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PREFACE  TO  THE  EIGHTH  EDITION. 


Toe  epccdy  exhaustion  of  BucoMsiTo  oditioDB  or  this  trcatito  upon 
therapeutics  hna  not  only  stiinulnt«d  its  author  to  render  the  book 
worthjr  of  the  kind  Judgment  aod  continued  favor  of  hiH  co-btboren, 
bat  has  also  made  it  possible  for  him  at  short  intorvals  to  inoorporaio 
in  it  tho  recent  rescarohM  in  what  is  probably  the  most  active  branch 
of  medical  ncienoo.  Comparatireljr  few  pomons  have  a  Aill  conception 
of  tho  rapid  progress  of  therapeutics,  and  of  tbo  amount  of  Labor 
ioTolved  in  keeping  up  with  this  forward  movement.  Scarcely  three 
years  have  elapsed  sinoa  the  appearance  of  the  seventh  edition,  yet  the 
proparatioa  of  the  prcsoat  voltimo  has  necessitated  a  corefbl  etady 
by  its  author  of  more  than  seven  hundred  memoirs.  la  the  present 
edition  no  revolutionary  changes  have  been  made  comparable  to  those 
of  the  seventh  revision,  but  great  care  bos  been  exercised  to  see  that 
wary  portion  of  the  work  baa  been  thoroughly  rovisod,  and  a  number 
of  the  articles  have  been  completely  rewritten,  while  a  fow  new  drags 
have  boon  noticed.  Among  those  portions  of  the  book  which  are  prac- 
tically new  may  bo  mentioned,  as  important,  the  whole  subject  of 
AnffiGthetioft,  the  articles  npon  Coctune,  Stropbnnthns,  CafToino,  Anti- 
pyria,  Antifebrin,  Phenacetio,  Hydraatine,  Pamldehyd,  Lead-Poiaoa< 
ing,  etc.  Among  the  absolutely  new  articles  may  bo  moolioned  Sul- 
phonal,  Cbloralnmid,  Arietol,  and  others.  The  attempt  has  l>c«n  to 
keep  tbe  work  practically  abreast  of  the  timen,  and  the  author  hopes 
for  tbo  continuancD  of  thai  profaBslonal  favor  which  has  been  bis  chief 
encouragement  daring  long-continued  labors. 


PREFACE  TO  THE  FIRST  EDITION. 


At  tho  prosent  time,  wbon  tho  Bhelvu  of  privato  and  public  libra- 
ries are  j^roaiung  bonoath  thoir  ofor-incroiuing  loads,  when  a  tboueanil 
proitsoti  in  ovory  city  aonil  furth  day  niid  night  tlicir  printed  incssngcil 
antil  the  eartli  is  filled  with  thorn,  it  boomib  almost  pronumpltious  for 
ftny  one  to  ofTcr  new  toIurios  to  tho  world.  Indood,  art  is  so  long,  lifo 
ia  HO  short,  that  ovcrj'  etudonl  has  tho  H-^hL  to  doniand  of  uii  author  by 
what  authority  ho  docth  thctc  things,  and  to  challcngo  ovory  momoir 
for  He  raiioad'{tre.  Thia  buiii<;>>o,  tt  assuredly  will  noloppcarogotiaticiil 
for  tho  nathor  to  etato  that  bis  voluntary  task  was  first  euggostod  by 
his  own  wants,  and  that  to  its  porrormanco  he  has  brought  tho  training, 
labor,  and  cxpcrionco  of  yean  spent  in  tbo  Uiborutory,  tbo  Ktudy,  llio 
cIosSTOont,  ami  Iho  hospital  wanl. 

Thcro  a>o  a  number  of  cxcollont  troalisM  upon  materia  mo<lica  and 
therapeutics ;  yot  in  vurioiis  altompts  at  original  ruHearcb,  as  well  as  in 
the  ward  and  tlic  Iccturo-room  of  tho  ho^pilnl,  I  hnvo  keenly  felt  tlio 
want  of  Bomothing  mora.  Thoro  oro  many  pointsof  tiow  from  wbicli 
a  subject  can  bo  looked  at ;  thoro  arc  many  paths  by  which  it  may  bo 
approached  ;  and  to  me,  other  points  of  view,  olhor  modes  of  approacli, 
haro  been  far  more  enticing  than  those  adopted  in  our  standard  trcaliscei. 

The  old  ttud  tried  method  in  therapoutica  ia  that  of  cmpirioiam,  or, 
if  tho  term  sounds  harsh,  of  clinical  oxporioiica  As  staled  by  ono  of 
its  most  ardent  anpportere,  tho  bost  ponsiblc  dGTclopmont  of  this  plan 
of  loTcsttgntion  ia  to  bo  found  in  a  closo  and  careful  analysis  of  cases 
bofoK  and  after  tho  administration  of  a  remedy,  and,  >f  tho  rosuitt  bo 
fltToniblo,  tho  continued  um  of  tho  drug  in  similar  cases.  It  ta  evident 
that  tbi'i  is  not  a  now  path,  but  a  highway  already  worn  with  tbo  eager 
bat  weary  foot  of  tho  profossion  for  two  thousand  yoors. 

That  vvry  much  has  boon  thus  nccomplishod  it  woro  folly  to  deny. 
Leaving  out  of  sight  thu  growth  of  tho  last  two  docados,  almost  all  of 
tbo  current  thorapoutic  knowledgo  hu  boon  gained  in  this  way. 

Therapeutics  developed  in  this  mannor  cannot,  howoror,  rcwt  upon 
a  secure  foundation.  What  to-day  is  bolicved  is  tomorrow  to  bo  cast 
■aido,  certainty  has  boon  tho  law  of  oilvnncomonl,  and  noomingly  must 
oontinuo  to  b«  so.  ^Vbat  baa  cliuical  thonpoutics  eHtablishod  pcrmn- 
oeotly  and  indisputably  7    Scarcely  anything  beyond  tho  primary  facia 
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Llin.1  quioiii  will  nrrcat  ad  intermit  ton  t,  tbnt  salts  will  purgo,  and  tliat 
opiiiiu,  will  quiot  pniii  and  lull  tc  sleep. 

To  ostablii^bed  tlicrapvutio  facts  tho  profession  clings  as  with  tbo 
heart  nnd  band  of  ono  ntaii,^-cliii^  ^vith  a  dcitponiUon  snd  unnnimity 
whoso  intensity  ia  tlio  measure  of  the  unsotisliod  dcaifo  for  Bomotbing 
fixvd.  Yet  with  wliut  a  Babel  of  dif^:ordant  voicoa  docd  it  colobrato 
itg  two  thousand  ycfirs  of  oxporienccl 

Tlii»  is  do  well  knoivn  that  il  hcumj*  siiporfluouB  to  cito  examples 
of  the  tlicrnpeutic  discord ;  nml  ono  only  shall  bo  montionod,  namely, 
rbuumali»m.  In  this  di^cn^,  bleeding,  nitrate  of  {Mtassiam,  quinino, 
mcrciimb,  flying  blistci-B,  purgation,  opium,  thu  bromides,  voratrla, 
and  a  host  of  oilier  remedies,  all  liavo  tbcii*  advocates  clamorous  for 
a  hearing;  and  above  nil  tbo  tumult  lira  to  bo  beard  the  trumpol- 
toncB  of  a  Chambct-3,  "  Wrnp  your  pati«i)tfl  in  blankets  and  lot  thorn 
ulono." 

Experience  is  naiJ  to  bo  tho  motbor  of  wisdom.  Vcrlly  she  has 
bceo  in  modioiiio  ralbei-  a  blind  luiidcr  of  tbo  blind  ;  and  tbo  bi»lory  of 
modical  progi'osa  i«  a  histoty  of  mon  ^jropin^  in  tho  darkness,  flnding 
Kuemin^  ^ma  of  tnitb  ono  oftor  nnolbcr,  only  in  a  fow  minutoa  to  cost 
each  buck  to  ibe  vast  ho:ip  of  forgotten  baubles  that  in  their  day  liad 
a1.^o  been  miHtnUon  for  vontics.  In  the  past,  there  is  Bcarcoly  a  con- 
tcivablo  nlwurdity  tbal  men  have  not  tostcd  by  experience  and  for  a 
limo  found  to  bo  iba  thing  dostrod;  in  tho  present,  bomoeopatby  and 
Dthcr  similar  delusions  ai*o  cngcrly  embraced  and  honestly  bcHovod  in 
by  mon  wlio  r(.ii*t  tbuir  fuilh  upon  oxperienco. 

Nari"owing  our  gjuo  to  the  regular  profflssion  and  to  tt  few  decades, 
what  do  we  SCO?  Kxpoiionco  tcncbing  that  not  to  bleed  a  man  suf- 
fering (Vom  pneumonia  is  to  consign  him  to  an  unopened  grave,  and 
cxporiouco  tcaebing  tbat  to  blood  a  man  sufforiag  from  pnoumonia  ia 
lo  eonstgn  bim  to  a  grnvo  never  oponod  by  naturo.  Iiooking  at  tho 
rovoiuLions  and  contradictions  of  tbo  past, — liittonin^  to  tho  therapeutic 
Dabol  of  tlio  present, — is  It  a  wonder  that  men  should  tnico  rcfbgo  in 
nihilism,  and,  like  tlio  lotoR-oatcrs,  divnm  that  all  alike  is  folly, — that 
rest  and  quiet  and  calm  nro  tho  only  human  fruition  ? 

Since  tho  profv^sion  lias  toilod  so  long  and  found  so  little,  If  Airther 
progress  is  to  bo  mado  wo  must  qnextion  tho  oh!  methods  and  soarch 
out  new  ono-%  which  haply  may  load  to  more  fniitful  fields.  In  tho 
ordinary  affairs  and  bnsinoas  of  life,  whan  anything  is  to  bo  accom- 
plUhed,  tbo  effort  always  is  to  discover  what  h  to  be  done,  and  then 
what  arc  the  means  at  commnnd.  A  primary  knowledge  of  tho  end 
to  bo  liocomptiebod,  and  ft  secondary  acquaintanco  with  tbo  instruments, 
aro  a  neeoMity  for  succossftil  human  effort;  nnd  until  tho  sway  of  this 
law  Is  ocknowlodgcd  by  phyaiciaos,  mcdioino  can  never  rise  from  tbo 
posilion  of  an  empirical  arc  to  tbo  dit^nlty  of  applied  science.  Until 
within  a  eomparativoly  recent  period,  it  has  boon  impossitlo  to  comply 
with  tbia  law.     But,  through  tho  udvancics  made  by  tho  pathologists 
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■nd  by  lh«  etudentfl  of  the  natural  history  of  diaaaae,  we  are  fhst 
learning  tlio  methods  id  nvhicb  aaturo  bringg  tbo  body  back  to  bcnltb. 
Whoo  this  is  dono, — when  disenso  is  thoroughly  underetooil, — we  shall 
havo  wrought  out  the  firat  elemoDt  of  the  problom,  shall  hare  com- 
plied witli  the  fint  roquircoaeiit  of  tho  latr. 

It  is  »earcoly  within  tbo  provinco  of  tho  thorapoutist,  and  cortaioly 
Is  not  posiiiblo  within  the  acopo  and  limiu  of  this  work,  to  disouaa  at 
length  the  iiaturul  history  of  disoaao;  but  it  is  allowable  to  point  out 
flTJdflnt  indicatioQS  for  relief ;  and  thia  I  have  dono  to  a  greater  or  leas 
extent  throughout  tbo  book. 

The  woric  of  the  therapoutist  id  chiefly  with  tha  second  portion  of 
tbe  law.  Kvidoatly.  it  w  his  eipacial  province  to  find  out  what  aro  tho 
meuaa  at  oomnmnd,  wbut  tbo  iudiridual  dru^  in  u»c  do  when  put  into 
a  human  ejBtero.  It  is  aoemingly  self-evident  that  the  physiological 
•cUCKl  of  a  rotneily  can  never  bo  made  out  by  a  study  of  its  use  in 
disease.  Undur  all  circutiuUiocos,  tbo  problem  is  one  of  tho  most 
complex  with  which  the  human  mind  baa  to  grapple;  and  to  introduce 
Into  this  problom  tho  new  and  ever-varying  fiictom  of  tho  effect  of 
disease  and  its  natural  vibnitiona  oil  the  system  is  to  put  the  matter 
beyond  humun  prescience. 

In  spito,  thoD,  of  Dr.  Niomoyci's  asaortion  tlmt  exponmonts  made 
with  medicaments  upon  the  lower  animals  or  upon  healthy  human 
beings  have,  as  yet,  been  of  uo  direct  eon-ice  to  our  means  of  treating 
disease,  and  tbnt  a  conliniiation  of  such  oxpenmonts  givea  no  prospoot 
of  anch  eorvieo,  it  is  corcain  that  in  Cboae  exporimonta  is  the  ooly 
rational  aciontifio  groundwork  fur  the  Iroutment  of  disease.  Wo  must 
disoOTor  what  tndoenoe  a  drug  exerts  when  put  into  the  body  of  a 
patient  before  wo  can  uao  it  rationally;  and  wo  can  gain  this  corotod 
knowledge  only  in  the  method  indicated. 

It  has  been  strotiuoa^ly  objootod,  cspoeintly  to  ox])or[monts  upon 
animals,  that  drugs  do  not  act  upon  tbo  lower  creatures  in  tho  same 
manner  as  they  do  upon  rasa.  When  I  first  commenced  tho  atudice 
whoso  outeomo  is  tho  proeont  volume,  I  was  profoundly  impremod  with 
the  truth  of  this  oft-repeated  assertion  and  with  the  diffioullies  trbicb 
il  put  in  the  way.  To-day  I  do  not  believe  that,  stated  In  its  hnxid 
Knso,  it  is  true.  Indeed,  more  strongly,  I  assert  that  it  is  not  true; 
that,  in  the  m<it  majority  of  cuaen,  tho  actions  of  drugs  upon  miin  and 
upon  the  lowor  animals  are,  though  soomlngly  different,  in  reality 
similar;  that  tbo  more  knowlodgo  wo  acquire,  the  fewer  exoeptions 
romaln  iuio.\]>IaiQ«4;  and  that  tho  whole  matter  is  in  nil  probability 
subject  to  laws  wboHO  development  will  gruatly  aid  in  our  explanation 
vt  Tsrioaa  obscure  clinical  phenomena. 

The  general  proofs  of  these  assortions  ore  sufllcicntly  obvious,  I 
Ihtnk,  in  tho  following  pages  to  render  it  unnecessary  for  me  to  dwell 
upon  them  at  length  here:  moreover,  if  they  bo  not  so  obvious  to 
others  as  to  mysoU^  spaco  is  hero  wanting  for  s  AiU  discussion  of  the 
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subject.    ]  can  only  moke  a  Urw  geocnl  nmarlu,  And  point  oat  Mmft 
of  what  I  boJiovo  to  be  Uie  governing  Iswa. 

In  tho  Snt  placo,  dogroo  and  quality  are  distinct  things,  and  shoold 
not  bo  confoundtid.  Yet  they  frequvntlj  an ;  and  bocaiue  it  roqium 
&»  much  morphia  to  kill  a  pigeon  of  a  pound  freight  aa  to  destroy* 
man,  wo  nro  told  tliat  medicines  net  dilTcrcntly  upon  man  and  tbo  lower 
Animala.  Evidently  the  coDclu:«ioa  b  a  non-aequilnr,  and  difference  of 
■uaeoplihility  is  no  proof  of  diiTerencti  in  tho  moilu  of  improaaioD.  A 
twspoonful  of  KpMm  soli  may  pttrgo  one  man,  while  it  may  iwiuiro 
oonooB  to  affoot  another.  Evidently  there  is  n  differonce  of  Emaoepti- 
bllity ;  but  when  tho  impression  la  oDoe  made  it  U  of  the  aame  character 
in  uavh  case.  Aa  with  man  and  nun,  so  with  man  and  the  pigeon, — 
■uaceptibility  is  no  mooaaroor  gaai;oof  tbochoractor  of  theimproaaioa. 

A  largo  number  of  druga — iiiilocd,  it  may  be  said,  the  larger  number 
of  important  dnigH— exert  in  tho  system  antagoniatic  actions.  ThoSi 
alrupiu  stlmulutuii  tbo  Kpinal  cord,  but  destroys  tho  conducting  power 
of  llio  norvo-trunlcs.  It  i6  evident  that  as  one  or  the  other  of  tboM 
influencoa  pinidomi nates,  will  thoro  bo  convulsions  or  paralysis.  Nov^l 
if  fitr  any  rounon  uno  onimut  bo  csoocdingly  sensitive  to  tbo  spinal 
action  of  atropin,  that  animal  will  in  bclIaduutia-polAoning  sufior  fhm 
oonTulsionSi  while  ita  fellow,  which  is  afToctod  chiefly  by  the  urve- 
tetlon  of  tho  drug,  will,  under  like  oircumslanccA,  have  paralyaia. 
Hare  tho  inero  ulinivlun,  with  hia  supcrfleuil  knovrtedgo,  seeing  the 
paralysed  and  tho  ooDTulaed  lying  aide  by  aide,  eays,  What  a  hopoleM 
muddle  I  tWr  fools,  tliese  vivieeelorsl  tUoy  will  never  come  to  any 
good  I  In  truth,  tho  dilTeronooH  in  symptems  in  ih<Mu  and  in  many 
other  cosea  siui|ily  depend  upon  differences  in  niLoccptihilily;  and  the 
only  lesiHjn  lliat  tlio  circiumnlamio  tcochcis  \»  tho  uuportance  of  d»- 
oovering  tho  lawn  whiuh  ({iiveru  those  susoeplibililiox. 

A  luw  which  govurnii  the  siiHoepLibility  to  tho  action  of  drugs  19, 
that  (ho  niuru  highly  spuclalixod  any  syatoni  is,  tho  more  rvadily  aflTocted 
it  it  by  a  inodiulno.  Thua,  the  oerebrum  of  a  raaa  is  far  more  highly 
organlsod  titan  that  of  any  other  animal,  and  eonsiofjiicntly  ho  ii  fliF 
more  aenalUvu  Ut  lltn  uMlon  iif  dnigs  which  atTcct  ihe  cvruhmm  tbaa 
am  the  luwar  Ibrina.  Again,  In  the  Dtig  Ibo  npinnl  s>'Rtom  is  ospocially 
derolopod,--  pntbuMy,  In  prniiorlioii  to  the  corobrum,  more  eo  than  in 
any  (itlivr  ol'  lh«  nDliiial*  uifiiiiiinnly  exporimontod  with:  conacquontly 
tJiD  Unl-ra<'lilan  IsttKiuMlvoly  wiultlve  to  runiodloa  which,  like  strychnia, 
affiHib  Lhe  aphial  oord>  In  ubuillitiii^o  tt»  tlils  luw,  wo  liavo  nxtulting  tho 
•Dlloii  uf  M|iluiti, — Ml  mWm  wliliih  bail  twun  oonaldarod  the  strongest 
prw>f  of  (tm  h'i|">liMiinuM  of  niiy  atUimpt  to  oxpluin  the  effects  of 
dnigH  u|i'fii  II  KHiri  tijr  aipuHitiiirila  upirn  tha  lower  animals.  In  man, 
0|i{um  oiMiMM  diiNji  •tti|w>r  fitid  tfanoral  rolairvtlon ;  in  tho  IVog,  it  oauaoa 
UlMlk  «OliviiUI"rta.  'fitii  ii«|iliiriitllii(i  of  Uinso  auemtng  inconsistonciea 
ia^  howevop,  vary  ttvl>lu«l  wIimh  lli«  wh»li)  sHl^eot  la  looked  at.  Opiam 
In  all  aiilriiaU  boo  a  'ImiIiIm  MiUun,  ona  upon  tho  eerobnim  and  one  npoa 
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jtho  apioal  centre*.     In  the  fW)g,  tlio  latter  boing  the  more  bighlj 

'orgauizod,  tbo  spinal  nation  ovoreomos  the  (rcrt-brul ;  in  man,  tliu  cvro- 
bnuu  imiog  the  more  eonsitivo,  stupor  replaoos  the  convuUions :  jot  in 
man  conTuUiona  sometimes  occur  in  opium-poisoning,  and  in  the  ih>g 
the  doBO  can  bs  ao  mumiged  as  to  cauiw  ntupor. 

Aseoond  law  which  seenu  to  bold  oway  oror  tlie  action  of  drugs 
BpOD  different  animals  is  that  great  diffuroncaa  of  function  in  a  syatem 
affout  its  rolatioD  to  drags:  thna,  in  a  horbivoroua  animal  tbo  aliment- 
ary  oanol  is  very  ditTereiit  fVom  wbnt  it  b  ia  the  curoivora,  wboee  diges- 
tiTO  organs  in  turn  ditfcr  from  tboeo  of  man, — the  omnivoro.  Modi- 
cinee  which  act  upon  tbo  alimentary  cunal  are  apt  to  vary  in  thoir 
•fliMltii  upon  difforenl  ordorfi  of  animals. 

Converse  to  the  above  law  is  that  which  rendora  systonu  which  are 
little  apooiuUzod  similarly  acted  upon  by  drugs  in  different  olasiwd  of 
animals. 

Tbiu^  the  general  structui-o  and  tho  funeUonft  of  the  ciroulntory 
system  are  Tory  uniform  among  vcrtebratcii,  aa  in  abio  the  action  of 
those  drugs  which  ad'ect  cbioily  tbo  circulation :  thus,  aconite,  or  digi- 
tftlis,  or  potash,  influences  in  tho  one  way  the  heart  of  the  frog,  of  the 
rabbit,  aud  of  man. 

There  are  a  very  few  apparent  escoepUons  to  the  uniformity  of  the 
action  of  drugs  upon  all  animals,  which  eeemingly  contravene  tbo  laws 

.tb&t  have  been  meutiouud.  TbcM  oxcoptian»  arc  eo  few,  bowuver,  that 
without  doubt  advunviag  Icoowledge  will  by  aud  by  expUin  tbom  oil 
and  «how  wbat  are  the  laws  which  for  tbe  time  being  bold  in  abeyanoo 
or  overcome  thueo  already  stated. 

An  asaerted  fact  which  boa  recently  boon  brought  forward  as  re> 
Tealing  the  worthlossQOfU  of  auimol  experimentation  ia  that  some 
monkeys  are  not  euaccpUble  to  the  aotioo  of  strychnia,  while  others 
ore.  Granting  tho  truth  of  the  at»orted  luct,  it  certainly  in  oxploinabio. 
It  is  at  lenat  conceivable  that  a  given  apecioe  of  animal  may,  by  the 
graduolly-acquirod  habit  of  feeding  upon  a  BUbatanco  containing  a 
DorcotJc  poiaoo,  acquire  an  inausceptibtlity  to  the  iuduenco  of  that 

.  poison  which  shall  as  it  were  belong  to  it*  qMolAo  type,  or.  in  other 

'words,  bo  an  ooquirod  apoeifio  ohoneter.  Tho  norrons  ayatem  of  the 
opium-eater  bocomea  accustomed  to  the  stimulant,  and  it  is  not  impos- 
lible  that  a  meoflure  of  the  habit  should  bo  tramimittod.    If  the  Dur* 

'  Winiau  Uw  of  the  gradual  uvulutaun  by  tho  eurvival  of  the  fittest  havo 
any  force,  those  curioos  apparent  ft-enlu  of  medicines  in  regard  to  thoir 
phyHioIo^cal  action  may  be  tho  result  of  this  law,  eitpocially  since  it  is 
Bpectcit  which  are  affected.    It  is  not  all  monkeys  that  are  proof  against 

jitiycbnia,  but,  aa  we  ore  distinctly  told,  only  one  epooioa  of  monkey; 
ftod,  so  fur  08  I  know,  It  is  not  all  doer  that  arc  eaid  to  thrive  when  fo4l 
upon  Uibscoo,  but  only  the  Virginia  deer.  Whether  this  conception  bu 
or  be  not  a  more  fancy,  ibia  much  ia  to  my  mind  very  dear,  that  the 
£bw  ftcatlerod  oxcoptiooa  ought  not  to  outweigh  tho  inuaoose  maM  of 
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opoB  th*  Other  Bid«,  ud  that  it  u  inconceit-abls  that  drags, 
fa  iMr  wlirioM  to  snimal  or^antams,  difTor  fi-om  all  other  creatod 
ihiBgB  to  DOC  htiag  Babject  to  law. 

la  th«  caHj  portioa  of  this  prcfkco  I  stated  that  the  work  had 
grown  oat  of  a  a««d  Celt  by  mjiKlf :  that  neod  was  for  a  book  into 
whiefa  ihoald  b«  gatbsred  the  many  acattoroJ  facts  in  regard  to  the 
phyiiological  action  of  medicioe, — a  book  id  which  an  attempt  sboold 
be  nade  to«Il  the  tmo  from  the  fabn,  u>  rucoacilc  sooming  differences,. 
to  point  eot  what  we  know  and  what  wo  do  not  know,  and  to  give  9r 
platfbrm  B<om  which  invostigatori  might  start  forward  without  the 
BBCwrity  of  bubg,  a<  b  »o  often  the  case,  ignorant  of  what  wiu  alreadj'j 
achieTod,  or  of  aponding  a  grcnt  deal  of  time  in  a  wild  hunt  througll^ 
the  almost  boaodloea,  but  often  scattered  and  innccoeeible,  ranges  of 
Continontnl  Literatura. 

The  plan  of  the  present  work  hna  been  to  make  the  physiological 
action  of  remedies  Lho  principal  point  in  discuasioo.  A  thoroughly 
scientific  treatise  would  in  each  article  simply  ehow  what  the  drug 
does  when  put  into  a  benltlty  mnn,  and  afterwardu  point  out  to  what 
diBcaaea  or  morbid  proc«HiKe  Bucb  oction  is  ublo  to  afford  relief.  Un- 
fortanately,  in  the  groat  majority  of  cases  our  knowledge  is  not  com- 
plete enough  for  this,  and  the  cti&ical  siotbod  has  to  be  used  to  supple- 
raont  tho  itciontific  plan. 

I  have  addvd  to  tho  book  a  ooasideratloa  of  toxicology,  6o  far  as  it 
is  of  interest  to  the  physician.  Thia  has  boon  done  for  eovoral  reaaooai , 
First,  it  voe  ncccesary  to  study  the  action  of  poisonous  drugs  upon  man, 
in  order  to  mako  out  their  phjuJologicul  acliou;  Bocoudly,  physiciaos 
nre  constantly  required  to  diagnosticate  and  to  treat  cases  of  poisoning ; 
thirdly,  it  ia  oflon  of  tho  groiiivst  importance  for  a  medical  man  in  ft 
court  of  law  to  bo  able  to  state  what  are  the  Hj-mptoma  and  poet-mortem 
nppoarniicos  ppoducwl  by  a  given  poison,  wlint  diHcoAos  they  simulate^ 
aud  bow  fur  and  in  what  thoy  diflbr  from  the  phenomena  of  thcee 
rlifleaaea.  That  part  of  the  scienoe  of  toxicology  which  treats  of  the 
rocognttJon  of  poinona  in  the  cadaror,  or  in  food  and  drink,  bolonga  to 
the  domain  of  tlie  ebomiitt,  and  i  bnvo  avoided  it  altogether.  For  a 
similar  reason.  In  the  soctiona  on  materia  mulira,  tlie  chemical  relations 
of  mineral  sabatanooe  have  not  been  diacu-ieed  at  all. 
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A  TREATISE  ON  THERAPEUTICS 


COKFBISINO 


MATERIA  MEDICA  AND  TOXICOLOGY. 


INTRODUCTION. 

In  the  troatmont  of  acuto  dlseoso  it  is  ossontial  that  tho  docuir 
in  charge  superintend  very  carefully  tho  nursing  and  hygiene  of  tho 
sick-room,  Binco  tho  result  of  treatment  may  depend  oven  more  upon 
tboae  so-called  minor  considerations  than  it  does  upon  tho  administra- 
tion of  drugs.  In  tho  treatment  of  chronic  disease  the  best  results  are 
to  be  achioTod  by  tho  regulation  of  tho  habits  and  mode  of  life  of  the 
patient,  and  by  the  employment  of  certain  romedial  measures  other 
than  drugs.  Of  late  years  tho  importance  of  modes  of  relief  othet 
than  medication  has  so  grown  in  my  estimation  that  I  have  con- 
cluded in  this  edition  to  consider  them  at  some  length,  and  have  conso- 
quontly  divided  the  work  into  two  parts.  In  tho  first  of  these  are 
discussed  those  methods  of  thenipeusis  which  are  independent  of 
medicinal  substances,  whilo  the  second  part  is  devoted  to  the  consider- 
■lion  of  drugs. 
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PART     I. 


REMEDIES,  REMEDIAL  MEASURES, 


AND 


REMEDIAL  METHODS  WHICH  ARE  NOT  DRUGS. 


PRELIMINARY  CONSIDERATIONS. 

The  Bcopo  of  the  first  pnrt  of  tliia  book  might  perhaps  with  adran- 
tage  hftvo  beon  made  wider  than  has  been  done,  and  certain  pi-ocodui-cs 
discussed  which  have  been  omitted.  This,  however,  would  liave  in- 
creased beyond  proper  limit  the  size  of  the  treatise,  and  1  believe  the 
reader  will  find  most  therapeutic  subjects  which  ore  pui*uly  medical 
and  have  any  impoi-tanee  sufficiently  considorod.  As  the  various  sub- 
jects treated  have  no  intrinsic  relations  with  one  another,  1  have  found 
it  impossible  to  make  anything  like  a  scientific  classification;  but  for 
the  sake  of  coavoniencc  the  matter  has  been  divided  into  four  chapters, 
as  follows : 

Chapter  I. — General  Considerations  and  Various  Miscellaneous  Re- 
medial Measures,  including  Massage,  Mctallo-Thcrapy,  and  Feeding  of 
the^Sick. 

Chapter  II.— Treatment  of  General  Bodily  Conditions,  including 
Exhaustion,  Obesity,  and  the  Gouty  Diathesis. 

Chapter  III.— Heat  and  Cold. 

Chapter  IV. — Electricity. 
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CHAPTER  L 


QtXEiiXi.   aiXaiDERATIOSS — WASSAOE — MSn-ALXO-THERAFY^ 
FEEOIXO  OF  Tll£  SICK. 


OENERAL  CONSiDEBATIONS. 

Im  tho  treatment  or  cliroaic  ili^cn-so  it  ia  of  tlie  utmost  importanoo 

that  iho  physician  iiiquii*a  miautuly  into  Llio  porsoaal  babiU  of  Lbo 

IwUont  und  intiKt  upon  tlioir  rofrulnlion  in  acoorJancft  wilh  tho  aecd» 

of  th«  fiiw.    The  Ernpurtuiicu  of  thu  Alcoholic  hnbit  as  a  citimo  of  local 

and  coiiHtitulioiial  di!((^su  is  recognized  by  nuiny  who  full  lo  porcciro  an 

cl<Mirl/  thu  ufTccttf  of  Uio  cxccshivo  use  of  olhiir  dtjinulanta.     luaoiiuita, 

gunenil  norcoiuness,  and  various  cardiac-  tlvirangcMnoiils  aro  n-oquonlly 

tho  m^ull  of  tlio  tobticco  hnhit^  and  will  not  yield   to  any  Ircalment 

ontil  ihc  abusti  is  corrcctoJ,     Uundui^bc,  guniirxl  unrest,  nervouHncBs, 

and  many  ollior  eyinptoins  may  bo  tho  outcome  of  oxooflsivo  Uo*  or 

Leoffoc-drinking,  and  c«pocially  i»  thin  the  ciiao  whon  thos«  nerpo-stimu- 

Flants  am  omptoyod  to  onablc  tb«  victim  to  t'oiiliiiuo  oxconiuv-o  labor. 

Among  tho   lower  clotwe^,  and  pre*«minontly  among  nowing.womon 

tbo  uorviuus  juiit  mentioned  froqoontly  roplaco  substuntinl  food,  and 

tbo  rxMuIliii^  beuducho)  and  nur^o-Otiluro  aro  to  bo  rvlievod  only  by  a 

,  total  alteration  of  tlia  roo<l-)iabit«.     Tho  pliyHJcian  should  also  carcf\illy 

Itudy  tho  clothing  of  bis  diet^ile :  oapucially  \b  thin  nocussary  in  ro- 

[igarcl  to  younif  chiMron.     Som«  mothers  so  ororload  tbo  child  m  t« 

[iteop  tbo  skin  in   %  condition  of  habitual  relaxaUou.  to  impodo  tha 

natural,    free    morcmcniii,  and  to  causa  gononil  overheating.      More 

IVoquoiitly,  however,  yonn;;  children  are  clothed  too  little  thikn  too 

Ljnueh.     Bare  legs  and  bare  arms  in  cold  climaltM  arc  a  fertile  koutco 

fpt  illnosa.     There  cannot  bo  two  opinionH  in  regard  to  tho  KUporiority 

of  wool  over  cotton  an  a  material  for  undort-lolhlnf;.    The  wotl-knono 

•ffoct  of  wot  clothing  in  cauHing  cold»  is  duo  to  the  rapidity  with 

I'Wbicb  it  eondncts  heat  away  fVom  the  body.     Wet  cotton  w  almost 

M  good  a  conductor  uf  heat  aa  water  itself,  whoreaa  woollen  garmcnta 

wbcn  wet  Ktill  roaiHt  tho  poHKage  of  heat,     I>nriDg  exerciwi  cotton 

Qnderwonr  bocomofl  damp  with  pcntpiration,  and  in  the  Babaequeol 

>tiog  of  the  body  fsiils  almo«t  entirely  as  a  protective,  whereas  * 

Ewoollen  nhirt  under  nimilar  circnrndtancoB  maintninn  tho  tcmporatars 

of  tbo  vital   organs.     Modern   merino   underclothing  is   oflsontinlly 

cotton,  and  is  entirely  unfit  for  wear  by  dolicalo  poroons  in  cold  or 

ehangcable  climates.     Persons  who  suffer  Oom  Oc^juent  catarrhs  or 
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are  of  a  rheamatle  or  gouiy  diathesis,  or  whouo  nutritiun  is  bbbitt? 
nWy  feeble,  ahould  always  wtuir  Doxt  to  tho  hIcih  either  wool  or  ftllk. 
Whuii  thv  question  of  cxpoDae  i»  not  vlLul,  bouvy  silk  uudcrganiieiits 
are  aa  sorvieoablo  as  ihoao  mado  of  woul,  and,  indeed,  in  rhoumntic 
onses,  in  ray  oxperionco,  are  superior  to  woollon  underwear.  In  wry 
lunny  persons,  and  eupucially  in  thoae  who  suffer  from  friMjuunt  cliur< 
rhtieau  and  indigoationii,  or  dorungomcntti  of  the  abdominal  viscera,  tlio 
Rlidominnl  biLmlngo  should  bo  hiibituully  warn,  in  nddiliou  to  tho  ordi- 
nary uiidcrulu thing.  It  dhuiiid  bo  »ulfiL'Iuutly  wide  to  ouvur  tho  whole 
abdonion,  slioulJ  bo  oitlior  of  silk  nr  of  wool,  and  nliould  be  ao  made  as 
to  bo  n>adily  put  on  and  lo  fit  closoly  to  the  body.  A  simplo  piccn  of 
flannel  of  aulHciont  tiizo,  Hovurod  in  its  phicu  by  mcune  of  ordinary  aafoty- 
pins,  makes,  perhap.4,  as  Horviccable  an  nhdoniinal  bandago  aa  can  bo 
obtained.  Both  ubduminal  batida^  and  uudorclulbin^  ahoutd  bo  worn 
at  nif^bt,  although,  for  purposos  of  cWanliness,  it  is  pi-eforable  to  cbongo 
thcni  upon  going  lo  bed. 

The  physician  should  uWaya  inquire  into  the  bathing-habits  of  the 
patient.  Cloaalincsa  and  the  niniritonaiicc  of  tbo  proper  couditiou  of 
the  skin  raquii*e  tho  use  of  tho  bath  at  loaat  twice  a  wook.  In  some 
very  delicate  poryotis  the  general  biith  produces  marked  depression, 
but  this  can  almost  alwnyu  bo  iivoidi-d  by  tho  tine  of  very  hot  water. 
If  the  hot  or  warm  bath  bo  employed  habitually,  it  should  ba  prefer* 
ably  taken  at  aii;ht,  uiid,  uulcsa  under  very  exceptional  circumatancea, 
tho  hot  bath  hIiuuM  always  be  imuiodiatuly  followud  by  cold  apongiiig 
or  tbo  cold  ahower-batb,  op  by  a  plunge  into  cold  water. 

MASSAOB, 

Tho  term  mni»ago  ia  used  as  the  generic  name  for  external  manip- 
ulations  which  are  ompluyod  for  tho  purpose  of  sfTooling  tho  norvoua 
and  muscular  f^ystoms  and  tho  general  circulation.  Such  procoduroa 
liavo  boon  used  IVom  time  immemorial  upon  both  man  and  tlio 
lower  animals.  The  rubbing  and  grooming  whieh  the  niwborito 
receives  af\cr  the  contest  ia  a  ibrm  of  mtisitnge  which  is  parnllolcd 
by  tho  rubbinj;;N  mid  niunipiilatioiia  ctnptuyed  by  tbo  early  Greeks 
and  liomans  after  the  struu^k's  in  the  arena.  Tho  power  of  mas- 
sage wjw  rooognizod  by  Ilippocralos  and  Celsus;  and  it  is  affirmed 
that  allusions  to  it  can  be  found  in  tho  writings  of  the  Chinese  as  fur 
bacic  aa  three  thousand  years  before  the  Christian  «ra.  In  Japan 
for  many  years  the  practice  of  mnRsago  lina  been  by  law  entirely  in 
the  hands  of  tho  blind,  who  acquire,  by  virtue  of  the  increase  of  tho 
power  of  touch  which  lolluwa  tbo  loss  of  sight,  mar\'ei!ous  do.\tority; 
and  the  natives  of  the  Sandwich  Islands  formerly  pnictiaod  a  form 
of  tnns^ngo,  under  the  name  of  tom-hmi,  to  whoso  Hi»iduous  uso  ha^ 
been  attributed  the  pbysienl  superiority  of  tbo  royal  and  uublo  clasftos 
over  tho  laboring  penpJc.  Ma'i!«ago  is  not  rubbing  of  the  skin,  althougli 
it  has  in  all  probability  grown  out  of  Ibo  practice  of  such  rubbing. 
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Tbo  omi>lo}-moDt  of  message  for  tli6  relief  of  dis(yA80  bas  two  dis- 
tinct diroctioiu.  In  tbo  one  coao  It  is  usod  to  nlTuci  tlio  gonorni  condi- 
tion of  Iho  bodf,  nnd  in  IcnovrD  na  Gcnonil  Maiwtga.  In  ttie  other 
euMO  it  is  omploycd  for  the  rvliof  of  tocnl  atToctiona,  and  i»  knoifD  as 
Local  Ma98ag«.  Without  ontoring  into  n  dvtailod  dieciusion  of  tbo 
ptiyHio logical  notion  of  moesago,  it  in  FiaRicicnt  to  Htnte  tbst  it  iieems  to 
10  oelablislied  thul  in  gomtral  condilions  of  luck  of  musculur  toDO. 
TiiorTons  exhaustion,  and  fsituro  of  tho  poriphcml  circulation  it  in 
of  dii<!t4nct  rnluo,  whilo  in  somo  local  diMASoa  nffb^vtini;  chiofly  muscu- 
lar tissue  ita  influence  is  most  pmnuuncud.  Tlio  pravtico  of  niiis»i^ 
requiroB  a  certain  amount  of  native  aptnew  amoctatod  with  consider- 
able training.  It  is  not,  howoTor,  ncco^sorf  for  tbo  operator  to  bo,  as 
Komo  irritera  affirm,  cither  a  lady  or  a  goniloraan  or  a  highly-oducated 
penion.  It  is  o«flontiat  that  tho  mnsncnr  hnvo  gufTlciont  knowledge  of 
anatomy  to  understand  tho  general  drift  of  tho  circuhition  and  the 
poaitionti  and  shapca  of  tho  muBclcs  and  of  the  muacle-iaMSoa,  that  he 
b«  cleanly  nnd  agrooable  in  person,  and  that  he  bo  poaMUod  of  a  soil 
but  firm  hand  and  grtu>p,  and  of  aomo  natural  manual  dexterity. 
Bron  the  tno«t  detailed  descriptions  of  tbo  method!^  of  inasango  are 
scarcely  of  avail  for  the  purpose  of  practically  learning  the  art.  It 
ifl  almnttt  CASonlial  that  it  bo  ncqiiii*od  in  tbc  fimt  place  by  persona.! 
instruction,  and  finally  porfuctud  by  practice.  Any  one  who  <»iay« 
to  loam  it  aololy  (Vom  books  ma<it  blunder  through  a  long  serioa  of 
attompta,  and  finally  work  out  a  method  more  or  loss  peculiar  to  hira- 
self.  I  do  not,  ihcreforo,  proposo  to  occupy  apace  with  a  minute 
domription  of  tho  mcthocU  of  massage,  bat  only  to  nkctcb  the  general 
features  in  as  much  detail  as  may  l>o  notMJSsary  for  tbo  instruction  of 
the  pbyfiician  who  ia  to  direct  the  treatment  and  judge  of  lie  skill  of 
the  mawenr  or  nia8.«ou»e. 

Has«ngo  i»  asunlly  practised  upon  the  bored  skin,  and  I  think  this 
ia  profcrnble,  althongb  I  have  known  very  skilAiI  and  euccctsfVil 
manipulators  nrho  pi-cftrrcd  that  tho  patient  should  have  Ibin,  tight- 
fitting  undervlothen.  When  a  male  mnsoour  is  onod  for  a  female 
patient,  motiTos  of  doHeaey  roquiro  covering.  Except  when  vory  firm 
maaws  of  local  exudation  arc  to  be  ororromc  by  local  masingo,  or 
when  the  female  patient  in  very  tthiggi^b  and  fat  and  requires  ex- 
ooodfngly  poworAil  TQasange  to  produce  reaction,  tbo  fumale  operator 
should  alvra^-s  bo  choRcn  for  the  female  patient.  Tbo  qncntion  na 
to  whether  the  ekln  should  bo  nnointed  boforB  masAa^  is  ere 
eoncerning  which  pmetico  differ*.  Tho  object  of  maisago  is  to  Affect 
Dot  tho  akin,  but  the  underlying  tissue,  and  when  there  is  npecinl 
aennitivcnesa  or  irritability  of  the  akin  there  can  be  litllo  doubt  as 
to  tbo  imperatiiro  necessity  of  some  ointment.  Vaseline  maybe  em- 
ployed. A  very  excellent  mntcriftl  ia  pure  and  froah  cocoanut  oil  Only 
•0  much  of  tho  gronso  should  be  usod  as  la  nooossary  to  rooder  the 
ekin  wtfl  and  pliable  and  to  enable  the  (tngcni  to  glide  easily  orcr  it. 


22 


UASSA  GE. 


The  moTomeota  at  general  maasage  vary  in  dotnit  in  tho  praotioo  of 
difTereiit  tnnuipiilalors.  Tlicy  ma}*,  bowovcr,  till  bo  arningud  in  three 
groups;  fii-st,  clBouragft,  or  stroking;  socond,  potrissago,  or  kneading; 
tlimi,  tnpttcmont,  or  perouasion.  In  proporly-porformod  gonoi'.il  maa- 
■ngu  ftll  ilioso  movomouLH  aro  practiced  at  ii  singlo  seance  in  the  order 
in  which  they  have  been  named.  It  is  indifferent  whether  the  operator 
<:ORiiiu>nco  ut  tho  liaxtda  or  at  the  fuct,  but  tlio  sLroking  movcmont 
ulioiitd  ulwflyu  precede  the  othen),  and  be  directed  from  the  di^t-al  por- 
tions of  the  body  townniti  tho  centre.  In  making  tho  etpokes  both 
hands  uro  employed.  The  limb  is  grasped  with  one  1innd  just  above 
tho  other  in  euch  a  wny  that  proeauro  is  exerted  to  some  extent  by 
the  wholu  palm,  but  especially  by  tho  bull  of  iho  thumb  and  tho  inner 
Burfiico  of  tho  last  two  [ihatange*  of  tho  fingers.  Tho  dtrokes  «ro 
dolivered  in  the  form  of  an  nncending  fipirnl,  the  t>ru  liandn  being 
morod  simultanccmaly  in  opposite  directions,  iho  lower  foUowiog 
cloiely  upon  the  upper;  or,  in  accorJanco  with  the  practieo  of  other 
manipulalors,  tho  hnnd^  aro  movad  alternately,  the  itecund  hnnd  taking 
up  tho  motion  of  the  firHb  bund  where  it  has  ctiaHod,  and  ivbilo  tho 
movement  is  being  oxocutod  by  tlio  socoad  hand  tho  tir^t  hand  roturn- 
Ing  to  ite  original  poHitloa.  Tho  titrokus  must  bo  rondo  firmly  nnd  with 
groat  regularity. 

In  kiioadiiig,  tho  endeavor  of  tho  operator  i«  to  pick  np  tho  individ- 
ual muscle  or  muBclo-ffroupa  between  tho  fingers  of  iho  two  hands,  or 
in  pomo  cases  botwoon  the  thumb  and  linger  of  oiia  bund,  and  then  to 
roll  or  squeeze  tho  raundo  with  a  doubto  movoraont.  Tho  primary,  or 
pinctiing,  motion  is  made  at  rii;iit.aiti;lo«  to  the  long  axis  of  tho  mu^tclo, 
while  tho  socondiiry  movoraont — i.e.,  tho  eorios  of  pinchings — is  carried 
fVom  tho  inaortion  of  tho  rauHolo  townrdn  its  origin.  If  tho  miisclo 
bo  long  and  Biualt,  so  that  ono  hand  will  siiftico  for  Iho  operation,  iho 
second  band  should  follow  rapidly  upon  the  fiint  in  duplicating  the 
etrolce. 

Pereussion  is  mado  oilher  with  iho  poirts  of  iho  fingers  brought 
into  a  lino  with  one  another,  or  with  the  aide  of  tho  hnnd  and  fingers, 
— in  cither  cofc  the  fingers  being  wi  held  as  to  have  loosenorts  and  ohia- 
ttcity.  Tho  blows  should  bo  very  rapidly  dolivorod,  each  individual 
blow  being  at  right  nnglos  to  i\\v>  fibru^  of  tho  nUHt-les,  and  the 
■whole  HorioJi  of  blows  ascending  from  tho  insertion  towardu  tho  origin 
of  tho  myclo. 

During  prolonged  muBCular  inaction,  whelhor  f^om,  indolence,  dis- 
WflO,  feoblenow.,  orothorcnufto,  tho  mitaoiilar  structure  itself  stifTcrs  sntno 
degradation,  and  iho  peripheral  circulation  bocomc-t  vcty  fooblu.  3{uch 
of  the  Albuminous  liquid  which  escapes  from  tho  blaod-To^scla  nnd 
diffii^os  Jtj*clf  through  tho  tistuo!",  aflor  sei-vin-j  tho  purpows  of  nnlri- 
tion,  is  taken  up  by  tho  lymphatic  system  and  returned  to  the  givnt 
bIood-ve«8cla,  If  tlicro  bo  any  viz  a  fergo  driving  this  liquid  ft-om 
the  periphery  to  tho  centre,  it  la  so  fceblo  tliab  the  return   nf  the 
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jii{c«8  dcpondi  chiefly  apon  tho  itqticozing  if  tho  varioua  juice-ohan- 
Delfl  diiriag  muscular  coutractionn.  JDuriog  liabilunl  iDitcliniy  tho 
|.'.mQnraiDeDt  of  fluids  in  tho  Juico-channels  oat«ido  of  tho  blood-vcmuU 
'  la  «XMtBiv«lf  sluggiuh,  and  it  is  ooo  great  objoct  of  th«  stroking  moro- 
menU  io  ma«sage  to  foroo  tboso  JuIom  onward:  it  is  for  this  ronson 
that  tbese  movomenbi  aro  directed  IVom  lb«  periphery  townrdii  the 
ooatro.  It  ia  not  probablu  that,  tlm  wbulu  ciTvcl  of  tlie  stroking  U 
mechnnical.  Tho  tnfluonco  of  poriphoml  ncrvoutt  irritations  apoii 
int^miil  orgnn.s  and  upon  tho  goncrai  circulation  la  rceogniiccd  by 
almost  every  one,  and  every  invnlid  knows  the  power  of  soothiiig 
slrolton  and  touches  in  relieving  ncrroui>nosa  and  even  pain ;  while  tbn 
pboDomona  of  so-callod  nnimiil  mngnctism  indicate  vary  Htronjfly 
that  in  suscoptiblo  icidividoala  opjKitX'iitly  trivial  p«ripheml  irritallons 
may  produce  profound  nitcrations  in  tho  functional  activity  of  tho 
ccrubrum.  tionoml  stroking  movouiontit,  if  properly  udinini^turcd,  ni-o 
to  most  parsons  very  quioting,  and  not  roroly,  when  opportunity  ia 
afTonlod,  geooral  masfago  Js  followed  by  quiet  elucp. 

Tho  kDoading  and  pcrcu^ioit  movoinent»  of  niaasogo  act  cliioQy 
opoa  Lho  local  ciruulatioa.  JJy  an  indiiMCt  or  i-oHux  action  both  of 
ihew  procA^oD  an>  beliorsJ  to  hav«  a  very  dij^tinct  olfoot  upon  tho 
capilinry  circulation  in  the  [utrts  which  rucuivo  them,  an  elTuut  whtcJi 
is  prcciaoly  parallel  to  tlio  redness  of  tho  skin  which  followti  n  smartt 
atinging  blow  with  tho  palm  of  tho  band.  Knt^adiog  porfoi-ma,  how- 
aver,  atill  anothtii*  function.  A^  lho  result  of  diatinct  pulhologioal 
exudations,  such  a«  occur  in  rhoumntic  mii»ciilnr  arTL-ctions  and  evon 
OS  tho  result  of  lutnplo  inaction  or  of  a  general  non-opocific  but  bad 
eoadilioD  of  tho  s^'iittera,  the  fibre*  of  muscles  within  tbeir  sbeatba  or 
tho  neighboring  individual  niusclos  through  thoir  sliealhs  booomo 
■j^Iutinatvd,  and  oven  tho  xkin  itself  may  g6t  to  be  abnormatly 
lonso  and  attached  to  tho  subdermic  tiasuo, — a  condition  which,  when 
it  occurs  in  tho  tower  animals,  is  known  as  "liido-bound."  Knoadiog^ 
especially  boa  power  to  remoTo  this  condition  by  mochnnioaliy  looMn- 
ling  lho  agglutinated  6bro8  and  by  *o  stimulating  tbo  local  circululion 
as  to  cause  absorption  of  cxudntions.  It  is  especially  in  the  carr>'ing 
out  of  kn«adiDg  and  pcrcuiwioo  that  a  knowledge  of  general  anntomy 
of  the  mosules  ia  required. 

General  moMOgo  ia  etnployc^l  advantageously  in  various  n«ura» 
tboDic  cooditioDS,  and  forms  an  important  part  of  tbo  syatcro  of  troat- 
,  amt  IcQOWD  na  tbo  AMt-Curo  (peo  puge  41).  When  there  ts  marked 
'fVMtbUntM  or  DorTousnoM,  raaaeago  should  nt  first  be  praetised  very 
gently,  but,  except  In  rare  cooen,  it  wilt  noon  be  found  grateful  to 
the  palienU  During  tbo  processes  of  the  reet-Ruro,  both  mossngb 
and  tho  faradic  current  will  A'oqticntly  rov<i«l  tho  extelonco  of  un- 
suspected  apotH  of  tendcrreiu  in  varioua  porta  of  tho  body.  It  i« 
probable  that  such  tonderncfts  marks  locnl  congestions,  and  in  pnio- 
iico  I  bavo  found  tho  beet  rwults  follow  fVom  tlio  gradual  but  pcr^ 
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«iBtent  applic&tioa,  day  after  day,  of  incroiuinglj  poworful  massage 
aod  vory  nipiilly  inUjrruptod  fiiraijic  curronta  to  ibo  ootilroa  of  Usn- 
dcmesa,  wliit-h  almost   invariably  disappear  eooiiur  or  lalcr.     CIomIj 
allied  to  thuAO  Hurc  apola  la  tbo  tcuduruc^a  of  the  so-called  apinal  irri^ 
tAtloa,  or  spinal  amemia.    ^Vhon  this  spinikl  tondorncsa  ie  proaouucod, 
grcitt  cnno  in  ncccswtry  in  tho  gradual  nppllcntion  of  tnasiiagu  und  the 
fanidic  curit3Ut  to  tbo  aff«ctcd  region.     If  tho  opomtor  be  mifliciontly 
carofUl  at  first  to  work  only  itpoii  tho  borders  of  tho  tondome 
and  gradually  to  approach  the  cciitro,  oxccUcut  rosulUi  can  usually 
obttiiimd.     Undor  tlioso  vircnmKUuiccn  mawiago  i-s  useful  not  only 
part  of  tho  gciimml  plan  of  iruating  tho  const! tulioual  condition,  but 
also  by  its  local  power  in  dirtpor»in<;  congestions  nnd  allaying  norvoi 
irritations.     In  some  caaca  tlio  «pot«  of  local  tenderness  ai-o  distinctl] 
hard,  or  the  bfLrdnu»A  und  ib»  souKationii  of  knote  or  solid  placua  in  lb< 
flosh  imparted  to  llie  hand  of  tho  niai>sour  may  be  ever  much  mora  prcKl 
nounucd  than  tho  toudcntutm.     In  such  ijtal^nccH  tho  local  coiigestioDf 
has  g&no  so  fur  ae  to  produce  exudation,  and  there  is  agi^lutiiialion  of 
tismios.  Ma«»JLgo  may  bo  of  great  8cr\'icc  in  disperaing  the  oxudaiions, 
and  should  bs  as-iiil  uounty  pnicliscd  over  the  affected  parts.    Thore 
is  reason  to  bislJovo  that  oven  ^liiiidular  cn1ar;c<^mcnt«  nnil  dilnlntioua 
of  lympiiatic  channels  can  be  affoct&d  by  oxternal  nianipuUtions. 

Tlio  fiiiit  sonnco  in  general  nin-tflnge  should  not  last  longer  than 
twenty  nunutwa  to  half  au  hour,  but  in  a  Utllu  tliiio  a  full  hour  will  ho 
required.  When  ibore  is  lack  of  digcsiivo  power,  conHtipation,  or 
any  similar  gymptom, — tho  outcome  of  eluggi^bness  of  ihe  abdominal 
circulation  and  ncrvo-euppiy,-^locut  mnusugu  of  the  abdominal  and 
polvic  region  should  bo  fVeoly  employed. 

AbdominnI  nia.'it-age  fi)r  the  purpose  of  affecting  pirculolion  in  Iho 
inteslinCB  should  be  performed  ns  followe.  For  one  or  two  momcnlB  tbo 
abdomituil  muselea  tliemaeli^ea  should  bo  kucadod,  tho  individual  iiioto- 
ment.**  being  transversely  dimcted  acroHs  tho  musclc-fibrcs;  next,  in 
order  to  influence  the  eniull  intoHtinec*,  a  iSeries  of  circular  sweeping 
strolcoa  should  bo  made  around  the  uinkilicua,  ono  hand  following  tbo 
other  rnpjdiy  so  us  to  eoiiiplole  tho  circles,  Ann  prcsguro  being  insti- 
tDted  with  the  on  tor  portions  of  the  pulms;  then  kueuding  rnoveniunt 
ehould  ho  pcrfunucd,  begiuninj,'  at  the  ivjii'tiri  of  tho  iieo-circat  viilvo, 
each  movement  being  transvorae  to  tho  course  of  the  largo  intostino, 
tho  »erio8  of  tho  movomontH  following  tho  lai^o  inloslino  upwai-ds  to 
tho  hypochondriac  region,  thon  transviTsoly,  and  finally  downwartis 
along  Iho  whole  course  of  tho  colon.  In  some  casca,  ctspouiaily  when 
thcro  ia  cnlargomoBt  of  tho  liver  with  torpor,  good  is  to  be  achieved 
by  kneading  movcmoni*  directly  over  and  upon  tho  diBoascd  organ. 
When  along  with  tbo  enlui^gomont  of  an  abdominal  viscus  there  is  a 
condition  of  eaftncss,  great  caro  ehould  ho  exorcised  nut  to  injure  tho 
orfipiQ  by  too  firm  preaauro.  This  appUca  espeeially  to  the  pulpy  con- 
dlliOD  of  the  aploon  Bomotimoa  seen  in  mnlnrial  di»ca.<io. 
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Tho  *reotmenl  ot  tpraim  by  local  roasBago  belongs  to  *h<!  ppovinca  of 
BUrgory  rathur  Llinn  to  that  of  medicine,  unci  1  Ijnvo  lisd  little  experience 
with  it.  I  haTO  in  a  fuw  coses  found  il  very  uacful  ai^or  Iho  fli-sl 
Blaf^'d  of  irrilalioTi  and  inflnmtnation  had  passed.  1  do  nut  tbink  that 
moeeago  ought  to  bo  practiiitid  witbiti  forty-oiiflit  hours  aHer  a  twTi're 
aprain.  In  muBcutar  rketimatism  or  cUronic  inllatiiMiatioii  of  ihs  ftbrou» 
*jmu«8  nboiit  the  joJntH  local  mnssngc  is  of  Tory  groat  valuo,  cHpuciiilly 
ivhon  combined  witb  judicious  pn«aivo  movcmonta.  Tbo  f>od  acliiuvcil 
19  probably  the  result  of  tbo  bruakiug  up  of  ndhcsioiig  botwuon  ami 
vitliin  iiiiiscltis,  of  the  mi'chauical  diapenion  of  cxudationa,  and  of  in- 
crease of  tho  local  circulation,  with  lu  uoosoquoDt  sbM>rption  of  exii> 
dattOD.  Thu  imporlnnt  moTomonts  are  those  of  Uncading  and  por«ii»- 
aion.  'Wliikt  tho  iniii^idual  niovcmont.s  of  kncadin^f  or  of  striking  ant 
chiefly  at  right  angles  to  tbe  course  of  tb«  muticio,  the  whole  aerioa  of 
pinches  or  blows  should  always  pi-ogreas  along  tho  miiscle,  and  usually 

firom  lh«  point  of  insortion  towards  tho  origin.    The  nttompt  shouiil 

I'lw  to  kneed  not  only  individual  muscloa,  but  also  inuBclo-groups,  and 

iUio  movements  should  bo  diructod  tfspecially  to  the  broaking  up  of 

ladhuHionsi. 

In  various  fonnD  of  paralj-siA  local  masaage  is  of  groat  value  aa 
a  moans  of  maintaining  tho  nutrition  of  tho  alTuct«d  muaclos.  When 
tho  legion  which  produces  tho  loiu  of  power  affocta  tho  cerobmm,  tho 
niii«4?!o8  do  not  suffer  in  lh(>ir  niitrition  vxccpt  aocondai-ily  from  inac- 
tivity, and  mnssag«  is  usually  not  ro<iuirod  in  Iho  oarly  weeks  of  tho 
mffection.  After  a  stroke  of  hemiplegia  it  is  rarely  proper  to  begin 
manage  for  two  or  three  weeks ;  but  whenever  the  tumpuraiurv  of 

'tbo  arm  dvcidodly  uud  purmaiiontly  falls,  or  eeroua  oxudalion  into  the 
eollulnr  tiaauc  marks  a  loss  of  vascular  tone,  or  when  evidences  of 
returning  eontrol  ovor  iho  mueelos  aru  manifest,  local  massage  iaonon 
of  Borvice.    At  firet  the  seancn  sliouhl  not  bsl  more  than  five  miu- 

I'Utes,  but  uder  a  lime  it  may  continue  for  tvn  or  even  fifteen  minutc«. 
In  those  forma  of  palsy,  such  as  tn/antHe  partti^is,  in  which  iho  irophio 
centres  in  the  apiiinl  cord  aro  ospoclally  implicated,  Dumage  is  of  groat 

^importance.     In  ncuto  casoa  it  should  bo  commenced  tin  soon  an  the 

flubsidcncc  of  fuvor  and  other  aj'mptoms  of  coustilutional  irritatioa 
marks  the  pasMigo  of  tho  flrst  stage  of  activity  in  tho  epinal  losUm. 
"When  the  infantile  parnlyHi!)  devclopH  gradually,  massage  may  be  em- 
ployed OA  Eioon  09  tho  paralynis  is  reco.^iizod.     It  docs  not  directly 

tlufluoncc,  to  any  oxlont,  tho  fundamental  apinal  Icsioti,  but,  by  main- 
ining  a  healthy  condition  of  iho  peripheral  apparatus,  is  of  tho  gront- 

P'Mtat  aerrioo  in  thom  onaes  in  which  there  is  a  tondvacy  to  more  or  less 
complete  repair  of  tho  structure  of  the  spinal  cord.  In  variooa  ixat 
jMraljitft,  OS  fh>m  pressure,  from  rheumatic  affections  of  tho  norVM, 
or  fVom  other  temporary  or  removablo  coudilioD«  of  norvous  or  ratts> 
nilar  tissue,  massage  may  du  much  good.     AVhon  tho  Iim<i  of  power  in 

^H  muok  ia  dua  to  direct  violoDC«^  as  occurs  with  espoclol  ChM^ucucy 
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in  the  deltoid  muaole  from  falls  on  tlia  shoulder,  mnssags  should  bo 
usxliiuoiisly  employixl  aa  soon  as  tlie  primary  in^mmalion  produced  bjr 
Uio  injury  hna  subsided.  In  such  cueos  the  Lriiulmcnb  i»  of  mpccJal 
odraDtagc  in  dispfitviog  exudations  nnd  ri'storin^  tho  muscles  and 
tbo  mtuflefibrv  buodlea  to  tlioir  iiorinnl  relations  and  tlivir  normal' 
loovcniws. 

FBEDINQ    OF    THE    6ICEL 

Tbo  pr«flcnt  article  is  not  a  trontiso  upon  diet  or  dietetic*;  the  books 
upon  ihiii  i>ul>JGct  lire  sulHcriuntly  niimeiouit,  but  tliuir  soopo  is  often  too 
wide  for  tliu  iiocds  of  ilio  medical  practitioner.  In  olabomle  discua- 
eione  upon  thecnntainoil  pcrccnta^  of  nitrogen  nnd  general  food-quali- 
ti«9  of  \-ariou3  ai-ticles  of  diet,  upon  thoir  cost  nnd  oommercial  hislory, 
upon  tliu  amount  of  faod  n(.>cc»!iary  to  suittnin  Ufit,  nnd  upon  the  most 
eeoTiomical  fonns  of  njtlitary.'prison,  and  buHpitnl  raiioiiH,  etc.,  th© 
cuDsidemtion  of  llio  feeding  of  the  aiek  in  pnvato  prscttcc  i>t  often  eo 
overwliolmed  as  to  b«  lost  cnlirolr.  I  propoM  to  give  bcro  n  brief 
pmcticnl  summary  of  the  molbudsof  feeding  in  sirkness  wlieii  pucu- 
niary  consideralioria  are  of  sccond.nry  importanoo. 

The  pmpcr  feeding  in  acute  dieoiuos  uccompaniod  with  high  fever' 
TAriod  to  some  extent  according  to  the  individual  atTection,  but  19 
BubJDCt  to  genural  principle*  which  aru  BuflleienL  praeticnl  guides  for 
most  cnscs.  All  such  aciito  diwascs  are  for  present  purpoiws  readily 
divided  into  ihuso  in  whieh  tho  aciilo  tobrlle  stogo  is  very  ehort 
and  thoHo  in  which  it  is  prolonged.  Wlion  the  acute  fubrilo  stage  is 
very  sovero  and  temporary,  it  in  usually  nssoeinlcd  with  a  comploto 
aneroxin,  which  the  practitioner  may  obey  with  safety.  In  tho 
firat  day  or  two  of  tho  onset  of  an  acuto  pneumonia,  violent  scarlet 
fever,  or  eimilnr  nfTi^ctionft,  there  is  no  eniise  lor  alarm  oi^en  if  ilio 
patient  take  no  Jbod.  The  digestive  power  at  this  time  may  bo 
in  complete  aboynnco.  After,  however,  tho  first  day  or  two  of  such 
an  attack,  and  vvhoncvor  tho  fobrito  reaelien  ia  prolonged,  a  loa* 
of  appetite  amounting  even  to  a  disgust  wiih  food  ia  no  excuse  for 
nbatiiieiiee.  All  such  slates,  with  their  ncc-nmpanying  diseasem,  tend 
t<.)  fatal  result  thruugh  vxhauntion,  iind  mueh  can  bo  done  by  proper 
feoding  to  prevent  complete  failure  of  vitti]  power,  Tho  older  writci-a 
upon  dietetics  taught  that  n  Ibwr  patient  wa-s  not  to  bo  fed,  nnd  ^nio 
modem  nutliora  rollcruto  the  old  dictum.  Fovor  ia  not,  however,  any 
contra  indienlinn  to  iim\\.  It  in,  indeed,  usnnlly  attseciatod  with  loss  of 
digestive  power,  and  if  uinJor  such  eireumstanves  the  stoinnth  be  over- 
loaded with  eofti-ae  food  thu  symptoms  will  be  nggravnlod  by  tho  result- 
ing acute  imligcslion.  Tho  amount  of  notinslimcnt  received  by  a  body 
is  measured  not  by  the  amount  of  food  put  into  the  stomnch,  but  by 
th«  amount  which  m  SimimWaXaii ;  and  in  fcbrilo  eom])lHints  thu  elTart  of 
tho  physician  must  be  dlrcLtud  not  to  the  tilling  of  tho  ntomneh,  Itit 
to  the  obtaining  of  as  Inrgo  an  itsAiiuiliilion  of  food  as  is  poshillo  with- 
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mit  uisturbin!;  the  nlimentary  canal.  Any  Bymptomn  of  fjnatric  or  in- 
UMtinal  didtai-baitco  ghould  b«  tho  signiil  fur  iho  immodiatu  IcsaeDing 
of  the  food.  Such  gross  muinfMtatioua  as  vomiting,  sour  or  nauscotta 
•nictAtlons,  and  gastric  distrow  aro  p«rci:ivi>d  nt  onco  by  the  mcwt 
rareleas;  bat  in  typhoid  TeTor  I  hnro  noun  skilful  pmctitioncrs  ov«r> 
look  thorcal  catuie  of  an  excessive  tymiuiny  or  an  increased  diarrhow, 
and  contiDUo  tlio  ororfwidiiig  while  atlomptiu;^  to  rcliovo  theae  nymp- 
tomii  by  medicine.  Such  practice  ia  exceedingly  i-epreticnisJblo.  In 
fcbrilo  adyuBiniu  dievoi<cs  tlto  feeding  itbmild  bo  at  Abort  intorrnbi, 
with  small  amountA  of  liquid  food  of  a  nutritiaos,  eaaily-di^etod  chur- 
acter,  nnd  my  own  experience  loads  mc  mora  and  moro  to  Ihu  hubiLiml 
tue  of  foodii  which  have  been  partially  digeatod  artificially. 

The  question  of  ni^ lit- feeding  in  euvurc  easixi  id  an  important  one 
My  belief  is  that  death  occura  maeh  moro  frequently  in  adynamio 
disoaacs  butwccn  one  and  6ve  o'clock  in  tlio  moi'ninu;  than  nt  nny 
other  time, — a  circumstauce  largtly  ntlribuiablo  to  ibu  bubiiual  wtib. 
holding  of  food  and  stimulaQla  daring  the  nigbt.  Sloop  is  essential  to 
the  reouporation  of  vital  force,  but  an  exhausted  patient  usually  goc« 
to  sloop  i-cadily  after  the  partial  awukening  which  is  sufHeicnt  for  iho 
adminifltnttioa  of  n  miltc  punch,  or  olaa  sleeps  iu  so  broken  a  innnnur 
that  tlio  careful  ounto  can  give  the  food  at  nhort  interraU  n-ithnut  awa- 
kening him.  In  no  typhoid  cane  of  torero  typa  should  an  inlerrui  of 
more  than  throo  hours  bo  allowed  to  elapse  at  night  without  fuoU  and 
atiniuiiiitta.  and  the  amount  given  nt  aHinglotime  should  bo  ho  increased 
that  almost  as  much  will  be  taken  during  the  oii;ht  as  during  Ibo  day. 

In  typhoid  eases  alcohol  in  wmo  form  should  bo  giceii  with  tho 
food,  in  not  too  large  proportion.  Aleoholie  liquors  in  niodcrai* 
amount  stimulnto  the  stomach  and  aid  digoation  and  absorption,  bnt 
io  Urge  nmnunt  int^rfci-e  with  tiioflc  proccoaoa.  It  may  bo  set  down 
OS  a  general  nilo  with  few  exceptions  that  all  foods  given  in  protractod 
fbbrilo  slnlos  should  be  in  liquid  form. 

Liquid  foods  may  be  divided  into  Liquid  Meat  Foods,  Milk  Foods, 
and  Artilicially  l)i;;c8lod  Fuods. 

LiQPiD  Heat  Foo&s.^It  must  bo  romcmbored  that  all  articles  of 
the  present  cIrrk  are  stimulants  rather  llinn  nutrients.  Must  of  them 
do  not  contain  more  than  ono  per  cent,  of  alhuminou!)  suhstnnoos. 
Under  this  he«ding  I  include  all  liquid  prepnmtions  of  meat  mudu 
without  artiflpial  digestion. 

At  one  time  those  liquid  prrpnrationR  of  meat  were  snpposod  to 
ropiv»cnt  the  whole  nulritJTO  value  of  tlio  meat,  but  recently  all  nulri- 
tJTO  power  has  boon  doniofi  to  Ihcm.  They  contain  kroatin,  kreatiuin, 
nrkosin,  sarkin,  xanthtn,  kreanin,  inosito,  (fat,  and  inorganic  salts,  with 
a  Tory  srunll  amount  of  albuminous  principles.  It  is  not  probable 
tliat  nny  of  ihono  substancca,  except  tbo  albumen  nnd  the  fat,  are 
capable  of  being  asiumilaled  and  used  as  fuod.  The  ex|>erimenU  of 
Kemmorich  also  (odicato  very  strongly  that  they  aro  not  nutrients,  for 
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be  found  that  aniiaiils  fod  oxcUiRlvoly  upon  these  propnratioDi  dleo 
even  more  quickly  tluin  those  I«ft  to  xturvc.     Tboro  can  bo  no  doubt 
that  the  death  under  these  circumstanccB  was  largely  dae  to  tho  de- 
pressing effect  of  the  inorgnnic  Kill*  oontained  in  the  extraou.    CtiDiol 
expericQoe,  id  a  measure,  conforius  with  this  scientific  ro&suaing.    Afc  a 
time  when  bcof  easoncc  And  beef  t«a  were  very  htrgely  relied  upon  aa 
nutrtcntfl  in  Philadelphia,  it  wm  found  that  they  acted  better  when 
mitk  w!ia  aUo  given,    la  my  earlier  tripa  into  the  wildomois,  involving 
much  physioni  labor,  T  look  with  me  the  buitl  artificial  meat  oxiraels 
to  eerre  as  condensed  (bod,  but,  after  a  few  triuin,  found  that  they  wero 
unable  to  suatoiu  prolonged  effort, — &s  the  ffiiides  put  it,  *'  they  do  uot 
Btick  to  n  man's  ribtt," — uud,  although  al  thut  time  my  theory  waa  thai* 
they  were  concentrated  nourishmctit,  practical  experience  soon  led  to 
their  uhniidon inCTi t.     Allbuu.;^)i  of  little  use  as  food,  these  8iibr<tniK'CA 
are  valuable  stimulants,  and  mny  by  reviving  temporarily  an  exhausted 
pntiont  prepare  the  way  for  the  (li)>ci)tion  of  food.     In  a  scrioa  of  ex- 
periments made  upon  iho  frog's  bwirl  by  Dr.  Tbomas  J.  Mays  {Thtrap. 
OaZ;  vol.  ii.  p.  15^),  it  wa»  found  thai  the  artilicini  beef  e.\ti*actB  and 
concentrated  beef  propnrntions  had  a  very  detidcd  influence  in  mftin- 
taining   the  aciivily  of  Ilie  sysloteii.     >'utwiih<jtauding  Dr.  Mays'a 
arguments  to  the  conirary,  however,  I  believe  lliat  the  ofTect  of  hcet 
extracts  upon  the  frog's  heart  in  entirely  simthir  to  that  of  the  phos- 
phate of  calcium  (see  CAteii  Puospuas).     In  typhoid  and  other  siiui- 
la.r  low  fcvore,  it  is  an  excellent  plnn  to  give  beef  csBcnco  or  hoof  tea 
altcmalo  hours  with  milk  punch.     During  convalescence  a  hot  bowl  of 
bocf  tea  or  beef  essence  nClcr  exertion  auch  as  can'iB;;e-riding,  going 
out,  etc,,  may  net  rory  well  a»  a.  stimulant.     By  the  addition  of 
varloujB  aubetitnces  these  liquid  preparations  of  meat  can  bo  made  nntri- 
tivo:  ibus,  an  egg  rapidly  stin-ed  lino  a  bowl  of  beef  csaciico  forms  a 
very  u»cilil  stimulating  food.   There  arc  in  the  murhct  various  extraeta 
of  beef,  claiming  to  rcpreaont,  in  a  solid  form,  beef  cflBenco.    The  better 
forms  of  those  ftrliclos  undoubtedly  do  i-eprcsent  In  (rroiit  part  boof 
easence,  but  they  are  distinctly  inferior  to  the  freshly- made  prepara- 
tion ill  taste,  and  in  containing  no  albumen :  so  that  it  ia  always  better 
to  employ  the  fresh  boof  essence  if  it  can  ho  procured. 

Liquid  moat  foods  are  divisible  into  thoao  thnt  are  raw  and  thoM 
that  are  cooUod.  Of  the  raw  foods  of  the  class,  the  boat  is  matt  juice. 
This  is  made,  according  to  the  directions  of  Pcttonkefer  and  Yoit,  by 
ulecting  loan  meat  ft-om  the  round  of  beef,  cutting  it  into  small  pieco«, 
and  exjirvssing  the  juice  in  a  press  of  sufficient  power,— «uch  an  now 
can  be  purchased  at  any  of  the  larger  drug-storos.  This  juice  contains, 
in  addition  to  the  salts  and  extractives,  the  albutncn  that  remains  fluid 
nfter  the  rigor  mortis, — chiefly  scriim-al  bumon  arid  colon ng-mnttors. 
The  proportion  of  albumen  is  about  six  per  cent.:  by  heating  the  albu. 
men  is  procii>itatod,  but  it  is  not  afl'tcted  by  salt  or  by  more  warming, 
lAtbig't  baf  tea  is  made  by  adding  seven  ounces  of  water  and  three  oi 
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fiiur  drops  of  hydroclitoric  ncid  to  one  and  a  halt  pounds  of  loan  lo«f, 
alluwing  to  &taud  oiiu  hour,  patuiiig  Ibivu^li  a  hair  kIoto,  and  wiuJiin^ 
out  the  mcnt  vritli  tlu-oo  ouncca  of  wat«r.  Thu  infueiou  containa,  on 
tbs  average,  nut  mure  than  ono  p«r  conL  of  albumon.  The  bydeu 
oblorio  acid  added  to  tlio  wutur  U  not  sufficiunt  to  diiwolvo  tbo  myosia 
of  the  tn'iscle :  eo  thaL  this  pniparatioa  cnn  bo  looked  upon  as  nothing 
inoro  than  a  dilution  of  moat  jtiico,  and  ia  very  iul'urior.  To  liavo  any 
ofToct  it  musL  ba  glvou  in  unonuoiUi  quautiUua 

Mcnt  juico  ia  a  valuable  prepiiration  when  a  powerAil  stimulaiion  la 

(lo&trud  and  tbo  digcotiro  fui'vcA  arc  oxctMJiu^ly  weak,  aa  m  thu  fcublo- 

Qosa  or  colUpso  that  followa  cholera  iofuntutn  and  other  infautilo  diur< 

IfhoMs.    Iia  taHto  is  that  of  raw  meat,  and  ia  ho  diaogrocabl^  to  uiuny 

ponons  as  lo  prex-ent  lUt  use. 

Tlio  cooktid  concentrated  liquid  foritis  of  meat  extracts  are  beef  loft 

t*ad  boof  Quonco.    Noitltor  of  those  can  be  conitid«rod  to  have  distioct 

'  DuLritivo  value.    It  in  very  rare  for  tJieui  to  contain  more  ttian  one  per 

C«nL.  of  albuminous  substances;  but  they  are  poworfhl  ettinubinta,  and 

for  Riich  purpoMM  aru  as  uacf\il  bb  tbo  oxproasod  meat  juice. 

In  making  beef  tta  the  round  of  a  j^od  pioco  of  beef  E^bould  al- 
ways be  eulueted,  and  cut  into  eranil  cubos  not  larger  than  half  on 
inch  in  diameter.  Ic  nhould  then  bo  put  to  soak  for  two  houra  on  the 
back  of  the  range,  in  an  uarthun-vi-u-i}  pipkin,  n-ith  one  pint  of  cold 
water,  and  allowed  to  simmer  for  about  fifteon  minutes  and  iinally  to 
boil  for  tliree  minutotL  After  adding  half  a  teospooiiful  of  salt  and  a 
liltlu  pepper  the  tea  ia  ready  for  use. 

In  malting  hef/  essence  the  moat  should  bo  prepared  as  for  boof  tea. 
It  should  be  put  into  an  onrthon-ware  bottle  and  loosely  corked.  Thia 
ahould  be  set  in  a  pot  of  coM  water  and  brought  very  gradually  to 
tbo  boiling-point.  It  then  hIiouU  bo  allowed  to  boil  for  from  twenty 
tniuutcs  to  half  an  hour. 

Soup»  are  liquid  preparattoos  which  roeomblo  beef  tea  and  boof  8B> 
•once  in  containing  the  extrncLiveit  of  meat,  but  whioh  dilTur  from  theM 
preparations  in  having  in  them  various  nutritive  eulMtunc-cs.  Soup  is 
Ibvrcfore  botli  a  stimuhtnt  and  a  nutrient,  the  amount  of  nutrient  ma- 
terial varying  gniatly  according  to  the  propuration  of  the  soup.  The 
lighter  forma  of  noups  are  commonly  spoken  of  as  broths.  Tlioy  nuty 
be  uwd  wljon  the  stomach  rcjcctn  lean  readily  digeelod  lonns  of  food. 

To  make  chicken  broth,  take  three  pounds  of  chicken  well  clcaood, 
cover  with  cold  water,  hot!  from  three  to  6ve  houra  (until  the  moat 
LAUla  to  pieceii),  strain,  cool,  and  skim  off  the  fal.  To  a  pint  of  this 
iftdd  aalt  and  puppor  and  two  tabloapoonnda  of  soft  ric-o  which  baa  bcvn 
previously  thoroughly  boiled  in  aalt  water;  bring  the  broth  to  a  boil. 
In  propuring  the  rice,  half  n  capfVil  should  bo  boiled  for  thirty  mia- 
ut4Mi  with  a  tca»poonful  uf  suit  in  a  pint  of  water.  To  mnke  mvtton 
broth,  take  ono  pound  of  lean,  juicy  mutton,  chopped  fine,  and  procouJ 
M  with  chicken  broth. 
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Id  llic  pru])&ration  of  eoups  the  tint  lliiti]^  »  Ibu  making  of  lh« 
BO-t-aLlod  stock,  OF  bosui  fur  ibo  suup.  Thuru  are  two  liititinet  atucks : 
one  which  mar  t>o  known  as  the  brown  stock,  the  olh«r  nit  ck>ar  stock 
or  eciuomjne.  For  Ifao  proparotion  of  brtivm  etoci  talio  fuur  pouiidii  of 
»hiQ  of  hoof,  four  quarts  of  cold  witter,  ton  whole  clovoa,  four  )H*]>por- 
eoros,  a  bouijuot  of  borbs  (Rwcot  murjonini,  Kummcr  wivoiy,  tliymo, 
Bnd  Ba|^),  ouo  tnblospoonful  of  iuilc>  tbrco  smoll  oaiooja,  one  turnip, 
ono  carrot,  two  stalks  of  color)',  two  Bpri^^  of  parsley.  Cut  the  meat 
fVon  tfao  boHM.  aAcr  which  plnco  the  bones  and  ono~lmlf  of  the  moat 
in  a  soap-ketUo  and  allow  to  Biniid  fur  Ijiilf  uu  hour  in  the  cold  water. 
nont  |rradunlly,  and  allow  to  Himmor  for  six  or  sovon  hours.  Brown  the 
rumaiodcr  of  iho  meat  in  two  tubloftpooofuls  of  bouf-drippin^^  and  add 
with  tlio  otlitir  mciit  ntiil  wiih  the  TOgocablos  choppod  tino.  wbun  tbo 
kottlo  iH  put  on  thu  firo  to  tummor.  After  it  liaH  i^imnioi'Cd  ibo  r»- 
quiivd  time,  tlio  stock  19  slruJnvd  and  sol  asido  to  cool,  the  iitl  hoin^ 
rDtnov«d  fVom  the  lop.    The  stock  'm  thon  rcudy  f^r  use 

In  malciag  the  soups  the  stocks  must  nuvor  bo  nllowod  to  l>cjil,  or 
at  nio»t  niiiM  be  broiiglic  oidy  for  a  moment  to  iho  builiii^-poiul.  For 
St-  Juiicnne  eoup  put  ono  pint  of  tbo  brown  stock  on  tlio  tii-o  to  heat, 
after  whicb  a  pint  of  lin«Iy -chopped  voj^vtablos  (turnip,  carrot,  olc), 
with  half  n  t4;a«poonf\jl  of  snit,  kUouKI  lu  put  on  wiiti  a  litUu  wutor  to 
parboil.  This  being  doao,  add  ihc  vegetables  to  the  stock,  and  scasoD 
with  half  a  wtltspoonful  of  pc]ipur.  VermiccUi  soup  i»  made  by  iiddiug 
half  a  cup  of  vermicelli  to  n  pint  of  the  brown  slock.  Cook  tlio  Tor- 
mjc'clli  for  ten  minutes  in  salted  boiling  witter,  season  with  a  bult-toa' 
Bpoonftil  of  salt  and  a  lialf-HtLlla|]ooafUl  of  pepper,  and  ndd  to  the  unnn 
stock. 

CoTtMmjM  or  eleitr  sloek  is  to  bo  modo  in  osiicily  llm  same  way  aa 
the  bruivn  slock,  except  that  throe  pounds  of  the  knucklo  of  veal  ai'o  to 
bo  added  to  the  moot,  and  all  the  meiit  is  to  bo  put  in  ut  onuo  without 
browning.  AAor  the  stock  has  been  foi*mod,  iu  oi-dor  to  cloar  it  add 
tlio  white  and  ibo  ehell  of  one  egg,  and  the  juice  and  rind  of  one  U-inon, 
beating  tliom  all  up  tugolhur;  then  put  on  thu  fire,  bring  lu  the  huiltug- 
poiiit,  strain  ihroiigh  u  siovo,  and  again  through  a  napkin,  without 
pressure  or  equccaiing,  and  servo. 

A  very  olugaut  stiniulnlitig  and  nutrilioua  soup  can  be  msido  out  of 
consoninii^  by  boiling  oi-dinnry  pciirl  sngo  in  salt  wnicr  lur  from  two  to 
Ihruo  houiv,  uulil  Ibo  gruins  bcuoroc  swollen  alniUBt  to  bursting,  and 
tUcii  stirring  the  sago  into  ibu  coitsonijue  whilo  still  boiling. 

Milk  Kooiis- — Of  all  liquid  foods  milk  is  Ibo  bast  and  tho  most 
generally  tipplicablc  to  the  treatment  of  disease.  Cow's  milk  cuiilnins, 
ill  round  numbers,  87.5  parts  of  u'alcr,  3  parts  of  casoine,  O.To  part  of 
albumen,  3.G  partn  of  fut,  5  ports  of  »ngar,  and  0.07  part  of  inorgiinio 
salts.  Ono  pint  of  milk  coiKiiins,  in  ruuiul  riuinbon«,  0.6  ounce  of  solid 
albuminous  substiincc,  O.f!  ounce  of  fat,  and  (1.8  uuucc  of  HU>r:ir.  When 
two  quarta  of  milk  arc  taken  in  the  toureo  of  twonty-four  hours,  abouC 


albumin 
two  qua 
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two  and  ft  Ikftlf  ounces  of  fat  aro  in^ofttoil, — nn  anioiiiit  too  groat  foi 
ao  ioofHoicnt  alimentary  cqiiilI  to  digust,  so  tliut  it  is  oIIod  nocoMorjr  to 
skim  Ute  milk.  \a  milk  conuiins  practically  no  incligoetibte  rwuduo,  it 
Imtm  behind  it  in  tko  ulimcular>'  cannl  no  ftccftl  matt«r.  and  its  uso 
thureforo  fi-oquontly  produci-a  constipation.  In  aietv  of  dlan-hoa  thia 
tondoncf  to  »  Lioding  nction  can  be  incrcaAod  by  boiling  tho  milk,  a 
procosa  which  c«n!;uIalod  ibu  allunicn  of  tli«  milk  and  Bli^htly  Icascns, 
If  tho  ficum  bo  removed,  its  nutritivo  valuo.  Wbon  milk  U  used  very 
A'oely  and  the  digestion  is  foeble,  tberu  is  ulwajn  dungor  of  tho  forma> 
lion  in  ibe  stonaacb  uf  a  coagultim  m>  dense  tbut  tho  ganlric  julco  will 
not  bo  oblfl  freely  to  penvtrato  it  Tbix  difficulty  eun  usually  bo  orci'^ 
«onio  by  a  Utile  caro.  The  udditjon  of  ball'  nn  ouneo  to  an  ounce  of 
lime-wntcr  to  every  Ovc  or  six  OHnco«  of  milk  boK  n  distinct  toiideno^' 
to  proront  too  nipid  aud  finu  coagubitiuo.  Sipping  milk  instead  of 
drioking  it — in  otber  woixls,  puttiug  iho  milk  iu  tho  ittomacb  iu  email 
qaantitii.'A  nt  a  time — has  a  Hiill  greater  power  in  ivpreiwing  tbe  forma- 
tion of  hard  cotigulum.  Wheti  Lbu  digetitivo  ]}owers  are  fuoblu,  milk 
sbouM  be  taken  i^lowly  in  sninll  qiinntilicH  at  a  time.  Iti  some  caxea  it 
t0  very  important  tbut  it  bo  drunk  hot,  but  wiibout  proiioua  boiling. 

There  are  variuuH  useful  nutrient  and  slimubint  fooda  prepared 
vith  uteebol  in  milk,  n»  followg: 

WiNR  WiiKr. — Briug  half  a  pint  of  milk  to  tbo  boiling-point; 
add  b«Lf  a  pint  of  stien-y  wino,  and  nllotf  to  stand  in  a  witrm  placo 
for  five  mit)Mtc«;  strain,  niid  tiwceten  to  tnstc.  Tho  u-bcy  which  is 
loft  conaUta  almost  exctuairoly  of  wine  and  water,  witli  milk  sugar 
anil  milk  salti).  It  contains  very  little  nutriment,  but  ia  somotimoft 
tolcrntsd  by  tho  etoioacb  which  rcfu-toa  other  food. 

Milk  Pl'sch. — Take  half  a  pint  of  milk  ;  pour  into  it  fW>m  a  ilos- 
■ort»poonfUl  to  a  tablespoonf^l  of  brandy,  rum,  or  wliinkey,  iiecorUin]; 
to  tlio  needs  of  tbe  patient;  sweeten  and  Kpice  with  nutmeg  to  Inslo. 
This  propuration  represents  all  the  nutritive  value  of  milk  and  the 
Btimulating  efT..-eI«  of  the  liipior.  If  lbu  etomaeb  l)o  at  all  delicato, 
n  tablcspounful  of  lime-water  should  always  bo  added  to  it  before 
putting  in  tbe  brandy. 

EooNOG. — Eg^nog  U  a  heavy,  rich,  highly  nutritipo  liquid,  which 
mujst  bo  employed  in  limited  ({uantiticH,  and  verj'  cnrcfully  when  there 
U  any  delicacy  of  slomnch.  Tbe  yelk  of  one  egg  may  bo  added  to  half 
a  pint  of  milk,  nnorwarda  half  an  ounce  to  an  ounce  of  brandy,  and 
tlio  wliite  then  beutcn  in. 

Sometimes  wlien  the  stomach  rejuclii  .ilni0!it  nil  foi-ins  of  food,  tho 
odditiuD  of  ciirbonic  acid  water  to  the  milk  meota  with  huccos).  Equal 
quantities  should  be  employed,  and  the  caaeine  of  milk  should  bo  coagu- 
latod  in  fine  llakos.  A  light,  powerAilly  stimulant  beverage,  somewhat 
mmilor  to  the  one  just  mentioned,  but  to  some  palates  more  ekigiuiC, 
is  made  by  tlio  addition  of  champagne  to  milk. 

'J*h«ro  are  certaiu  forme  of  fermented  tnilk  wbicb  an  valu&bk)  as 
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l<eizke  easiJv  digested  bj  the  stotnach  and  very  soceptable  to  the  pkbtfc 
Tii'iT  Aiso  reader  possible  some  raneiy  of  food  to  pervoaa  lug^ 

rtssn-Jciei  to  milk  diet. 

£oi:mi5s.  or  EcMTft.  is  a  fermented  liquid  prepared  hy  the  !brtia 
ir-jsi  mares'  milk.  It  mav  for  ordicary  purposes  be  Btafficieiitly  iai- 
la^ed  ty  iht  following  reeipe.  Take  an  ordinaiy  beer-bottle  Kith  i 
VbT^ii'  Bhlfazig  cork,  put  in  it  one  uMespoonful  of  whito  sngmr,  om 
I'ii.:  :<f  r.'ik  cae-sixih  of  a  cake  of  FleischniaD's  yeut  or  one  dradm 
-ji  BZri-L.z  I^^-^^ii  yeast,  shake  -well,  allow  to  stand  from  ei^ht  to  ten 
iijcTE  ill  a  ter:|iera:are  of  from  eighty-five  to  ninetr-fiTe  dcf^m^ 
fotkkf:  wf:L.  uji  iiu:  ::;>:>&  tJie  iee  to  cooL  This  ought  to  be  tued  vitliiD 
iweLTT-i.-zr  ij-.iri  ^i'ltr  Wiiig  made.  The  longer  the  fcnneDtatioB 
It  L-ii'wei  -:■  i-:>i.ii;.:it:.  ie  more  sour  is  the  koumiss;  and  its  oonditioil 
tiii.iiLtd  IK;  r^r::^'L>ei  -j  szd'  the  indiTiiiual  palate  and  stomach  of  tlw 
Vu-Ji^z..  11  r:  :h:  jisiirbl  i;  may  \<e  flavored  by  the  addition  of  a  small 
jjift'-t  'j'  Tt.i.'l.L  itfetL  tj  ti*  milk  I'iioro  fermentation.  This  prepaz*- 
"ijii.  it  cjii.;^!  11'  lilt  TreiitiLeTjt  of  c-cnvalesi.-ente  and  chnmic  riinfisnw 
n.-.iji'r  ■ini.i.  :■'  tviru:  feiTue  iliiiesf. 

Xlic  Hii-y  >t  uirfri  at  tit  i't*:?  C'f  a  rumU-r  ot  farinnceoos  or  atanshy 
iiCjuufc  I*  n-Ti-r.  it  ri.'aita.':>*ri^d  ihut  those  starchy  compounds  ars 
ShjTt  ar  i=«  ciJS:-i^"  :■'  t.z'^~i'--Zi.  asi  d-jring  the  progress  of  an  acnte^ 
i.'.'r-n-  ii.'i.rl«  ll:iit*h*  -ii'y  jluk  :•{■  eir.jiii\vi-ii  wuh  the  greatest  caatimL 
Zi  '.■:ii;r^,iEw---eii'jt  Lii'^.  J.  C'Lr:iiiit  iLvaliaisni.  however,  they  are  oftoB 
-■jri-  »i:r^j'_-ei.Lit  1l  Hittu-g  lier-e  proj-araiions  it  is  essential  that 
■ijiT'  Kt  'jii-^j-y  ▼■f.-.-nBi  Liii  ir.irri'5,  lo  prevent  burning,  unless  they  bs 

■"  jTT.f  t  J'tiiaiiiiGi  mty  i*  made  by  siirring  two  ounces  (half 
L  'jUTi^uJ  t'-  iiruBD^C  ytzmtitj  into  a  ]'int  of  milk,  previously  wanned^ 
£iiL  Lhtjrwi^iis  '.-iijtiijr  twenty  to  ihiny  minutes,  adding  salt  to  the 
111""..'- 

'•■T-T-i  ri.''n.  Piiiauj'Gt — A  very  oxirlloni  porriLigi.',  of  easy  diges- 
*rii.  Lii:  e-: •--■■:■  ;:-l-y  ■^i-luavif  wht-n  thon*  is  a  teiidoniy  to  Ivosenoss  of  the 
I'.T-;-.  'j:.!  :-  n;:*'..ir  ty  till'  folK'wiii^  ri-oipe.  Take  owe  j'int  of  flour 
:,i.:  :i:./i:  r  -._':,-'  :l  i.  smill  muslin  I'lig.  ilir,iw  ii  in:o  b.^;^!ng  water 
L.LL  ;■  1  i  I'  i*-"i  'j:  s±  L:n:rs.  cut  i>ff  iho  uHlcr  soilulon  por::on.  grata 
".it  1;:.—.  '■  '-t  Ioj*.  i.ii-  f^uir  imo  boiliujr  milk  to  the  di'sired  th'-ikneaa. 

j^i:l  'T-i*':7  PJuuntSE. — This  m;iy  be  pri>i>:iri'il  in  iho  followinjf 
ii;:.lij-.-.-  -■:_'  :v".  ;•Jb^':J:l;^Lfui*■  of  arri.>w-nwt  tiih;i1fa  io.iiH]iiVi  of  oold 
U.J.L  ULiL  L  I'-r'Vf:  i  vni-.-r.l.  minure  is  nuide;  have  on  ihc  lire  a  pint 
[if  n-llc  iiii'_  wiiiit  -Aiir  it  ii.iiling.  add  tbe  nnvw-rvv>i  li'.ile  by  liiilc, 
B"-:rr:Lr  '.■:>LF;:.ii-.r  imtV  taiiked. — i-r-.  l>iim  ono  to  two  niinuies  aAer 
■jii  iu-^  \r  Ti'ju-trL  iL  uoi  PUiraT.  nuimi'ii,  and  wino.  aivor.iing  to  taste 
'T  ujt  t~;r--'Xi*.-n?f  jf  "lit  caw;.  "VThin  milk  \*  not  to  U»  had,  or  a  very 
i'sv  tiiv.  i*  TWiysvi,  ■wKier  niav  l>e  sul'SiiluiotI, 

Ti.!  *iL-'.r«;  y.  }i.->:«rT.T»rtjiiired  amnv-rivM  is  in  having  the  firat 
miriun  Tiii  ti  V,r  iiir.iiiu-.t.  v  smooth  and  ftve  (V»*tn  h)ni|w. 
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Cbooolate  Pobbidoe. — A  gruel  which  will  be  found  vary  palflUiblo  to 
many  porsons,  and  may  be  aubHtilutod  for  simple  arrow-r<M>t,  can  bomado 
by  thy  following  rvcipo.  Mix  toxo^bor  ono-quurU'r  pound  uf  bostclioco- 
XxtA  gratod,  oiiohalf  pound  of  rice  floor,  two  ounces  of  nrrow-root,  and 
ono-qiiartor  pound  of  liwif-siii^r  f,'nil«jd.  Add  a  tnblospoonftil  of  thin 
mixtui-o  to  ft  pint  of  hot  milk,  mid  lot  it  boil  fivo  minutca.  Thou  vn- 
moTo  tho  preparation  fVom  the  Btore  and  servo  it  hot  It  Bhould  tutTo 
the  oon8isl«ncy  of  gruol. 

Tomato  FuuutDUK. — A  very  excellent  porridge  ov  puree,  highly  nu- 
tritioiis  and  nHcfiil  during  conTaloac«Doo,  can  bo  mndo  by  tho  following 
rocipo.  Take  ono  quart  of  canned  tomatoes,  bring  to  a  boil,  strain 
while  hot  tKrough  n  hoJr  Biore;  bring  n  quart  of  milk  to  a  boil,  add 
Bufficiont  flour  lo  make  a  thick  p!ifit«,  alir  in,  and  t-onliiiuo  to  boil  until 
tho  flour  U  cooked  (ubout  twenty  minuteit).  Stir  ijio  strained  tonnntooH 
gradually,  a  little  at  a  tiioo,  into  the  boiling  milk.  Cook  Bto  or  ton 
minutes;  season  to  taste. 

Saoo  PoBtiiDoE  i.s  of  tho  consiiBtoncj  of  n  Jelly  rather  than  of  a  por- 
ridge. In  preparing  it,  n-n»h  tho  ongo  well  in  coltl  water,  put  a  small 
toocupAil  of  ib  to  soak  in  half  a  pint  of  wul<>r  oror-night,  and  in  tho 
momlDg  put  this  mixture  into  one  pint  of  hot  water;  squeuzo  Into  it 
the  juico  oat  of  a  thinly-pared  lemon,  and  allow  to  siniiner  Mowly  for 
twenty  minutw ;  then  sweeten,  add  wine  according  to  taato  or  the 
exigcncioe  of  the  case,  and  pour  into  moulds  lo  cool, 

Tawoca  Poftanxii  is  very  elegant,  but,  like  sngo  porridge,  requires 
considontblo  time  for  preparation.  It  may  be  mndo  in  the  following 
manner.  Soak  two  tablespoon  Ails  of  very  clean  tnpioca  in  two  toncup- 
fUls  of  cold  water  over-night;  in  tho  morning  add  a  Uttlo  sail  and  one 
pint  of  milk,  or  water  if  milk  s  not  allowed;  Bimmcr  it  until  quite 
soft;  stir  woll  wbiio  cooling;  when  done,  pour  into  a  bowl,  and  add 
sugar,  wino,  and  nutmeg,  according  to  tasto  or  the  exigencies  of  tho 
case. 

Artipiciallt  digested  F(Wi8. — In  low  forcrs  tho  powers  of  tho 
nlimeulflrj*  eannl  are  certainly  mneh  impnired,  and  foods  which  hare 
undergone  more  or  less  complete  artificial  digestion  outside  of  the  body 
oro  very  useful. 

In  all  cases  in  which  the  tj-phoid  symptoms  arc  seroro,  milk 
ohould  constitnte  tho  chief  reliance,  and  should  be  partially  digested 
bofore  admlnlslmtiori.  When  tho  dUc:ii<«  Is  prolonged,  and  especially 
when  the  mental  condition  is  clear,  tho  patient  fVcquontly  tiros  of 
milk.  "Under  these  circamatances  Tariona  liquid  foods  prcpnrcd  by 
tho  partial  digestion  of  solids  aro  uf  groat  importance.  Artificially 
digested  foods  are  also  of  Tslne  during  conva!(^1ccnco,  and  their  era- 
ploymont  constitutes  a  vor}*  important  part  of  tho  treatment  of  gastric 
and  intestinal  catarrhs.  Jlost  peptones  have  a  distinctly  bitter  taste, 
which  may  be  very  objoctionablo  in  individual  ca.ws.  Thi-i  taste  can 
be  partially  orercomo  by  the  addition  of  flavoring  Bubstam.'OS  or  ex* 
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tncts,  and  often  may  bo  altogcthor  avoided  hy  arroating  the  proDMH 
of  artificial  di^stioa  bcfuro  oomplotioii. 

At  firal  thought  popsin  would  appear  to  he  tho  most  araiUble 
ferment   for  the  preparation   of  peptones;    but  practical   exporionco 
baa  led  to  ruliaucc  upon  pancTi>atiu.     Piiiiorcatin,  pancreatic  extracts, 
•Dd  pancreatic  liquors  aro  now  found  abtmdaatl;  id  commoreo.    The 
suporiority  of  tho  secretion  of  the  pnncrcaticgland  as  a  practical  fer- 
ment is  connected  with  the  fnci  that  It  contnias  two  distinct  claaso  of 
digestive  principles,  namely,  pancreatic  diaHtiiBCj-whifh  dissolves  Hlareb, 
and  trypsin,  which  acts  upon  albuminoua  principles.     It  is  of  gre&t 
iraportJince  to  bo  able  to  dul^jriniue  readily  tho  viilao  of  any  prepara^ 
tion  of  pancrcatin.     The  test  devised  by  Dr.  Wm.  Kohcrts  (Digestive 
Fermentt,  London,  1881)  appt-ara  to  be  very  practical,     If  pancrcatin 
bo  added  to  fVosh  millc  without  nn  alkali,  in  tho  eourse  of  a  few  minutes 
tho  liquid  acquires  (he  property  of  curdling  abuudanlly  upon  boiling  ; 
and  Dr.  Itohorts  c«linitiies  the  vuhic  of  a  pnncr«.iatin  by  tho  number  of 
cubic  ctjutimotrcs  of  milk  which  arc  transformed  by  on«  cubic  centi- 
metre of  the  Bampio  at  a  tcmperuturo  of  40"  C.  to  the  cui-dltng-point 
in  fire  minntes.    Tba  liquor  pnncreaticus  used  by  Br.  Koberta  hud  a 
power  oscillnting  betircon  fifty  and  seventy,    A  teat  which  may  bo 
Bubstitutod  for  that  of  Dr.  Roberta,  and  which  is  especially  npplioablo 
to  tho  ordinary  pancruatie  eslracla  or  M>-cnIled  pancrealin,  ia  based 
upon  the  peptonizing  power  of  the  powder.     Five  grains  of  it  added 
to  twenty  grains  of  the  Licarbonuto  of  eottiiim  should  so  alter  tho 
cascinc  containod  in  one  pint  of  milk  in  an  hour  at  a  tomporature 
of  1I&°  F.  that  no  coagulation  will  occur  upon  tbo  addition  of  nitric 
■cud. 

Peptonized  milk  m  made  by  diluting  a  pint  of  milk  with  a  quarter  of 
a  pint  of  water,  heating  to  about  110°  F.,  adding  two  tcaspoonfliU  of 
liquor  pnncreyitieus  (Roberts's)  with  twenty  grains  of  bicarbonate  of  so- 
dium, digt'sling  in  a  warm  place  for  an  hour  to  an  hour  and  a  lialf,  and 
raising  momentarily  to  the  boiling-point  j  at  the  tcmpcmluroof  the  eicli- 
room,  6S«  F.,  the  digestion  will  uaunlly  require  about  three  hours.  Op 
milk  may  bo  peptonized  by  dissolving  five  grains  of  pancrcatin  with 
twenty  gmins  of  bicarbonate  of  sodium  in  an  ounce  of  woi'm  water, 
adding  to  o  piul  of  milk,  and  keeping  at  a  (ompcraluro  of  110°  for  ono 
hour.  Very  many  persons  object  to  the  bitter  tasto  of  the  thoroughly 
digested  milk,  so  tint  In  practice  the  beet  resiiUs  are  often  obtained  by 
allowing  the  peptonizing  process  to  be  only  purtiully  completed,  and 
giving  the  milk  after  it  haa  been  acted  upon  by  tbo  ferment  not  longer 
than  twenty  to  thirty  minutes. 

Peptonized  miik  gruel  is  made  by  firet  preparing  a  thick  gruel  with 
arrow-root,  oatmeal,  wigo,  or  other  similar  furiiiaceons  articles,  adding, 
while  still  hot,  an  equal  quantity  of  milk,  and  subsequently,  when 
cooled  to  100"*,  for  caeh  pint  twenty  grains  of  tho  bicarbonate  of 
sodium  and  two  tcaspoonihU  of  the  liquor  pancrcaticus  or  five  gtaiitf 
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of  panoroatic  extract,  dig^tin^  in  &  worm  place  for  two  hours,  boiling 
tho  mixtoro  momootarily,  and  etraiDJng. 

Peptonized  bee/  tea  is  prupnrcd  by  Himmcring  half  a  pound  of  minced 
beef  fur  two  liours  In  &  pint  of  water  rontJiintng  twenty  grains  of 
bicarbonato  of  aodium,  allowing  to  cool  to  about  L00°  F.,  digesting  nt 
tbii  tompomtnro  with  n  tablespoonful  of  liquor  pancroaticus  or  ten 
grains  of  pancrvatic  cxtnict  for  tliroo  hour»,  dcoAnling,  and  momentarily 
boiling.  This  beef  tea  is  said  to  bo  about  cquiriilonL  to  milk  in  nntritivo 
value,  oontaioing  4.6  per  cent,  of  organic  solids,  tbroo-fourtlis  of  wbicb 
Is  peptone. 

Peptonized  otftter*,  a  very  pulatnble  and  oxtromcly  nutritiouH  disb, 
b  made  by  mincing  six  largo  or  twelve  smnll  oj'stera,  and  adding  to 
Ibem,  in  tboir  own  liquor,  five  grains  of  pancreatic  extract  with  twenty 
grains  of  bicarbonato  of  Bodium.  The  mixtiiro  is  then  to  bo  brought 
to  100°  F.,  and  mnintuiued,  with  occaHiumil  Ktirring,  nt  that  temper*- 
tore  for  thirty  minuton,  when  ono  pint  of  milk  is  to  be  added  and  the 
temporuture  steadily  kept  up  for  ten  to  twenty  minutes.  Finally  the 
mass  is  to  be  brought  to  tho  boiling-point,  utrnined,  and  aorvcd.  Gela- 
tin may  be  added,  and  tho  mixture  served  cold  ss  n  jelly.  Cooked 
tomato,  onion,  colory,  or  other  flavoring  miitod  to  the  individual  tnste 
of  tho  patient  may  be  added  at  the  begianing  of  the  arliticial  digentioQ. 

Pancseatized  Milk  Toast. — Ordinary  milk  toast,  in  which  there 
is  an  abundanco  of  milk,  when  digested  for  thirty  to  6Jly  minutes 
with  pancrentin  and  bicarbonate  of  sodium  bocamcs  »n  almost  homo- 
geneous pulpy  mass,  which,  when  tho  crusts  have  been  remorod,  is 
usually  readily  retained  by  the  irritable  Btomach.  In  extreme  cases, 
however,  it  may  ndvantagoously  be  strained  and  tho  fluid  portion  alone 
nsod,  in  which  the  pnrlinlly  pcptonixod  solution  of  cascino  of  the  milk 
is  reinforced  by  the  actually  digested  gluten  and  starch  of  the  bread, 
together  with  a  very  lillte  dextrin.  Plain,  light  sponge-cake  may  bo 
similarly  digested,  and  occaaionally  forms  a  doiurablo  change. 

Kgctal  ALiaiBnATioN. — In  Bcvurc  gaetrilis  and  in  gastric  ulcer  it  is 
sometimes  noccBsary  to  enforce  a  temporary  or  even  a  somewhat  pro- 
longed abstinence  f>om  food.  In  diphtheritic  paralysis  of  the  throat, 
as  well  as  In  strictures  of  the  ecMOphagus,  it  may  be  almost  Impossible  to 
got  food  into  the  stomach,  and  in  various  cases  tho  food  ia  vomited 
whenever  it  is  ingested.  Under  any  of  these  circumstaneos  feeding  by 
the  rectum  becomes  a  matter  of  tho  utmost  imjtortanoe.  There  is  no 
rcA-ion  for  I>clioving  that  the  rectal  or  even  the  colonic  secretions  have 
digestive  power.  Absorption  goes  on  slowly  IVom  the  rectum,  hut,  av- 
eording  to  Landois,  very  rapidly  IVom  the  colon  itself.  For  those  re«- 
Bons  injections  which  are  used  for  the  purpose  of  nmirixhing  the  patient 
should  alwa^'s  bo  composed  of  blaud,  thoroughly  digcMtvd.  concentrated 
food.  Vr.  W.  O.  Lcubo  {DeutacK.  Archiv  far  K2in.  Med.,  1872)  uses  a 
food  preparation  which  ho  has  proved  by  experiments  made  upon  dogs 
tn  bu  capable  of  yielding  to  the  blood  nutritive  material,  and  by  wluvb 
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h«  haa  maintained  life  for  four  woekn  in  a  pntient  pobonod  by  iodlna^ 
wboM  etomaclx  rejected  all  food.  Xho  method  a  ua  fullovrs.  Tho  pan- 
creas of  Bwino  OP  ciittlo  is  eareftilly  ck-aneti  of  fat,  and  50  to  100  grammea 
thereof  cut  into  verj'  small  pieces.  In  lilie  marnep  150  to  300  grnioraM 
of  beof  are  prepured.  Bulh  aubatuni^os  aro  thcD  put  into  a  diidi  vith 
about  50  to  150  cc.  of  lukowarm  water,  and  etiirdd  into  a  thick  pasi 
and  druwu  in  a  clyster-pipe  with  wido  flponin^.  In  many  cases  fVom  : 
lo  50  ^rammea  of  fat  iii:iy  bo  added  to  tho  mixture,  aUo  at  timoa  some: 
•ttartli.  An  hour  boforo  using  thiB  clyBtor,  one  of  pure  water  ehould 
administered,  to  clean  out  tho  intoittincs.  lu  rcrj-  n-arm  weather  then 
18  Homo  troublo  in  obtaining  and  kooping  sweet  tho  pnncrona.  This 
difficulty  may  bo  avoided  by  making  a  glycerin  extract,  which  is  KUi 
to  be  quite  equal  in  digcstivo  power  to  the  fresh  pancrena,  and  will 
remain  good  for  «croral  weokg.  Tho  following  is  the  manner  of  Its 
preparntion:  the  pancreas  of  a  bullock  (which  is  mifflcient  for  throo 
onemata)  is  finely  tboppcd,  and  rubbed  wilh  250  gnmiincs  of  glycerin; 
and  to  each  third  of  tliia,  when  about  to  bo  usod,  oro  added  from  120  to 
150  p^mmcs  of  tincly-dividod  meat.  It  i.4  important  that  this  moa* 
ahould  he  injected  into  the  intoi^tine  as  80on  as  it  is  made;  for  if  it  Is 
allowed  to  Btnndr  the  meat  Bvirol]!t,  and  tho  operation  is  thefcby  rendered 
difficult. 

It  i«  evident  that  tho  central  idea  of  Dr.  IJoubc'fl  mothod  is  simply 
to  offer  to  the  intestine  for  absorption  a  well-formed  peptone.  Dr.  L.  3 
Joynca  {Richmond  and  Loutsmlle  Med.  Joura.,  18C9)  has  found  that  tho 
stomach  of  the  pig  placed  in  water  acidulated  with  hydrochloric  ooid 
wi!!  rapidly  dissolve  not  only  itself,  but  also  small  pieces  of  beef.  Such  a 
]irLipar,ition  might  bo  substituled  for  that  of  Leubtf,  but,  as  its  rciictioa 
would  bo  acid,  it  would  probably  not  agroo  so  well  with  tho  Inteatino. 
Tboaolutiousof  Lcubo  can  veiy  well  bo  substituted  by  prepamtionsmada 
with  comrat'rc'ini  pnuLToatie  uxtrads.  As  milk  and  eggs  noutnin  all  the 
food  neccBsaiy  for  the  sustenance  of  life,  and  are  moro  rapidly  and 
readily  digcalcd  than  is  meat,  all  that  is  necessary  is  to  digest  them 
thoroughly  before  injection.  Half  a  pint  to  a  pint  of  milk  with  tiro 
or  three  eggs  may  bo  oinpioyed  at  eaeh  injoelion.  IVlion  stimulants  aro 
re<iuircd,  half  an  ounce  to  an  ounce  of  brandy  may  be  added  to  each 
injection  :  larger  quantities  of  alcohol  than  those  would  bo  apt  to  Irritato 
th«  inucoud  mombrano.  Tho  alcohol  should  always  bo  addod  after  di- 
goetion  has  taken  place,  and  Just  hafore  admini.>it ration.  A  practical 
dlfflmlty  in  austaining  life  by  rectal  injections  is  tho  frequent  refusal 
of  the  intestine  to  retain  them.  In  order  to  obtain  tho  bcHt  possible 
r0inilt»,  certain  precautions  aro  noecasary.  Tho  colon  and  rectum 
should  always  bo  free  from  fieces  before  the  administrutiun  of  the  injec- 
tion. The  injection  should  bo  given  at  the  tomperBinro  of  the  body, 
thrown  in  very  slowly,  and  as  high  up  into  the  intestine  as  possible. 
The  effort  should  be  to  have  the  fluid  injected  into  tho  colon  rather  thafi 
into  the  rectum.     Unless  a  narcotic  Is  contra-indicated,  from  twenty  bi 
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forty  drops  of  lauduoiira  elioaM  be  added  to  cacli  injocHon.  Toi^-  ranely 
la  it  wiw  to  repcRt  tho  injoctioOB  oflcner  than  iwico  in  Llio  twonty-four 
^lioura;  and  onco  iu  six  houra  ia  the  extreme  limit. 

MET  AI<IX>  -THERAPY. 

In  1849,  Dr.  Burk  disc-overed  that  in  hyslcricnl  anrantbouft  it  va* 
pomiblo,  hy  tlio  applicutioo  of  nictald  to  ilio  eurl>ico  of  tlic  body,  to 
fucftll  fiOD&ibility,  and  in  1851  be  pr«B«ntM  no  inaugural  thesis  upon 
tlie  eubjoct  to  tho  Fnculty  of  Paris.     It  u'as  not,  liowover,  until  1S76 
tbat  ho  Boccoedod  m  «ttra«ling  tho  g«nonil  jiruriMsiODal  altvutioii  of 
Pranoo  lo  the  inatior.     In  that  year,  in  anftwor  to  his  impoi'tunitics, 
llie  SocielS  do  Biologic  of  Pnris  appointed  n  commiaeion  to  oxamino 
into  tho  ni'i-uracy  of  hta  alleged  faots.     Tho  ruporl  of  tLis  i>oniiui)iiu<.u 
(tnrix,    1879}  conlirnied   tho  stBtemeDts  of  Dr.  Biirk,  and  also  ex- 
ti  ndcd  i>ur  knowledge  of  the  tnibjcct,     it  was  found  that  dilTcitJiit  isdi- 
viduaU  faaro  dilfciMnt  relations  with  motallio  aubutancoo,  some  cas«a 
boing  afToctod  by  line,  otbora  by  iron,  otbcn  by  gold,  copper,  etc.     In 
exceptional  inatancos  tho  bj-stcrical  i>cn*OQ  ha«  rehiiiona  with  two  or 
evoD  more  met&U.     When  a  small  disk  of  the  appropriate  metal  is  bound 
OTor  tho  aniwtbotio  Burfiioo  of  an  h^iiterical  subject,  after  fVont  tun  to 
twenty  minutes  a  sensation  of  warmth  is  developed  beneath  the  disk, 
and  a  disiiuct  reddish  color  appears,     At  this  time  the  prick  ofa  neodk 
is  dtstinctly  folt,  ovea  painfully  so,  not  only  at  tho  spot  OTur  which  the 
plate  hoA  been  applied,  but  alw  in  a  more  or  leas  extended  xone  around 
it.     In  some  cai^ee  tho  sensibility  returns  only  in  tho  imrncdiato  vicinity 
of  tho  application;  in  others  tho  whulo  arm  or,  muro  mrcly,  the  whulo 
pido  of  the  body  becomca  BenfitiTO.     With  tho  return  of  sonsitivtiDOM 
tboro  ia  a  dii^apjKAraiico  of  the  iAebioinia,  and  if  motor  palsy  boa  ex- 
isted there  is  also  an  tncreiute  of  the  motor  pou'er  qh  mcn-Minxl  by  tho 
dyaanionictcr.     in  most  f.'U.-H!8  of  hysterical  amostbusiu  tboro  is  a  distinct 
COldooaa  of  the  eui-fuoo,  or,  indeed,  of  tbo  whole  arm,  attd  with  the  di«»- 
appcarnnce  of  the  paloy  of  wnsation  and  of  motion  ihcrc  is  an  inereaxe 
in  tho  Lompuniture.     TIiud,  in  a  fiisu  of  right-sidud  hy>ilunoal  amesllicsia 
And  amyoetbenia  tho  thermomctor  hold  in  tlie  right  hand  stood  at  36* 
0.,  in  Iho  Ion  at  31.5"  U.  (Br.  Dmnootpallicr.  La  Mtlalloecopie^  Paris, 
18S0),  but  after  the  iipplicntlon  of  Ilio  mutal  tlio  lompcmlure  of  the 
left  hand  was  higher  than  ihnt  of  tho  right.     In  many  instances  not 
only  Is  the  itvnsibility  of  the  skin  rustorod,  but  at  the  siuno  time  the 
epecial  senses  gradually  bocomo  nearly  normal ;  although  in  other  cases  it 
is  nceewary,  in  order  to  afTcct  the  special  senaoa,  that  tbo  mclnliic  plates 
should  bo  in  tho  neighborhood  of  the  orbit  or  in  tho  temporal  region. 
'\Vbon  achromatopsia  is  rclioved,  hluo  is  usually  tbo  firat  oolor  to  return, 
or,  more  mrcly,  ro<I.    Some  minnteA  after  this,  yollow  is  percoired,  then 
groea,  and  at  liwt  violet  (Dr.  Aigro,  La  Jfelailosropif,  Paris,  1879,  p.  23). 
As  seems  to  have  bc«n  first  discovered  by  M.  Golle,  at  tbo  time  of  tbe 
dianppcarunce  of  tbe  anesthesia  under  llio  influcnco  of  tho  metal  lb« 
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loss  of  soDBcbUily  uppoars  in  a  conrcHpondinir  pofution  upon  the  unpanh- 
lyxed  8ido,  and  is  nccoiupauicd  by  a  full  of  th«  local  tompoi'aturo.  Id 
a  fttw  cnscs  Hovcru  puius  biiro  dovoloped  during  the  application  of  the 
m«tala.  According  to  tlio  oxpcritiQCc  of  Cbo  l-Vuacb  conimiadion,  wbich 
RCtinis  1o  bo  idcutiCAl  witli  thnt  of  mibsoquunt  ob^orvura,  tho  offoct  of 
tho  applicuLion  m  usually  in  byiitoria  at  first  tempointry,  aod  taatfl  from 
a  Tew  minutos  to  eonie  hours, 

Dr.  Burlc,  m  his  communication  to  tho  Societe  do  Biologic,  stated  that 
if  the  metal  wbich  bad  boan  found  t«mpor»rily  to  affect  HoniUttion  in  a 
person  Buffuriug  from  liy^^terical  aiiioslbcsia  wore  givon  to  oucli  patliJDt 
in  conliauout)  doses,  all  vymptoniK  of  bystoria  would,  after  a  tirao,  per- 
manontly  diauppcnr.  Tho  commiasion  confirmed,  in  a  mcMure,  thii 
HtatcRiCDt :  in  sundry  cnsos  tlioy  found  under  aucti  admin ietratioti  that 
monstruutioD  bcciimo  regular,  digestion  improrcd,  and  tho  miiHCular 
forcaandBOnsibility  returned.  Tiioy  iUrlhcr,  however,  niadu  thoostraor- 
dinary  diiicovery  thai  if  a  ptoco  of  tho  mutal  were  bound  down  on  tho 
aklu  of  the  peitton  who  had  recovered,  a  return  both  of  nnieHthaHia  and 
of  motor  palsy  took  place  in  ii-om  twenty  to  forty  minutoai, 

It  having  been  suggostod  that  tho  metal  upon  the  ekin  acts  by  in 
duoUoD  of  the  foeble  galvanic  currents,  the  French  commiasion  fonnd 
that  tlie  application  of  most  metals  to  tho  surface  of  the  human  body 
gives  rise  to  an  electric  cun'ont  euificiontly  powcrflil  to  bo  moaMured, 
that  these  currents  vary  in  power  with  different  metals,  and  that  eloo- 
trical  curronls  of  power  equal  to  thnl  of  those  produced  by  the  appro- 
pnalo  mcluls  applied  to  tho  antesthetic-  Hurlaco  brought  about  a  return 
of  Bensibihty.  The  obsurvationd  of  M.  huys  ebowed  llint  tho  applica 
lion  of  tho  appropriate  mctohj  wa*  also  ablo  to  reduce  by&KTical  bj-per 
i»thcsia  to  tho  normal. 

That  the  pbonomcnn  of  the  so^alled  mutallo-tbcmpy,  as  I  have 
nummarized  them,  may  frequently  bo  obtained,  in  nioro  or  lean  com- 
pletcnc9<i,  is  shown  by  the  eonfimiation  of  tho  report  of  the  French 
commifiitiou  not  only  by  a  number  of  Fi-euuh  obsurvors,  but  also  in 
F.ngland  by  Dr.  A.  Ilughon  Ik-nnott  (lirain,  vol.  i.  part  3;  I}rit.  Med. 
•/bum.,  Nov.  25,  1378),  iu  Italy  by  BuecoU  and  Segiilli  {Loud.  Med. 
Ite^ord,  vol.  ix.),  and  in  Germany  by  Dr.  F.  Gratz  (It^id.')  and  various 
other  obsorvcrs.  It  is,  however,  certain  that,  at  lonst  in  this  country, 
thoy  arc  exceptional.  In  an  einhorato  sorica  of  obsorvalioiis  made  in 
tho  wards  of  the  Philadelphia  Hospital  by  my  colleague  Dr.  C.  K,  Mills, 
tlio  transfer  of  eonsibilily  was  obtjiinod  in  only  a  vory  few  ciutc* ;  while 
Dr.  S.  Weir  Mitchell  affirms,  as  the  result  of  his  grwut  oxptfriunoo,  that 
neither  ho  nor  any  of  liis  aeisistanta  hnvo  ever  been  ablo  to  bring  about 
amoslboBJa  of  tho  soimd  sido,  although  thoy  haro  yer>'  frequently  ob- 
tained temporary  returns  of  acnaibilily  by  tho  application  of  varioiw 
Kubstanc«H,  eepecially  by  mustard  plaster)!,  and  even  more  pronouncedly 
by  fboezing  the  skin  with  rhigolono.  It  was  at  first  boliovod  thnt  the 
prodaetioQ  of  eensibility  by  aistbesiogenetic  agents  is  proof  of  the 
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bygtorical  nature  of  an  antcsthe&ut ;  but  in  llio  ooarae  of  liEn  oarl^ 
obitorviiLioiis  u|)(>n  Lho  Bul>j«ct,  M.  Clutrcot  found  that  oron  in  organic 
homianwathcfiia  tho  application  of  the  pluloa  of  mt'tal  naa  followed  io 
twenty  or  thirty  miiiulvs  l>y  ft  i-otum  of  tlio  normal  sensibility  and  of 
llio  Bpocial  senses.  'Ihesa  obfiurvatiouu  hnvo  b«on  confirmed  by  soveral 
French  obBervera. 

Il  is  also  assorted  thu.L  if  potrcrTul  muguuUj  hu  uaud  iiutoad  of  ni«tal 
plikt«6,  in  oosoa  of  li>'Btcrical  or  orj^anic  bcmianicBthoaia  with  contrte- 
lures  and  motor  paUy,  thoro  will  bo  rcliof  not  only  of  iho  pnnilyiiie*  of 
Beniibility,  but  also  of  the  dutturbancea  of  motility.  Tbiu,  M.  Luboul- 
bioe  r«port«  a  case  {Qazette  des  MdpUaux)  of  «  man,  sixty-eevon  years 
of  ftgo,  eufFmng  from  organic  Icfl  homt]>lcgiti  and  comploto  homi&nios- 
thcdta,  in  whom  tho  appligation  of  a  strong  mngnct  wiu  followed  by 
tho  reappearance,  fii-at  in  lho  arm  aud  aAorwurdit  in  lho  log,  of  ibe 
normal  eonsibility,  and  by  morkod  incroaflo  of  the  motor  power  in  tho 
hand  as  tc6tod  by  the  dj-nainometcr.  It  is,  however,  to  bo  noted  that, 
eo  far  as  my  oxumiuntlomt  of  tbo  records  go,  there  lian  not  m  yet  been 
roport«d  a  cat<«  of  organic  homianicsthesia  in  which  any  ti-ansfor  of 
MUMthMiA  boa  been  noted. 

Tho  explanation  of  the  fiieta  of  motallo-therepy  is  a  matter  of  diflS- 
ciilty,  and  no  theory  has  as  yet  been  oiTerod  which  is  satisfactory. 
That  the  phooomoaa  are  not  tho  rcoult  of  the  action  of  a  fooble  oloi>- 
brie  current  upon  tho  poriphoral  nerves  seems  to  be  shown  by  tbeir 
having  been  produced  by  iiiuUlIb,  uituli  au  platinum,  whieh  are  practi- 
cally non-ox idizablo,  and  by  abeiolutely  inert  substances,  such  as  daks 
of  wood,  and  oven,  as  in  the  caao  reported  by  Bennett  (loc.  aV.),  by  tho 
application  of  a  handkerchief.  The  theory  adopted  by  most  £n^lish 
writers,  that  they  ore  tho  result  of  expectant  nttontion, — i.e.,  that  thoy 
are  tbo  rc«ult  of  the  pationt'ii  believing  that  tho  phonomoua  ore  aWut 
to  happen, — is  assorted  to  be  disproved  by  tho  fhot  that  in  many  coses 
the  patient  did  not  know  what  was  to  happen.  The  socallftd  molecu- 
lar theory,  which  teaches  ihat  there  is  some  mjiiterioua  moliicnlar  in- 
fluonce  produced  by  the  applied  plate  on  the  peripheral  nerv&tiUimenia, 
amoiutta  to  nothing  more  than  words. 
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EXHAUSTION    AND    NBTJRASTHBNTO    CONDITIONS. 

3^EPRES8ios  19  a  coitdiLion  of  tompomrily  lowered  vital  activilj 
produced  by  tliv  ]>roaoacc  of  sumo  poison  in  tJio  B^-stem.  Exhaustion 
is  a  condition  of  ubeoluto  lack  of  power  in  ■which  ihs  fVinctJonal  ac- 
tivity is  repressed  not  by  a  depressing  Bubstnnco,  but  by  tlio  infibilily 
of  Lho  alTcclud  part.  In  pi-uclicc  it  in  essentia.!  to  dislinguiiih  bctwooQ 
those  two  Btftlw.  The  one  requires  ti-oatinent  by  stimulants,  \rhilo  Ibft] 
other  is  oftnn,  alll)oiig)i  t*.'m|ior!irily  Toliovcd,  pormanontiy  nggrav-alod 
by  the  una  of  »liuniianis.  Exhaustion,  enpeeially  of  tho  nonoua  nyii- 
tom,  ia  IVeqiiontly  epokcn  of  us  a  diacose,  under  the  name  of  tteura 
thstiiiL.  It  ia  not  a  dittcitee,  howovor,  but  a  condition,  which  m&y  bo  tbo 
result  of  ovoiNtrain  or  overwork  or  of  fionio  chronic  diftaifte.  It  is 
MAoutial  that  in  ovory  ca«o  of  alleged  Lourastheiiia  verj'  carofid  ox- 
aminalion  should  be  made  to  detect  lho  prenonce  of  or^iiiic  kiditcy^diii* 
case,  cLrouic  diurrhoca,  or  other  i>osail>l«  cau»o  of  the  exhaustion.  The 
amount  of  work  liQCvunsiTy  to  produce  ncurnKlhi.'ni<;  L>xlinui<tiOD  is  clo- 
pcndont  upon  the  original  amount  of  power  in  the  or^nism.  In 
persons  bom  of  ticurolio  fuubic  porunlngo  or  of  pai-L-uts  exhausted  by 
overstrain,  tho  working  ]}O^Y0^  may  bo  very  slight.  ExhauBliou  may 
bo  local  or  it  may  bo  general.  Thi.s  applies  to  the  nervous  syytem  aa 
well  as  to  the  oilier  apparatus  of  the  body.  A  local  nervous  exliaustion 
tenda  totvnrcU  dovoloping  into  a  genoral  condition.  Thus,  a  writor'fl 
pal«y  may  bo  the  first  symptom  of  a  general  break-down,  Sperma- 
torrhcea,  at  finit  due  purely  to  local  cxhiiusliun  of  the  implicated 
nerve-con  Ires,  if  unchecked  veiy  generally  devtilops  inlo  general  neu- 
raiithcnia.  The  came  ia  true  of  ccrvhral  exlinuslion  following  excessive 
mentAl  work.  The  exhaustion  is  to  be  relieved  only  by  rocuporation, 
and  recuperation  is  to  be  obtained  only  by  rest  and  the  assimiLition  of 
food.  The  nature  of  the  rest  depends  upon  the  chflmclcr  of  the  tx- 
haustion.  In  cases  of  pure  cerchnU  exhaustion  with  the  bodily  powers 
untouched  and  flio  physical  powers  not  much  implicated,  fVocdom  fVom 
oare  and  from  all  mental  work,  conjoinod  with  life  in  tho  open  air,  U 
the  essential  of  mre.  It  mii.«t  be  remembered  that  aight^fiocing  is  ait 
exhausting  to  the  braiu  as  is  the  hardest  study,  and  that  in  cxiTcmo 
cases  O7on  tho  seeing  of  friends  may  overtax  tho  bniin  so  that  ixulalion 
may  bo  essential.  Such  isolation  insy  bo  obtsioed,  if  tho  bodily  powers 
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mnuiia  good,  by  trovol  Id  Uie  wilderness,  or  on  tbo  ocean,  or  in  other 
podtions  whero  iniercourso  iviih  the  world  is  impouiblo.  In  cases  of 
extivmo  nounutliciiiu  or  norvuus  cxhuuetioo  tho  sooiIIihI  r«6t-cura  in  a 
tnotbod  of  tTCittmcnt  of  gmaA  taIuo.  It  is  easontial  for  its  Buooeesfu] 
omploytnont  Umt  it  bo  modified  to  Hint  tho  ncods  of  the  individunl  caw : 
if  amployvd  as  «  set  mould  into  vrhidi  every  caao  i»  to  bo  forced,  it  will 
frequently  do  barm.  OIIoq  tJio  beat  i-eiiults  are  acbievod  by  awociating 
oerUin  f«aturoA  of  tho  rwt-curo  with  out-door  oxorci»o,  such  as  wallcing 
or  carriAj^e-riditig. 

Tho  priaciploA  of  tho  roitt-oare  are  nbmluto  i-cst,  forced  feeding,  and 
passive  exorcise  Absolute  roat  ia  oAeQ  prcttcribod  l>y  tho  ph}-siciitn 
without  being  sufficiently  definite  and  in^islod  upon.  When  it  is  de- 
aired  to  npply  it  most  strictly,  it  ftboald  bo  clearly  explnined  thnt  the 
patient  i»  uot  to  be  allowed  to  pit  out  of  bod  evcu  to  pass  urino  or 
fttOM,  nor  to  food  Limsolf  or  herself,  nor  perform  any  act  of  the  toilet 
wbataocvor.  The  rest  nUa  must  bo  for  tho  mind  its  well  ns  for  tho 
bodj,  and  it  U  eHMiilial  tliat  the  patient  be  iiioULlcd.  In  obstinate, 
aevore  cases  of  neuroatbonin  complete  and  absolute  isolation  ia  a  si'iw 
fU(f  KM,  and  Mpooially  whoo  there  is  a  decidedly  hystoncal  olemont  ia 
It  neoesB&ry  to  nparalo  tbo  patient  euliruly  frum  b<.-r  friends.  Under 
tbeae  oiroutoataDoes  there  must  be  &  woIl-tminDd  niirso  who  is  ponton* 
ally  agrvoablo  to  tho  patient.  The  ooaSnomcat  would  be  voiy  irksome 
to  any  except  the  most  oxhauetod  pnticnt  were  it  not  for  tho  daily  Ti«it 
of  those  engaged  in  the  troAtmont.  To  provide  further  against  eanui,  the 
Dime  ^ould  bo  a  good  ro-ndor,  so  Ibnt  uLdcr  the  dofinEte  instructions  of 
tho  phynician  she  citn  occupy  a  certain  porlion  of  the  time  in  reading  to 
the  pntiont. 

In  order  10  uuiintaiu  tbo  ninctionsof  tho  skin,  tho  patient  sliould  bo 
well  sponged  with  hot  water  in  bod  every  morning  aflcr  broakfosL  A 
itroog  solution  of  salt,  or,  bettor,  scn-brinv,  is  to  bo  preferred  to  umpto 
kVmter,  and  frequently'  it  inny  bo  fullovvod  by  tbo  use  of  alooboL  In 
feeble  cases  the  alcohol  msy  be  employed  alono.  I  have  seen 
very  good  efTocts  from  momonUirily  rubbing  oocb  portion  of  the  akin 
with  ice  jitet  after  bathing.  When  rubbing  with  ico  is  practised,  the 
bath  Hhould  be  hot. 

In  giving  tbo  halli  the  patient  should  bo  strippod,  and  lie  bctwcvo 
blankets,  »o  that  exposure  of  the  whole  body  is  avoided  while  each  part 
is  thoroughly  washed,  Ko  exertion  on  tho  part  of  the  patiittit  sbonld  be 
allowed.     Womon  should  not  bo  pennittod  to  arrange  Iboir  own  boir. 

Tho  question  of  feeding  is  one  of  great  importance,  and  roquiroa  tho 
atmoiii  oara  and  attention  tVom  lbt>  pbj'sician.  Tito  end  to  bo  attainod 
Is  to  feed  tbo  patient  as  mnch  as  can  be  digentod,  but  not  to  ovorfood 
and  derange  tho  digestion.  Food  should  he  given  at  inten'alaof  two  or 
three  hours,  and  must  be  both  light  and  nutritious.  It  should,  at  least 
at  flret,  consist  largely  of  milk,  except  in  lho«a  rare  cases  in  which  that 
fluid  doea  really  diiuigree  with  tho  siomoth  and  is  not  merely  thought 
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to  do  SO.  The  milk  tshouli  bo  sldmincd  orgiveo  inUie  formof  kouniiaa. 
Boef  juicu  and  otbor  coaccntratod  meat  ossonccs  are  Taluablo  as  stiiDU- 
lants,  nnd  may  bo  used  especinlly  as  the  baaia  ofsoiipii.  Various  farino- 
cDoutj  ai'ticlcs  of  food  lany  bo  nddod  to  ttom :  if  an  <^  ho  brokoii  iuto 
tbe  concentrated  bouillon  or  boof  essence  just  as  it  ceases  boiling,  a  nu- 
tritious and  to  many  piorsoiis  palatablu  didh  is  obtaiuud.  Wboii  consti- 
putioti  «xist8,  ontnicttl  porridgo,  Grahnin  broad,  and  tTQeh  or  driod  IVuits 
may  bo  allowad  if  roadily  digasted  by  the  patiuot.  lo  order  to  giva 
an  idea  of  a  general  plan  of  tbo  dietary,  the  following  schedule  of  the 
daUy  Efo  is  given.  It  inu^t  bo  altorod  ttam  day  to  day,  so  lU  not  to 
weaiy  the  patieut  by  itc  moiiatoiiy.  Such  a  scbudulc  should  always  be 
put  in  the  bands  of  the  nurae,  who  should  be  req^iiirod  to  follow  it 
strictly.  Success  will  iu  a  groat  meu^uru  depend  upon  Iho  practical 
skill  and  tact  of  the  pbysicinn  in  his  adaptation  of  the  diet  to  tho  indU 
viduni  raquircments  of  tho  case: 

8  A-K.  ItoUs  or  loost ;  cocoa  or  wuak  cofTcc,  or  roastod  wheat  coffee ; 
bocfatcak,  tcndorloin,  or  mutton-chop. 

9  A.u.  Bathing. 

11  AJi.  Oatroea!  porridgo,  with  milk,  or  else  a  pint  of  koiuniss. 

12  M.  Massngo. 
2  t.n.  JJiaucr:  bouilloo  with  or  without  egg;  boofstoak,  lico,  roast 

white  potatoes;  dosaort  of  bread-pudding,  blauc-mango,  or  similar  fari- 
naceous articloi*  of  diet. 

4  P.M.  Electricity. 

5  r.u.  Milk  toaat. 

9  P.M.  Half  a  pint  of  ikimmfld  milk  or  koumiss. 
In  many  cases  the  patiiint  at  trat  can  take  very  littio  food,  and  it  it 

iVoqucntly  best  to  begin  the  trontmout  with  uii  entirely  liquid  diot, 
giving  mtlk  ovcry  two  hours,  or  somo  nutritious  t^oiip,  with  milk  or 
plain  farinaceous  food,  and  only  atlcr  a  timo  gradually  accii^tomini; 
tho  patient  to  solid  food.  Not  rarely  a  prolongud  trcutment  by  the 
BO-callod  milk  diet  is  of  avail.  Tho  rostrcuro  is,  indeed,  largoly  based 
upon  a  careful  rcgutatioD  of  tho  food. 

Paaslve  excrciao  is  to  bo  obtoinod  by  tho  uso  of  electricity  and  moa- 
sngc,  the  objuct  being  to  got  the  efTocts  of  exorcise  upon  the  nutrition 
and  circulation  without  tho  expcndituro  of  tho  patient's  ni;r\-o-rorco. 
By  tho  uso  of  oioctricity  muscular  contractions  are  secured  that  simu- 
late those  which  are  voluntary,  and  more  or  loss  thoroughly  replace 
ibem. 

Tho  faradio  current  is  alone  used.  It  is  applied  in  two  ways :  first, 
to  the  individual  muscles;  second,  to  tho  whole  body.  'Jho  ae'iinces 
sliould  bo  daily,  thu  opcratur  K'ginning  at  the  band  or  tbo  foot,  and 
systematically  famdizing  each  miisclo  of  tho  extremities  anil  the  tmnk, 

Tbo  slowly-interrupted  curr«Dt  ia  generally  preferable,  but  advan- 
tage is  Bomctimos  gained  by  varying  tho  rapidity  of  the  in tflrruptions. 
The  general  rule  ut  to  select  that  current  which  produces  most  muscular 
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r  eon  traction  with  thv  lenst  pain.     Thii  polua  slioutd  bo  applied  sucoes- 

^rely  to  tho  motoi-  points  of  tlio  musclos,  bo  aa  to  contract  «*cb  firmly 
end  thoroughly.  This  process  should  occupy  irota  thirty  to  forty  min- 
ut6e.  The  electrodes  aw  then  to  l>o  ruplacod  by  largu  apongM  w«ll 
dftinpoucd  with  salt  water:  ono  of  thoso  should  ba  put  ut  tbo  napa  of 

'  tbo  nock,  and  the  others  &gaiti»t  the  soles  of  tha  foot,  and  a  rapidly* 
fntorfiipted  curront,  as  strong  as  the  patient  can  boar,  gliould  bo  sent 
through  the  body  for  twenty 'minutoH  or  half  nn  hour.  It  iii  unncce«> 
aary  for  the  physician  to  rumain  during  Uiio  timo.  la  »om«  oaaoa  the 
oloctrical  prognuume  may  be  varied  so  as  to  get  a  local  stimulant  aotion 
fh>ni  thegonerol  current.    Thus,  when  digestion  is  enfeebled  and  tha 

.bowels  are  coetive,  for  a  portion  of  the  time  one  of  the  Bpoogoa  may 
ploeed  upon  the  epigastric  region.     In  womoQ,  when  thero  is  great 
abdtuninal  and  pelric  relaxation,  one  pole  may  be  placed  high  up  in  tha 

j  vagina.     I  hnvo  seen  old*«landing  pmlnpsuB  cured  in  ihia  way. 

The  priticiplo  of  i-cst-cure  for  tho  relief  of  ojcluiu&tion  has  a  Toiy 
wide  application.  Thu-i,  In  the  treatment  of  acute  disoasca,  aiiob  aa 
typhoid  fevor,  in  which  death  rcsulttt  tVom  exhaustion,  it  is  of  tho  Qt- 
moat  tiuportuncc  that  absolute  ksX  be  prescribed  vory  early.  Bufoni 
the  diagno6is  cau  be  certainly  eatablishud,  and  when  there  is  merely  & 
BOSpicioQ  of  tj'phoid  fevor  dei'oloping,  Uio  patient  ehould  bo  put  to  bod, 
and  should  not  be  allowed  to  get  out  fur  any  purpose.     One  great 

kobjoct  of  nursing  is  tbo  saving  of  the  strength  of  tho  patient  and  the 

'piroTontion  of  exhaustion  by  disturbance.  More  uncltMinlinoss,  a  lew 
voice  to  a  deaf  patient,  a  loud,  high-pitched  voice  to  one  whose  heoiv 
iiig  Is  acute,  failure  to  undemUtnd  quickly  the  whims  and  capnciM  of 
a  rich  man  or  woman,  are  tormenting  things,  which  may  lake  away 
tbo  rest  and  oven  do«troy  the  life  of  a  patient.  It  is  almost  equally 
essential  that  all  fuesineiu;  be  avoided.  Tho  nurse  who  is  continually 
asking  the  patient  whether  he  will  have  this  or  that,  or  wants  this  or 
that,  or  is  sbiHing  the  blinds,  or  tising  the  furniture,  or  moving  about 
utmeceasorily,  may  not  only  be  diitagreoable,  but  rniiy  do  groat  harm. 
In  applying  tho  rest-cure  to  the  treatment  of  the  indiridoal  case,  it 
lost  be  remembered  thai  tbo  ^j'atvm  is  ba^cd  upon  certain  principles, 
iDd  Utat  tboM  prinoiplefl  are  frequently,  in  the  individual  case,  beat 
carried  out  by  a  modification  of  the  details  of  the  plan  which  I  oaTe 
givoD.  Not  rar^-ly  advantage  is  obtained  by  daily  sending  tho  patient 
oat  carriago-nding,  or  oven  from  taking  walking  exercise  once  a  day. 
In  other  cases  tho  roat-curo  may  be  very  advantageously  combined 
with  more  protracted  outdoor  life  and  exoreiso,  tho  patient  being 
roquirud  simply  to  pass  twelve,  fourtcoo,  or  mxtoen  hours  out  of  the 
twenty-four  in  bed  and  the  rest  in  the  open  air.  It  is  impOMible, 
within  modoralo  scope,  to  describo  all  tho  modifications  of  the  method 
which  will  occur  to  the  akilAd  physician. 

The  time  of  continuance  of  the  reHt-curo  Tarios  greatiy:  even  in 
extreme  castes  (ho  patient  should  be  allowed  to  sit  up  at  the  end  of 
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fix  or  at  most  «igbt  WMkB,  and  in  many  iiutancos  three  wooUb  of  ae- 
cluaioa  is  all  Uint  is  nbsolutoly  o&bodUaU  Tbo  period  of  conTalcscenoo 
requires  rare.  An  nttcmpt  to  rcluni  mpidly  to  the  porformanoo  of 
houBohold  duties  or  to  the  oriiiruiry  Uboniof  life  will  usually  diutpnto  tho 
acquired  strength,  nod  for  the  gain  to  be  porinAnent  it  is  in  moBt  casoa 
noooMsary  that  the  putiotit  bo  ttent  to  Home  quiet  soa-sboro,  mountain,  or 
country  rc«»or^  in  orJor  by  out-door  lift  and  gradually  incrsaning  exor- 
cise to  harden  into  permanent  form  iba  &os>h  and  etrength  which  have 
bMn  laboriously  gathoro<l. 

TREATMENT   OF    CORPULENCE. 

For  tho  ruducliou  of  excessive  corpulvncti  a  number  of  plans  of 
treatment  have  boon  dovolopod,  nintiy  of  lb«m  kno^vn  by  tb«  nnme 
of  the  inventor  or  of  the  Untt  patient.  Among  tboNe  in  tho  so-called 
Bantingiani,  which  was  originated  by  Ur.  Harvey,  of  Lundon.  for  the 
roliof  of  a  Mr.  Banting.  Tbo  cssoutial  feature  of  Bantin^iam  ia  the 
withdrawal  of  carbobyd rules  fVom  the  food  and  the  living  upon  more 
or  leas  rigidly  nitrogenous  diet.  If  tlio  view  livid  by  eoinu  modem 
physiological  chemists  bo  corroct,  that  nitrogenous  food  is  in  part  so 
eplit  up  in  tbo  sydtem  that  fat  is  formed  IVom  it,  it  is  pliiin  that  ovoo 
by  an  exelueively  iiiti-ogcnoua  dlot  wo  do  not  enlirely  cut  off  tho  Hup- 
ply  of  fat-malcrial ;  yot  experience  nhowH  that  in  the  groat  nifjorily 
of  cascK  under  eucb  rofitrieliou  of  diut  the  fut  does  disappear,  and 
generally  with  groat  rapidity,  Tho  praoticat  question  is,  however, 
whether  tho  dcKirod  ond  is  best  obtained  by  such  rigid  diet;  and 
probably  few  pnictitioncrB  who  have  thoroughly  tried  the  plan  are 
ODlimly  Battsllod  with  it.  It  baa  been  accuftcd  of  producing  Briglit'a 
diMaftc,  and  it  iii  certain  that  the  ozccasiive  uao  of  nitrogenous  food 
does  throw  a  Hirain  upon  the  ronal  organs.  This  danger  is,  however, 
to  my  thinking,  too  remote  to  bo  of  great  practical  importanco,  except 
in  so  fkr  na  it  should  load  tho  pli^'siciao  to  examine  Qccueionally  the 
nrine  of  the  dieted  patient,  and,  if  albumen  ubould  appear,  to  change 
the  ti-vntmciil. 

More  valid  objections  nro  tJie  cliillincsa  and  wt-akncss  from  which 
patients  ofVen  suffer  although  the  albuminous  food  ia  allowed  in  liirgo 
amount,  and  tho  cvor-inoroasing  repugnance  to  nx^atn,  whioh  in  eurao 
co-iOM  boooraoB  almost  unconq^itcrnblc.  This  chillinusa  uud  tbo  longing 
for  hydrocarbons  seem  to  bo  baaed  upon  an  actual  need  of  tho  syaluni 
for  frenh  hydrocarbon,  and  Professor  VoJt  aftlrmft  that  he  has  Been  doge 
fed  upon  an  oxeluaively  albuminous  diet  perinh  of  inanition.  Mony 
over,  in  some  casos  of  BontingiRm  the  Htomui^h  rebels  altogothor  against 
flesh^igcstioti,  and  scvoro  dyspeptic  BympLoms  develop,  whilo,  If  there 
bo  any  tendency  whatever  to  gout,  arthritic  nymptoma  rapidly  become 
severe.     As  an  exclueivo,  flnal  method  Bnntingism  is  not  Ratisfactory. 

A  dietetic  treatment  of  corpulence  which  boa  been  much  practised 
in  Germany  ia  lUot  devised  by  Professor  Ebatein,  and  generally  known 
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M  the  EXateiit  method.  It  is  simply  a  raodificotion  of  the  plan  om* 
ployoil  by  Dr.  Ilnn'oy.  Thtvo  meals  a  day  are  allovciMl,  the  routine 
boiog  as  foUovTfl : 

llitKAKrAST— Two  hundred  and  fifty  graoiniea  of  tea  withont  sagnr 
or  milk  i  fiJiy  grammos  of  white  brood,  with  plouty  of  butter. 

LuKCH. — Fntty  miip,  msdo  fVom  s  maTroW'bone ;  ono  hundred  sDd 
twvQty  to  ono  hundred  and  cigbty  gmmmcs  of  flcsb,  coutaininfr  much 
fftt;  samo  vt^>laltIuB;  8l«wod  fruil  without  feugiir;  Iwo  or  tbroo  gliiesM 
of  wine.    Later  in  tho  aflomoon,  ono  cup  of  tea  without  milk  or  lugsr. 

EvENt.NO. — Ono  cup  of  tea  wilLout  milk  or  BUi^ar,  tbirty  fframmca 
each  of  broad  and  butter,  one  ogg,  or  a  pitMw  of  (at  ham  or  fat  roatt 
meat,  or  chccwi,  and  fhjsh  (Viiit;  no  alcohol. 

Aa  ibe  result  of  living  upon  thiti  diet,  EImIoIq,  who  was  his  own  Snst 
jMitioDt,  loet  ia  the  course  of  the  year  cigbloon  (lorman  poQn<la.  He 
Btalcs  that  tbo  uso  of  tbo  fat  produced  n  scniio  of  satiety,  and  stillod 
tbo  Ihimt  and  carbon-longing  which  nro  oflcu  so  serora  under  Bant- 
ingtero.  The  originality  of  tho  Ebstoin  cure  seems  to  consti^  in  the 
roUof  of  tho  hydrocarbon  nppulito  by  fiit  It  ia  largely  omployod  in 
Gennany,  and  bas  eton  boon  triiod  with  asaortod  good  rowilts  upon 
Animals,  cepocially  apon  the  pug-dogfi  of  tho  German  dowagers.  It  is 
alatod  that  Vogul,  in  Stuttgart,  reduced  a  dog  livo  bundrcd  and  eighty- 
five  grammes  in  a  week  by  administering  weekly  three  pounds  of  oat- 
moal,  and  at  first  one  hundred  grammos  of  fat,  aftcrwarda  incrcosod  to 
one  hundrod  and  thirty  grammes. 

Another  method  of  treatment  of  obe»ity  which  has  gircn  riao  to 
much  discuseioD  originated  with  Pi-ofesaur  Ocrtd,  who  in  1375  wan  in 
a  oonditiOD  of  excesHii'o  corpulence  in  which  great  Hhortness  of  breath, 
marked  fhilure  of  heart-power,  Inability  of  cxorlion,  and  increasing 
dropay  appeared  to  portend  death.  Aflor  failure  of  treatment  by  the 
iftOBt  renowned  physicians  of  Jiunieh,  Professor  Ovrtul  duviscd  tbo 
stMtallQd  "OfrteUgchen-ICiir,"  known  mora  commonly,  porhaps,  as  the 
" 3ek\cmingfT-Kur."  Tbo  cwtenliiil  features  of  this  plan  nro  regulation  of 
tho  diet,  almost  oomplutoabHtcntion  from  water,  and  incruasiiigly  violent 
eaercfse,  cepecinlly  as  obtained  by  eyslcmatic  mountain' climbing. 

Without  dl4cu!»ing  at  pr&iont  the  variouH  plnu-i  fur  tho  treatment 
of  corpulenrc  which  have  been  dcvbcd,  it  la  sufllciont  to  dniw  from 
them  tho  conchinion  tbnt  the  ratiomil  treatment  nf  this  bodily  condition 
eoneiats  in  the  regulation  of  the  diet  and  exercise,  and  that  it  is  possi- 
ble in  moHt  cases  by  such  regulation  to  bring  about  tho  doeiied  nawlt, 
nnlcns  tho  tendency  to  excessive  fat-pmdurtion  ih  an  inherited  ronRlitu. 
Uonol  peculiarity  eo«tr<>nfr  (Jjui  it  can  only  bv  kept  in  check  and  cannot 
bo  entirely  ororcomo, 

Tlie  diet  problem  naturally  divides  itself  into  four  porii  fbr  study: 
6r8t,  the  quantity  of  fooil  to  be  allowed;  second,  the  rcblive  amount 
of  fleah,  slarehy  hydrocarbons,  and  falsi  third,  the  amount  of  water: 
fourth,  tho  amount  of  ateohoL 
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or  thcfto  nnb-problcma  the  last  is  so  ciwily  and  jdftinlj  eolvcd  tluU.  i 
m»y'  b«  Mttlcd  &t  ODce.  Alcohol  is  noror  necessary  to  a  well-fed,  bealtby 
man.  It  Is  s  ptiro  hyditiaii-bon,  cnpnblo  of  saving  fat.  Its  oxcesriv* 
use,  especially  in  the  fomi  of  beer,  is  a  common  cause  of  corpulenoe^ 
and  ibcorcticaliy  it  slioald  bo  denied  entirely  to  oorpalent  patients.  If^ 
hoireTOr,  prerious  fa&biu  baTo  boon  nich  ttutt  it«  use  enitnot  bo  stoppod 
abruptly,  it  should  be  witbdranm  as  rapidly  as  j>o«wiLle.  It  should 
norer  be  taken  in  tbe  form  of  malt  liquors,  but  in  that  of  a  diluted 
spirit  or  of  light  wine.  In  caeca  where  nlrcnuous  exertion  is  to  be 
made,  a  little  sour  wine  added  to  the  small  amount  of  drink  allowed 
tlie  patient  is  oflou  of  sotrioo  in  ailoviitting  thirst  and  in  stimulating 
the  heart. 

The  reflation  of  the  quantity  of  food  is  a  matter  of  tlie  greatest 
importance,  and  should  bo  attended  to  before  anythii)^  else.  In  hie 
Advice  to  Fat  People  (a  little  book  publifthed  anonymouiily  in  England), 
a  captain  of  a  Briliab  re^Imcat  stntos  that  be  bud  for  thirty-eight  years 
eoflbred  fVom  abcflity,  having  been  at  birth  an  ononnoun  freak  of  nuturo, 
clwriy  intended  for  twina.  At  eighteen  ho  weighed  two  hundred  and 
fifty-two  pounds.  Banting  tniigbt  that  quantity  may  be  fairly  left  to 
the  natural  appetite  provided  the  quality  bo  strictly  regarded,  but  ibo 
eaptain  asserts  that  quantity  is  even  more  important  than  qunlily;  and, 
acting  upon  this,  in  ten  monthH  he  reduced  hiH  weight  one  btindrod  and 
seventoon  poundi*  and  his  girth  eighteen  inchen  by  adhering  closely  to 
the  following  dietary ; 

6  A.M.  One  pint  of  black  coffoo  and  one  ounce  of  coarso  brown 
bread  or  biccuit. 

9  A.M.  Four  ounces  of  lean  meat,  three  ounces  of  brawn  broad  or 
biscuit,  and  half  a  pint  of  coJTc«. 

2  P.M.  Six  ounces  of  lean  meat,  throe  oanccs  of  brown  bread  or  bis- 
cuit, six  ounces  of  green  vegetubles,  and  half  a  pint  of  any  fluid  except 
ale,  effervescing  wines,  or  aiiratod  water,  followed  by  half  a  pint  of  coffee. 

6  P.M.  Half  a  pint  of  cotfoo. 

At  supper  two  oudqos  of  brown  broad  or  biscuit,  and  a  couple  of 
glasses  of  shony  or  clarot.    Fruit  ad  libitum,  liquorice  powder  pro  re  nata. 

The  average  amount  of  food  re(]uired  by  the  human  adult  in  gciicr. 
ttlly  Acknowledged  by  competent  nuthoriUcs  to  be  about  as  follows: 


annatlBOu  nutcrlkl*. 
80  dnchiM. 


rnc 
2^  di'aelLiiii. 


02  dtiLchm*. 


The  analysis  of  the  ration  allowed  Mr  Banting,  given  by  Dr.  Carl 
Zahn,  shows  that  ho  took  daily — 


^nniaillHii*  nauHiJ. 

48  dnchms. 


Sdrudinu. 


while  the  Ebstein  ration  eoutains — 


AltamlnrnM  not*  ri>I, 
S6.fr  dxMibllis. 


r>L 

2I.2S  dracbmk 


&.  26  diachmi. 


11.7&dmcliBM. 


On  oxammio::  the  Ebdt«in  rntioo  it  will  bo  n>o&  that  it  Airniahcs  ft 
much  Bjnallor  amount  of  hydrooiirhons  to  the  Byst«m  than  is  roquirod 
for  ita  support,  bo  that  the  Khstoin  molhoi]  i.s  only  a  mitil  Bnntingism 
Id  the  trciilmont  of  tbo  indiviJuiil  caso  of  exciMsivo  corpulence  it  is 
fieacntiat  that  the  physician  etudy  the  individual  patient, — lu9  present, 
past,  likes  and  dislike?,  constitutioitnl  tendoncio»;,  etc, — and  then  proparo 
k  xpocinl  diel-liHl  in  accordance  with  the  rusuUd  of  lbi.<<  study.  (JenemI 
diroctions  in  regard  to  the  amount  of  food  to  be  taken  ore  not  usually 
sufficient  whoD  the  condition  of  coqiulenco  is  pronounced  or  obetinate. 
the  daily  ration  must  1>e  accurately  weighed.  Almost  alnrayx  it  will  be 
found  tliat  ihe  patient  hoA  boon  eating  much  more  than  was  nectMisary. 
Care  should  be  exercised  in  immediately  reducing  the  amount  to  the 
ration  Uid  domi  as  the  aveni^rc  one,  and  as  the  ca#o  pi'Y>greMes  the 
Btandard  ration  can  he  dojiurtod  from  in  tho  direction  of  tncrenso  or 
diminution  according  to  the  indivldiinl  needs.  ItisccrCalu  that  Home 
individuaU  nxiuipo  more  fuod  than  do  oUtcns  for  the  support  of  the 
B}*Bl«ra,  ond  this,  independently  of  nny  fjue«tion  of  hnhits  of  aciivity 
or  of  weight.  The  too  rnpid  reduction  of  the  weight  is  not  to  be 
desired.  The  aim  U  a  modciatc,  steady  reduction.  The  nllowanoo  of 
food  shoukl  be  increnaed  or  diukinitthiMl  According  to  the  rapidity  of  tho 
loas  of  weight,  whieh  should  be  ascertnined  vcoekly  by  careful  weighing 
on  the  rame  scaleii,  tho  patient  being  drasned  in  the  nnme  clothing, 
flho  ration  idiould  appro.K)ii)nte  in  character  that  laid  doavn  hy  KbHtoin 
rather  than  that  of  Harvey.  Thus,  there  ahooU  bo  only  a  moderate  re- 
daction of  the  fats  and  hydracarbons  below  the  normal  amount,  and  only 
a  rooderato  increase  of  the  nitrogenous  food.  When  Ihe  cxcou  of  fat 
In  the  syBtom  ie  not  very  gnat  and  yields  readily,  it  may  not  bo  ncccs- 
■ary  to  weigh  the  food,  and  the  partial  withdrawing  of  bydi-ocarbona 
may  be  suQiciont.  As  n  foundation  upon  which  tho  physician  may 
arrango  his  bill  of  faro,  the  following  table,  originiilly  compiled  by 
Dr.  Zabn,  is  appended.  It  gives  the  approximate  nmount  of  food- 
material  in  rarioua  common  articles  of  diet  in  ports  by  weight. 


r™iL 


WkMr. 


Mmb  «f  iMi  dllf«rent  kiad*  at  (inpU  Mup 

Mmo  of  tan  Tiofa  luups 

IMt*d  t»Mf,  Iflan,  (roa  jouag  li«lfar     .   >  . 
H         >i      f^i        n        u  (I  _        ^ 

ItMf  taini  tteen  *ei  oien.Mlad 

"        "         matM    .   ,   .    . 

RoMt    bmU,   looludinit   bt«f>lMk,    sums 

bifil*,  CU-.  Tvckooed  u  &D  Kvira^    .   .    , 

Vtti,  TMUUd 
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The  qncstioQ  of  tho  w^atcr-allovi'ancc  i&  a  ftcrioua  one.  Tho  cblof 
tiatdship  of  tho  dioling  ie,  to  maay  Amonciins  at  \taiat,  tho  withdrawal 
of  iho  water-supply,  and  the  patients  ooiiliiiiia!lj'  luk  whether  wntor 
malccs  fut.  So  far  as  our  prosont  cbctalcu.!  knon-lodge  goos,  wutor  docs 
not  toako  f^t.  Somo  Gormnn  writers  haro  &s8«rted  that  water,  hy 
otLumtiQ;  an  incnm.<to  nf  tho  blood.volume,  dclnyg  cireiilntion  !n  tho  sm^ 
cnpillarics,  mid  ilicrul>y  facititatoa  the  chiLiigo  of  food-fat  intolKxIy-fkt. 
This  is,  linwovcr,  a  piiro  thoor>%  resting  upon  no  entahlishcd  foundK- 
tiou,  niid  probably  incorrect.  Tiicrc  is,  in  truth,  «o  ButEeicnt  pcicntiSo 
rt>aaoii  for  tho  withdmwnl  of  walor  from  the  dietlist  of  porsions  who 
nro  RufTering  fVom  olicsity,  as  is  well  shown  in  n  crilicftl  review  on  tho 
rolo  of  wiitcr  in  nutrition  by  Cnlljimand  (^Archives  Gen.  de  Med.,  roL 
xvii.,  188G,  711).  Nororthoioes,  einco  the  days  of  Caliuij  Auwhanus 
(De  J\rorfiis  Chronids,  od.  Amsterdam,  1700),  in  nlmot^t  nl!  tlio  plans  of 
reducing  flesh  recomTncndod  by  physiciiitia  or  employed  by  praeticnl 
tniinor«,  abstinence  ftxjm  water  ha«  been  an  important,  feature.  This 
concord  of  pmctice  is  not  to  bo  forgotten,  and  it  is  possible  that  om. 
piricisrn  has  in  Ibis  dirot'lion  outrim  seienoo,  so  tlitit,  whilo  oxiremo 
measQros  »ccm  unnccosnary,  it  is  probably  in  many  cases  essential  to 
modorato  tho  daily  allowance  of  water. 

When  tho  Bympforneof  disturbaaeoof  tho  etrculntionaroTOTy  g^-oat, 
and  Gapoclnlly  when  the  cxcossivo  drinking  of  buor  or  other  liquid  baa 
caosed  a  gnsit  excess  in  the  bulk  of  blood  in  tho  body,  abstention  itoia 
fluids  may  bo  imperativo  in  order  that  tho  volume  of  tho  blood  may  bo 
roducod  ami  tho  strain  upon  theciroulnlion  lessened.  In  Profeseor  Oer- 
Id's  case  the  stiitoof  affiiirs  just  spoken  of  seems  to  have  existed,  and  it 
ia  almost  inovitahlo  that  he  should  magnify  the  importance  of  drj'uoBS. 

*T'eg(tiibl««fietallrBl)r  Amerioui,  laait  aa  tomiloM  aail  gr«n  aora,  »Ta  not  iocliii1«d  io 
Ihli  ■nnJjm. 


TXEATME.VT  OF  CORPOLEKCE. 

Wlit^n  a  goiity  diathciita  exists,  the  witlidrairal  of  nfltor  ia  nttcadod 
with  dftnf^cr,  nu  ovurplai  of  liquid  toiog  iupparontly  ueccssary  to  wash 
ont  from  tho  blooii,  through  tho  emimotories,  tho  arthritic  products. 
Thftt  th»  dnn^p  in  not  a  more  theorelio  one  is  jirovod  hy  tho  Hurt  that 
Dr.  Klrach  (Lond.  Mai.  Rec,  Adgusl  15.  1887)  hnB  reported  cnuoo  in 
whioh  violent  attaclis  of  gout  have  followed  tho  dchydrotincr  troatmont 
of  obeaity.  Ho  has  nlso  soon  oolic  from  gall-stonos  occur  for  tho  first 
time  ftOwr  such  troatmont,  and  ftirthcr  gintes  that  not  rarely  tho  loss  of 
weight  which  ho  bolicvc*  is  produced  by  tho  wilbdrawul  of  water  is 
OACompaniod  by  a  marked  muscuhir  woaknoas. 

Tho  nmouDt  and  form  of  exorciso  to  bo  piiiscribod  in  any  cnsc  of 
obesity  depend  upon  the  |>eculinritie»i  nf  tho  patient  and  hi.i  surround- 
ings.  Certain  gcucnil  principles,  boircvcr,  apply  to  every  case,  aod  if 
tho»  «re  obserroi  tho  dolails  may  varj'  indofinitoly.  Fimt,  tho  oxor- 
cine  inunt  be  regnlnr  and  pcrsUtent ;  nccniid,  it  muat  involve  not  only 
certain  muscles,  but  all  the  muscles  of  the  body ;  third,  it  mu^^t  bo  sat- 
firiont  Id  amount  to  produce  an  cffoct, — it  should  always,  iudcocl,  be 
CBFriod  as  far  an  is  pon^iblo  without  tho  production  of  exhaustion, 
fburth,  it  miut  bo  oufBciontly  active  to  pi-ochtco  awoating,  which,  In 
many  cases,  may  bo  encournged  by  tho  ut^o  of  warm  clothing  during 
oxorciao.  Professional  trainers,  indood,  attach  much  importance  to 
sweating  as  a  moan*  of  reducing  weight.  It  pnibably  acts  not  only 
by  dehydrating  the  body,  hut  also  by  hastening  tho  elimination  of  par. 
IJally  used-up  materials,  and  is  partieulurly  inUicatod  whoa  them  is  auy 
gouty  tendency. 

In  Bclocting  tho  form  of  oxorci«o  care  should  ho  ttilcen  thnt  it  bo  nu 
little  irksome  as  possible  to  tho  patient,  and  if  it  i-an  bo  madu  a  pleas- 
ure much  will  bo  gained.  Profoeaor  Oertol,  in  his  own  case,  practised 
mountain-climbing,  and  ho  attributes  to  it  groat  superiority  over  other 
ftxrma  of  t>xeroise.  There  can  he  no  disputing  the  ofTcctiveness  of 
mountnin-climbing  bb  a  means  of  exercise.  That  it  nccomplishc^,  liow- 
♦rcr,  all  that  Profowor  Oortcl  claim«  for  it  is  exceedingly  improbable. 
Se  aaecrts^as  the  result  of  eTperimonttt,  that  mountain-climbing  cnuBos 
increased  blood-pre«(rar«,  with  vascular  dilatation  and  lowering  of  tho 
arterial  tension.  1  think  that  few  physiologists  will  believe  that  it  is 
I>096iblo  to  have  increased  blood -prossuro  with  increased  roRcular  dilata- 
tion and  lowered  artorial  tension,  tho  dominant  factor  in  iho  production 
of  blood-proaMtiro  being  tho  va-icular  dilatation.  The  sphygmometer 
aia  scarcely  be  considered  an  instrument  of  precision.  Although  moun- 
tain-climbing cannot  bo  lool^cd  upon  at  a  spociSc,  it  is,  when  Buitablo 
opportunities  are  afforded,  a  vorj-  good  form  of  exercise,  because  it 
can  be  so  readily  regulated  and  may  bo  made  to  combine  pleasure 
with  work.  At  first  tho  patient  may  ascend  the  same  slope  day  alter 
day,  each  time  getting  a  little  higher  thnn  the  day  before ;  but  as  the 
cure  progmnses,  different  excursions  should  bo  niado,  to  add  Interest 
to  iabor.    In  America  hij^b  attractive  mountains  are  not  bo  accessible 
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as  in  Kiirope,  ami  other  fonrts  of  exercise  may  well  be  substituted.  A 
foot-cxc'iriao  with  who^c  luixleslroying  tendency  every  iminer  Is  fnmiU 
iar  id  mnoiDg.  Tho  influoaco  which  it  has  upon  honrt  and  lungs  d0C8 
not  dificr  n-om  that  of  mountain-climbing,  and,  if  there  be  any  truth  in 
the  tuuchiiigH  of  Oortol  as  to  tho  vatuo  of  pulmonic  and  cardiac  gym- 
nastics, running  ought  to  be  of  especial  valuc!  when  tho  heart  and  lungs 
nro  giving  cvi<i«,-nQC3  of  being  specially  affccl«d  by  iho  fat-act'UTQulation. 
Boaurowing,  or  oven  cauooiug,  may  servo  tLo  purpow  of  tho  &t  man. 
Wood-Hfiwing  H  largely  employed  in  some  Kuropoan  anti-&t  sanita- 
riums, and  \a  undoubtedly  vJlicient.  ll  c»n  bv  vury  readily  graduated 
by  requii-ing  one  or  two  Bticks  more  to  be  sawn  each  sitccowivo  day. 
Gymnnstic  exercise,  lifting  of  weighUt  with  pulleys,  eto^  mny  be  eDi> 
ployed,  uud  even  horacbaek-riding  may  be  mudo  etitcient.  Profcesor 
Oortol  further  believes  that  mountniu-cUmbing  afTorde  a  method  of 
gymnnstically  training  the  hcnrtnnd  lungs  vhieh  may  be  of  the  greatest 
Bcrvico  ill  the  treatment  of  a  wouk  heart.  It  must,  however,  be  ro- 
momhered  tbat-  tlio  heart  is  in  an  caaentially  different  position  from  tho 
voluntary  muscle.  The  muscle  loses  its  power  through  want  of  exer- 
cise, and  is  brought  back  ttom  its  soft,  flaccid  condition  by  oxorciso. 
Weakness  of  the  heart-muscle,  on  the  other  hand,  is  practically  never 
the  result  of  lac-k  of  exercise  of  the  heart,  but  ia  due  to  the  accumula- 
tion of  fat  about  the  muscular  fibrea,  or  to  degeneration  of  tho  moaclo, 
to  exhaustion  from  overworlc,  or  to  tho  prosonco  of  some  poiaon  in  the 
blood.  If  the  cardiac  weakness  bo  connuetod  with  a  fatty  chaugo  in 
tho  mut»clo  which  ia  the  result  of  general  fatty  infiltration  of  tho  body, 
tbfl  removal  of  itneh  fat-infiltration  will  be  accompanied  by  improvement 
of  tba  muBolo  of  the  he:irt,  which  impnivemBiit  of  tho  beurUmuHcle 
may  probnMy  be  aided  by  cavdino  exertion.  If,  on  tho  othor  hand,  the 
cardiac  weakness  ia  tho  result  of  overstrain  or  of  a  true  fatty  degener- 
ation, t]io  probabilities  are  that  it  will  bo  incroused  rather  than  dimln* 
iwhod  by  cardiac  exertion.  That  thoBO  considerations  are  not  merely 
thi'orotic  is  shown  by  tho  fact  that  Dr.  Rirt>cb  aaHorts  {Land,  Med.  Ii<c., 
August,  1887)  that  in  a  number  of  eases  ho  has  soon  violent  attaoks  of 
aeute  exhaustion  of  tho  heart  with  enomnus  incrosso  of  tho  fVoquoncy 
and  irregutarily  of  the  pulse  and  cardiac  asthma,  and  in  some  instancoii 
even  sudden  death,  result  IVom  mountain-climbing  directed  by  skilftU 
pbysicianfl  in  accordance  with  tho  teaching  of  Professor  Oertel. 

Id  alt  cases  the  exorcise  should  at  first  bo  gentle  and  should  be 
iucre-aHed  very  carefully.  Thus,  mountain-climherB  or  runners  should 
at  first  Stop  every  tew  foot,  to  allow  heart  and  lungs  lo  recover  Ibem- 
selvee.  It  is  sometimes  very  di£B.oult  to  decide  whothur  the  heart  ta  in 
a  condition  of  fatly  degeucrntion  or  simply  in  oiio  of  fatty  overload- 
ing,  and  in  doubtful  cases  tho  utmost  caution  should  bo  exercised  by 
the  practitioner. 

There  are  not  a  few  robust  men  who  have  reached  middle  life  and 
begun  lo  suffer  fi-oui  very  cxcBssivo  corpulcuce,  the  result  of  hubttnai 
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ov«rca.ting  aod  andoroxorciso.  To  eu<:h  persons  I  cnn  fVom  personal 
GXpori«nco  recominond  work  in  the  wililarne-'Ut,  e^pcciiilly  a  tour  in  tliQ 
fiocky  Houotaina  or  in  the  wilds  of  Canada  or  of  Texas.  If  the 
expodition  tro  arranged  to  l)e  out  for  two  or  thi-oe  months,  bo  that  Lliu 
oniy  food  that  can  bo  carriod  ia  flour,  coffee,  and  salt  pork,  and  thehorso- 
bock-riding  or  marching  be  to  the  limit  of  endurunco,  thcro  will  be 
littlo  neod  of  a  scientidoilly  controlled  diet  or  of  an  oxercise-progrnmmo. 
1  havo  found  that  tho  August  sua  of  southwcatvm  Twxas  or  of  New 
Mexico  ia  a  vary  efficient  sweat-producer,  and  even  in  the  cool  atrooa- 
phere  of  the  upper  Rocky  Mountain  regions  a  cure  will  almoist  always 
bo  «ffoct«d.  Tho  daily  labor  of  travelling  in  a  canuu  in  u  wildcrncms 
like  that  of  Maine  or  Canada,  the  long  houra  of  paddling  or  rowing, 
tho  aasiatance  to  tho  giiidoa  io  camp-mnking,  ore  in  many  cnscs  sufil- 
cienl  to  reduce  the  ovemtout  man  to  a  belter  condition  ;  and  if  he  will 
manfully  ehouldor  his  loads  at  portages,  carryint;  packa  of  forty  or 
tifty  pounda  through  swamp  or  forest,  up  hill  and  down  bill,  for  soma 
hours  daily,  be  will  &id  little  need  to  haunt  sanitariuma. 

LITHIASIS. 

Although  tho  gouty  dialhcais  is  one  of  the  most  frequent  of  bodily 
complaints  in  middle-aged  persons  of  the  upper  class,  and  an  enornioua 
amoual  of  study  and  re»carcU  haa  been  devoted  to  tho  doterminatioa 
of  its  dietetic  truatmont,  yot  no  positive  acienlifie  knowledge  cxista 
for  oar  tlieoretic  guidance.  Thia  is  the  fault  of  tho  pathologist  rather 
than  of  tha  thompeutiot.  The  attimate  nature  of  tho  gouty  diathoaia 
remains  aa  much  unknown  as  the  ultiinat«  nature  of  syphitis.  We  are 
thoroforo  forced  to  roly  upon  empirical  clinical  oxpc^rience,  and  even 
this  ta  not  yet  entirely  satisfactory.  Thus,  one  of  the  moat  recent  Kng- 
liab  ftuthoritios,  Dr.  J.  Miluor  FoUiergill,  atatee,  in  spoakiag  of  the  diet  in 
chronic  gout,  "  Fat  is  in  all  forms  douiniblo,  Ofpocially  butter  and  bacon 
fat,"  whiia  the  German  profensor  J.  Bauer,  writing  in  1883,  says,  "In 
the  opinion  of  most  observers,  the  food  of  the  gouty  should  contain  aa 
little  albumen  an  poiuiblc,  in  order  that  the  fewest  products  of  ita 
imporfect  oxidation  should  bo  retained  in  the  Bj*atera,  and  aI»o  littlo 
fat,  since  this  by  fixing  the  oxygon  would  tend  to  hinder  the  oxidation 
of  the  albuminates."  In  the  present  r£sum6  of  the  subject  1  sbnll  avoid 
any  theoretic  discussion  of  tho  nature  or  causes  of  the  gouty  diatbosia, 
ns  well  aa  any  atatemonc  of  the  opinionn  of  nuthorities,  and  shall  simply 
give  my  own  views  as  basod  upou  wido  reading  and  much  expcrioncs 
ia  tho  treatment  of  gouty  patients. 

In  tho  hygionio  treatment  of  gouty  patients  it  ia  eseontinl  that 
exerciso  b«  taken  systematically  and  with  regularity.  If  cirvum* 
etancoa  permit,  prolonged  moderate  exercise  in  the  open  air(BUi'h  aa 
may  be  obtained  by  horse  back -riding,  rowing,  hunting,  etc.,  or  even 
hy  walking)  is  to  bo  preferred.  Gymnastic  or  houM  cxorcieea  may 
very  well  bo  sabitlitutcd  for  this  out-door  work  under  special  circuto* 
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BtaDC«s.  Tlio  form  is  not  a  matter  of  much  importance,  provided  the 
exercise  involvoa  llie  whole  muncular  system.  The  amount  of  exercisw 
mast  bo  graduated  to  the  ocods  of  the  indiridual  coao,  difforont  per- 
sons huvjng  no  more  ibu  snme  menuuru  of  physical  strength  or  the 
same  iie^iJs  for  physical  work  than  linve  difFcront  measures  the  Hnnio 
capucitj.  Tho  endeavor  miust  be  alwa>'a  to  push  tko  csvrciso  ualU 
it  produces  distinct  physical  weannoss,  and  a  bott«r  effect  will  usually 
be  obtained  if  tho  oxertion  be  sufllciontly  riolcnt  to  cau»s  free  sweating. 
For  the  robuHt^  hard  muscular  labor  prolonged  tlirougli  many  hours 
may  bo  ucccasary;  while  in  tho  foobleat  subjects  it  may  be  essoDtial 
to  begin  with  pn«4ivo  exorcise  nsaocial oil  with  tho  least  possiblo  active 
exerciiie  ;  hut  day  by  day  the  ph^nical  uxertioii  can  be  increaaod,  and 
the  results  of  t^y^tccmntio  training  in  anajiuic,  feeble,  gouty  peraous  am 
6omctim<»3  aatooiehing. 

Goiity  puUvnut  may,  for  the  purpoaofl  of  diototio  dlBcuaaion,  be 
BiTanged  in  tiiroe  classes:  first,  those  who  are  robust  and  vigorous; 
Hecond,  those  who  with  a  distinct  feoblenesa  of  conatilution  and  alug'- 
gisbnoss  of  habit  hnvo  a  mnrkod  tendency  to  the  accumulation  of  (at ; 
third,  thoso  whose  nutrition  and  general  vital  farces  arc  liabitually  ou 
a  low  loTci, 

la  robust  Routy  persons  it  is  essential  that  tbo  quantity  of  food  bo 
lessoned:  such  patients  should  bo  taught  to  rise  habitually  from  tbo 
table  with  tho  uppetllo  not  thoroughly  sulisQed.  In  the  Kocond  class 
of  pntiunta  some  control  over  the  iijipctilo  ta  not  rarely  impcmtivo, 
whilo  ia  the  third  class  of  patients  it  is  often  equally  essential  to 
administer  food  boyond  the  cravings  of  tho  stomach.  As  individual 
coses  occur  grading  uU  the  forma  of  the  gouty  diulbusiti  iu&cnsibly  ono 
into  the  other,  the  regulation  of  tho  quantity  as  well  as  of  tho  quality 
of  tbd  food  becomes  a  luattcr  to  be  adjusted  to  the  individual  caso. 
Thoro  aro  certain  urliclos  of  food  which  should  bo  doiiiod  to  aU  gouty 
subjects.  First  uf  tha><6  in  tha  list  I  would  place  cano-sugar.  Tho 
manifedt  clToct  of  ovuriudulgvuce  iu  cano-tsugur  in  tho  lilhicniic  diath- 
esis is  probably  not  dopAQdent  upon  any  influence  which  it  oxci-ts 
on  tho  general  system,  but  upon  tho  case  with  whieh  it  nndergncn 
fermentation  in  tho  alimentary  canal  and  givoa.  rise  to  acid  producta. 
Acid  fruits,  including  tho  tomato  and  American  etrawborrioa,  are  alao 
to  be  aroidod  by  all  gouty  sabjocts,  while  non-neid  fWiits,  if  ripo,  aro 
aUoofit  invariably  of  great  sorvine  and  should  be  taken  freely.  Tho 
harm  dono  by  acid  fVuits  is  largely  due  to  their  irritant  influence  upou 
the  digestive  apparatus;  and  thosuRffostionof  Dr.  FothcrgiU  that  hucU 
ftiiits  can  bo  mado  wholo»omo  by  the  iiddilion  of  an  alkaline  cnrbonalo 
ia  probably  correct.  The  practical  obstaclo  lo  carrying  out  tha  su^os- 
tion  19  the  difliculty  of  accurately  adjusting  tho  amount  of  tho  alkali 
so  flS  to  av'oid  on  the  ono  band  lack  of  neutralization  and  on  ibo  other 
imparting  the  alkaline  taste. 

In  gouty  palieul3  of  the  lir^t  class  tbo  albumiuous  principles  of  tho 
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rood  should  b«  much  dwrawid,  bot  clinical  oxporicnco  provoa  that  tbo 
form  in  which  the  albamon  Is  tukuu  is  not  unimportant.  Bod  inoau 
ore  espocially  to  bo  dcnioil ;  wbito  iiic»t« — cxuopt  pork — aaJ  fish  with 
9ffgt  aDti  nkilk  arc  to  form  the  mitiD  ctuplca  of  aiumal  food.  The 
ebioken  is  much  prororablo  to  th«  turkoy.  Gnmo  it  doniod  by  loost 
anthoritioH.  but  I  bnve  never  seen  aay  hiirm  frotn  ita  use.  The  waota 
tnu»ol«-pro<lucts,  such  as  krcatinin,  xnnthin,  etc.,  hnva  probably  eomo 
eooMCtion  with  tbo  injarious  offocts  produced  by  rod  moats.  If  this 
bo  so,  strong  stock  Roupn,  which  contaiQ  an  abundance  of  thoso  prin- 
cipUfl,  ought  to  bu  injurious;  and  I  hiivo  ccruinly  known  of  violent 
attAcka  of  gout  appnn;ntly  prccipitnted  by  tho  froo  ubo  of  beef  tea, 
boef  OMOOCo,  and  other  similar  stimulant  liquids.  If  soupfl,  theroforo, 
are  employed,  thoy  should  bu  vogctablo  rather  than  stock  soaps. 
Ordinary  carbohydrates  may  be  taken  in  moderation.  Green  veg«ti^ 
blon,  iucJuiiiag  roots,  are  ospocially  Hor\-i(.i''iLb]u. 

The  proper  diototic  treatment  of  antomic  gouty  subjects  distinctly 
inclined  to  corpulence  is  a  matter  of  difficult  dolerminntion.  The  tlrst 
thought  would  load  tho  physician  to  order  a  reduction  in  thu  habitual 
Ingestion  of  albumen ;  but  I  have  certainly  known  V017  good  results 
produc4>d  in  patients  of  this  class  by  losftoning  vory  decidedly  tho 
flarbobydratce  io  the  food.  When  this  is  done,  the  albuminous  inges> 
tioD  muat  be  increased  ralhor  than  decreased,  in  order  to  support  tho 
syst-oio.  In  many  of  thc«o  cases,  however,  it  will  bu  found  that  the 
patient  habitually  takes  an  overplus  of  food,  and  much  good  may  bo 
achieved  by  lessoning  the  quantity:  in  suoh  patients  tho  carbohydrates 
eao  bo  larguly  withdrawn  and  tbo  habitual  ingestion  of  albumen  not 
ioereaaed.  U  is  especially  in  patients  of  this  class  that  the  Bagncity 
of  iho  physician  in  modifying  tho  diet  to  suit  Uio  needs  of  the  indi- 
Tidual  will  meet  with  reward.  My  own  plun  has  been  in  douhttVil 
eases  to  make  tentative  alterations  of  the  diet, — to  re^ulato  the  quan- 
tity of  food,  withdraw  carbohydrates,  and  order  the  albuminous  nour- 
iahment  to  be  taken  chiefly  in  tho  form  of  fiKh,  white  mcatft,  e^ir^,  and 
milk.  If  the  patient  improve,  the  diet  is  evidently  suitiiblu  for  the  in- 
dividual com;  if  there  be  00  improvement,  or  if  tbora  be  aggravation, 
the  diet  can  be  at  once  altered. 

In  aniemie,  impovuriBfaod,  ^tity  subjects  tbo  boet  results  are  not 
rarely  to  be  achieved  by  the  employment  of  generous  diet  combined 
with  tho  modemlc  usu  of  alcoholic  liquors.  In  tclocting  tho  drink, 
malt  liquors  and  acid  wines  are  to  be  avoided.  My  own  expcriencx) 
is  that  diluted  spirits  offer  the  bc«t  form  for  tbo  administration  of 
alcohol. 

Id  any  obstinate  gouty  case  which  fails  to  yield  to  tbo  ordinirry 
ngotation  of  diet  the  so-called  mi7Jt  di^  should  b«  tried.  It  is  not  nt 
prowDtpoesiblo  togiveany  sutScientHciontifiu  reason  for  the  alterations 
which  are  occasionally  produced  in  diseased  human  systems  by  tho  ex- 
clusive milk  diet    Tbo  whole  story  of  changes  wrought  by  thf  mtlk  diet 
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ia  nutrition  we  do  not  knoir.  1 1  cviilently,  howov«r,  bs8  a  pronout)c< 
tDSuenco  upon  primary  digestion  in  thu  intcetinnl  tracts.  It  offorB 
organic  principles  in  so  simple  n  n*rm  aa  to  roduco  to  iho  mlDimuiu 
the  labor  of  digestion,  and  probubly  to  relievo  ji^ftiilly  tho  hepatic  and 
other  siiniliir  glandular  organs  fi-oiu  oxcbm  of  labor.  By  virtao  of 
tliu  Inrgo  quantity  of  water  it  contains  it  enormously  incrouaoa  tlio 
Qow  of  the  arinc  and  probably  of  tlio  eocrotion  of  tbo  ftkin,  and  in 
ftonio  casoa  is  no  doubt  of  grout  aorvlce  in  waehing  out  excromontitioua 
matorinl  from  the  body.  Whatoror  may  be  iho  proper  sciontifio  ex- 
planatioQ  of  the  fact,  it  ia  curLain  lliat  in  some  cases  of  gouty  diathcsia 
•nd  in  TariouB  other  abnonnn)  conditions  of  nutrition  ad  oxcltuiTo 
milk  diet  in  extrutnely  bonelicial.  Thtiit,  in  f^tty  aniemto  Bubjoota  a 
coun^c  of  two  or  tlii'ce  wcok^  of  milk  diut  aomotimes  alters  tho  nutri- 
tion ao  that  afterwards  feeding  and  tonics  produce  effects  which  woro 
previously  not  attainable.  I  hare  always  BUdpeetod  that  in  these 
patients  there  is  an  underl^-ing  gttuty  diatbosis.  I  havo  seen  cases  of 
gouty  diflcntie  of  a  i-hrunlc  and  subacutw  type  in  which  remedial  moaa> 
urcd  had  entirely  failed,  but  which  yielded  easily,  though  slowly,  to 
an  oxclusivo  milk  diet.  Very  fVequentEy  when  it  is  simply  inlcndod 
to  fatten  the  patient,  or  in  tho  combatiug  of  the  gouty  diaihesis,  railk 
ia  L:iTcn  Inr^ly  with  other  food  ;  but  to  gel  the  peculiar  full  effec-ta  of 
a  milk  diet  it  ia  osaontial  that  the  patient  abstain  at  least  for  a  tiino 
iram  nil  other  food.  After  the  ifiritt  two  or  three  woc-ks  Btale  broad 
ratty  bo  allowed,  thea  green  vegetables,  and  alowly  iho  patient  may 
thuH  ho  restored  to  onlinary  diet.  In  sovcro  cases,  howoror,  milk  diet 
may  be  persisted  in  for  weeks,  and  it  is  poaaiblo  fur  the  human  adult 
to  work  luburiuubly  and  livo  excluiiivcly  upon  milk.  lu  urdcr  to  afford 
riufflcient  nitrogenous  nutriment,  jVom  five  to  seven  pints  of  milk  a 
day  must  be  taken.  This  amount  of  milk  contaiua  too  much  fat  for 
tho  noods  of  the  eystom;  it  should  thoroforo  be  skimmed.  Tho  so- 
Cnlled  skimmod  milk  sold  fVom  crcaniorias  is  not,  however.  J^uitnblo, 
because  tho  fat  has  been  too  absolutely  withdrawn  from  it,  and  bocaune 
it  is  usually  not  so  IVosb  as  is  desirable.  Tho  skimming  of  tho  milk 
should  not  be  loo  close.  It  ia  essential  that  tho  milk  bo  taken  at  inter- 
vals of  nnt  longer  than  two  hours,  and  that  it  he  drunk  by  sipping 
rather  than  by  gulping,  so  as  to  avoid  any  danger  ftoni  the  furnuition 
of  bard  clote  in  the  stomach.  When  the  digestion  \»  good  tho  milk 
may  bo  taken  cold.  When  the  digestion  is  very  fcobio  it  should  be 
taken  hut.  But  boiled  luilk  should  not  bo  employed,  a»,  according  to 
tho  expcrimontjt  of  I>rs.  ]^nda!ph  and  Dixon,  it  is  of  more  difficult 
digostion  than  unboiled  milk.  The  general  clinical  cx|)eriunco  shows 
thBt  it  is  more  actiroly  constipating  than  unhoilod  milk.  During  tho 
progress  of  tho  milk  coume  constipation  ia  almost  invariably  present: 
this  must  bo  orcrcomo  by  the  ndministmtion  of  drugs.  In  gouty 
subjects  saline  Inxalitos  are  preferable. 


CHAPTER    III. 

OALOBIO. 

Tbkrb  ar«  two  conUitiouB  of  the  force  oalorio,  spok od  of  oa  disUact 
ftotiticB,  but  which  nro  merely  relativo  torms,  c.<rpre^«iTo  of  tlto  proaonce 
of  an  exoew  or  of  tbe  nbKonod  of  the  aonnal  amount,  or,  more  atriotly 
flpomking,  normnl  lutenaity,  of  th«  forco.  Cold  and  \ieat,  in  coDDOCtion 
with  the  hnman  body,  roBpoctivelj  mcao  &d  iatonsitj  of  caloric  below 
and  aboTo  93i°  F. 

USE  OF  HEAT. 

The  phoaomciui  of  dvntb  (tora  cold  «bovr  that  a  lack  of  caloric  io 
tbs  body  U  no  loss  paralyzant  uf  animal  lunctiona  than  is  an  oxcoaa  of 
tbft  flame  force.  Evidently  tho  orgaoisia  wim  constructed  to  run  upon 
a  certain  plaoo  of  heat,  and  cannob  vary  fVom  tbu  without  serious 
roaulta.  By  numerous  experinionts  upon  animals  I  have  proved  that 
in  a  cool  aiinrtmoQt  death  mpidiy  resolta  after  Bi?«tioD  of  the  spinal 
cord,  fVotn  Jailing  of  the  bodily  temperature,  the  animal  which  in  m 
warm  room  will  live  Indefinitely  dying  rery  shortly  in  a  Uimjierature 
of  forty  degrees.  Tho  canao  of  the  inabiiity  of  tho  animal  Io  rosiw 
external  cold  alter  nection  of  the  cord  is  undoubtedly  vnoo-motor 
paralyHia.  Nontially,  the  temperature  of  tho  inlurior  of  the  body  \b 
maintuned  by  keeping  an  outer  Inyor  of  partially-cooled  tisHue  botwveo 
the  internal  organs  and  Umum  and  tho  onter  air.  When  the  power  of 
contracting  the  superficial  vessels  bas  b«en  lost,  tho  organLsni  can  no 
longer  maintain  this  protecting  layer,  the  flurfltce*tempemtaro  riscci  to 
that  of  tho  interior,  boat  is  rapidly  lost,  and  tbe  whole  body  is  uoifurmly 
ooolod. 

Vaso-motor  paralysis  is  produced  by  tosic  dotws  of  vonouR  romo- 
diea,  and  under  theso  circuntstunccs  arti6ciBl  maintciianco  of  tho  bodily 
tWDperaturo  is  inip«ratiTe,  forming  a  very  important  portion  of  tbo 
tMatment  of  all  sncb  poisoning.  Collapfe  from  any  canao  is  largely 
dependent  upon,  or,  mors  corrootly  e|>eaking,  largely  in,  vntio-nriotor 
palsy;  bonce  in  almost  all  forms  of  coUspae  tbe  use  of  external  heat 
is  of  gi^at  iniportanco. 

Tbe  late  I>r.  Chas.  Hooter  rery  suocosefVilly  applied  this  treatment 
to  that  form  of  collapse  which  follows  injuries  and  surgical  operations 
and  is  known  by  fiurgoons  aa  shock.  The  lack  of  power  of  alcohotio 
Other  ordinary  etimulantd  id  tbts  condition  ts  proverbial.     Tbo 
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piilhologioal  state  is  nndoubtcJlj  vaao-motoT  pnlsy,  the  bodily  tompor*- 
ture  is  mnob  below  nonnal,  and  the  ratiooal  treatmoQt  conaiats  ia  the 
Jifpodurmic  use  of  iitropino  and  dij^italis  and  tlio  oxtcmnl  employmont 
of  ihu  hot  lindt.  I  believe  thnt  this  plan  of  trcatinout  will  tie  found  ta 
ba  a  most  important  addition  to  nurgical  thornpontics.  Id  tlio  first 
daja  of  post-fcBtal  life  the  powor  of  resisting  external  cold  ia  very 
vligbt,  and  in  mauy  eji«os  uf  fitilUliarii  c-Iiildron,  or  of  uliildroQ  wlioso 
TiLal  powers  aro  iiLmo»t  oxtinguishod  nt  E>irth,  lifu  mny  bo  saved  \ij  a 
bigL  cxtuniul  tcmporuture,  the  little  waif  buiu^  kept  in  an  air  of  98° 
P.,  and  also  nwuy  from  tho  inllitonco  of  cold  wslU  and  artielos  which 
would  draw  olT,  na  it  wcro,  the  slouder  Btoru  of  hunt  pi-onded  bjr  nature, 
mdiutiuu  bouig  greatly  afToctod  by  tbo  toiapcrature  of  sui'roundin^ 
objects. 

It  »  hardly  noceaeary  to  direll  in  greater  detail  npoa  the  various 
forms  of  collapse.  Enough  bjis  bwn  eaid  to  illuslnite  the  principle 
that  whr.iif:Vf.r  the  hodilff  taaperature  falls  below  nornud^  pyretic  treatment 
ii  demanded.  Tb&  vigor  of  the  troatmont  should  always  be  in  direct 
proportion  to  tlio  8uddonnc»8  and  extent  of  the  fall  of  lempci'ntui'e. 

In  regard  to  tho  melhodn  of  applying  hcnt,  it  muai,  in  the  first 
place,  he  understood  that  wrapping  in  bUnketa,  etc.,  is  able  only  to 
prerent  cooling  of  the  body;  that  when  tho  animal  tcmporaturo  haa 
already  fallen  it  will  not  suffice  at  qU.  The  sumo  may  be  said  of  oil 
beat«d  to  toniporntnre*  whicli  can  bo  reaiiily  obtained  or  can  bo  con- 
tinitously  borno  by  the  attendance.  Iladiulvd  boat  ia  HOmovrhut  bettor, 
and  often  the  use  of  a  brisk  upon  fire  is  of  sonnce.  Tho  hot  bath  is, 
howovor,  the  only  pjTclie  remedy  that  can  bo  relied  on.  It  should 
aln-aya  be  a  full  butb,  in  as  warm  a  room  i\»  can  bo  procured,  and  abould 
bo  at  a  temperature  of  about  104*  F.  when  tho  patient  is  put  into  it 
The  duration  of  the  bath  must  vary  with  the  cireumsUmeos  of  tho  case. 
It  should  not  be  tuas  than  half  an  hour,  luilosa  tho  ntoLitb-temperuture 
sooner  become  normal.  During  tho  bath  tbo  boat  of  the  water  should 
steadily  be  incroasod  as  fa^t  as  it  can  be  borno  if  the  patient  be  cod* 
sciou9,  or,  if  ho  be  unconecious,  until  a  tonipcraturoof  110°  P.  ioi-ouchod. 

USE  OF  COLD. 

The  practical  study  of  tlio  use  of  cold  as  a  tborapeutic  raeaduro 
naturally  an-angos  iteclf  under  three  diTiaions:  dret,  its  local  use; 
secondly,  ita  very  brief  general  opplieation  a»  a  tonio;  thirdly,  its 
employment  in  pyrexia. 


LOCAL  EMPLOYMENT   OF   COLD. 

When  cold  is  applied  persistently  to  any  part,  it  acta  as  a  direct  and 
rcry  powerful  dopro8«ant,  of  varying  power  according  to  its  intonrnty. 
It  is,  Ihoroforo,  used  locally  to  reduce  infiammadun,  especially  when  tho 
tatter  is  of  an  active  t^-po.    In  t^\a  employment  of  cold,  caro  must  be 
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oxorctpsd  not  to  cany  itA  use  too  fkr,  lest  it  suspeoil  all  nutritive  aotionH 
and  interfere  with  tlioso  proccasoBof  repair  which  almoHt  alwuys  fona 
a  part  of  iaflammotion.  Indeed,  it  is  posAiblo  to  convert  aa  Lnfiammar 
tion  into  ganii^n«  Ity  tho  tno  en«r^tio  employment  of  this  agvocy. 
Locallv,  cold  U  g«ii(.>riilly  applit-d  by  means  of  cold-water  compreaaes, 
in-igatioii  with  cold  water,  nnd  the  application  of  pounded  ic«,  cither 
CQcloeed  in  iadla-rubbv-r  ba^d  or  in  blnddcr^,  or  iu  form  of  the  ice-jwul- 
tic£*  II  'iA  very  doubtful  wliytlior  tbe  us«  of  "froesing  mixturw"  is 
ever  Justifiable  in  intlARimation.  The  elfects  of  the  cold  in  indiiHdual 
casus  »ro  Lo  bo  jtidgod  of  by  tlio  alturattons  iu  tJiO  bcot  and  rudnesd  of 
th«  part  The  local  eniployiaont  of  cold  belongs  for  tlio  most  part 
within  tlio  province  of  the  surgeon,  but  Uio  remedy  is  of  groat  raluo 
in  certain  diseoaes.  In  diphtheria  and  in  ojtginose  iearlatina,  na  orifri- 
luiUy  insiated  upon  by  Dr.  Uinun  Corson,  very  grea.1  benefit  may  be 
obtatDod  by  enveloping  tho  throat  over  the  toQAilo  with  powdered  iee 
enotosod  in  lihiddcrs,  in  pie(H>K  of  pigs'  intestines  such  as  are  used  by 
«au3age-makoi's,  or  in  thin  iudi a- rubber  bags, 

la  using  oold  for  the  puriiueo  of  combating  inflammation,  the  appli- 
cation must  be  kept  up  until  the  deairod  etToct  is  produced.  When 
employed  intermittently,  oold  oven  booomee  a  Btimiiliint,  tho  reaotioD 
which  follows  itfl  first  impression  being  greater  than  its  direct  effeota. 
Hence  tho  oold  douche  has  bvou  u^vd  with  tusaorlcd  advautoge  aa  A 
etiniulus  lo  eluggish  ylceu. 

In  Internal  trunkal  hiflammatious,  such  aspTi/unioni'd  and  p^my, 
the  application  of  cold  wot  comprossoa  oror  the  diaoaaed  organ  has 
b««Tl  employed  exteneivoty  in  Germany.  In  tho  honpitol  at  PragiM 
every  patient  HufToring  (Vom  acute  pulmonic  inflammation  is  said  to  be 
treated  with  oold  compresiieit,  and  Smolor  affirms  that  it  is  very  rare 
that  immediate  relief  is  not  niTonJod.  Niemcyor  states  that  ho  bus 
employed  the  method  in  a  large  number  of  coses  of  pueuiuonia  with 
fiurprisingly  good  ofToct,  tho  pain,  the  dyspnoso,  and  even  the  frequency 
of  the  pulse  being  usually  reduced  in  a  few  hours.  On  the  whole,  the 
o^'idtince  in  fa%'or  of  the  local  use  of  cold  in  pneumonia,  a^  well  aa  iu 
the  croupous  catarrhal  pneumonia  of  children  (Barlol,  Ziomseon),  ia 
M>  Btivng  that  the  repugnance  fell  to  such  meanurcfl  by  the  profcesioD 
in  the  UDited  States  would  scorn  to  bo  the  oflspring  of  unfounded 
prejudices. 

In  jKeningUis  the  great  value  of  the  application  of  ice  to  the  shaven 
acalp  is  undeniable,  and  in  peritonitis  I  have  soen  very  great  relief 
affordi-J  by  tho  use  of  oold,  aa  recommended  by  Abercrombie,  Nio- 
mcyer,  and  others.  As  is  tho  cose  in  pneumonia,  warm  poultices  are 
more  generally  viewod  with  favor  in  peritonitia  by  the  profession  in 
this  country.  I  have  frequently  used  them  with  exoellent  effect,  and 
in  at  least  one  instance  aflcr  iou-ponltir«s  had  been  previously  cm- 
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ployod.  In  tUis  cnso  the  cold  applicntinnn  were  nt  first  very  agroo* 
able  to  tbo  patient,  oa  vuro  tbo  vrnru  pouUicoa  &fl«rwfml&,  and  the 
good  acbiovod  sooraod  to  bo  id  acconl  wilfa  tbo  Hoomitioua  of  tlio 
patient.  It  seems  to  mo  a  ^od  clinical  rulo  to  select  the  ios  or  the 
warm  poultice  acconliug  to  tLc  fuvliujpi  of  the  pativnt.  Early  in  tho 
fttt«cle,  whcD  the  fcv'or  h  high,  tho  ice  will  geaorallji*  be  tho  mOM 
tiaoful. 

Utidcr  the  head  of  Iho  local  action  of  cold  it  is  perhaps  proper  to 
allude  briofly  to  tho  u»o  of  the  cold  douche  &a  a  iiicnna  of  reducing 
splenic  ealargementt.    I  Lavo  had  no  oxporionco  with  tho  mcaaure,  batj 
au  elaborate  oxpvrimontnl  and  clinical  study  has  led  Dr.  Fr.  Moslor  tO| 
the  following  conclusions.     In  the  npleen  immediate  contact  with  cole 
wator  pruducea  a.  vory  purcuptiblo  contraction,  which  is  in  direct  pr 
portion  to  tho  coMnces  of  the  watery  the  application  of  cold  watoi 
to  the  abdomen  influences  similarly  but  losa  efficiently  the  normal' 
sploou ;  the  cold  douche  applied  for  two  or  three  minute!),  and  repeated 
at  longer  or  shorter  intervale,  very  perceptibly  aflTecta  the  ontargod 
aploen  of  intermittent  and  typhoid  foyers,  and  oven  of  Icukajmia.     In  ■ 
chronic  coses  the  application  Hhould  usually  be  made  twice  a  dayJ 
(JVi'chow^s  Archil},  Bd.  Ivii.  p.  1.) 

COLD  AS  A  TONIC  AND  STIMULANT. 

Aimoat  ovcry  one  has  experienced  the  exhilaration  of  tho  reaction 
which,  in  a  healthy  pereon,  follows  the  sudden  dash  of  a  cold  shower- 
hath  or  the  pIuDf^o  into  a  muas  of  cold  wuiur,  Tbo  rusearcbea  of 
Liobermoister,  which  will  be  detailed  boreafter,  prove  that  a  cold 
bath,  when  of  not  too  long-  duration,  actually  increaeeK  the  oxidation 
of  tissue  to  Buch  a  degree  as  to  eluvnto  tho  teniporatiu-o  of  the  body, 
When  cold  bathing  is  employed  as  a  tonic,  tbe  drst  principle  to  bo 
borne  in  mind  in  that  the  bath  ehould  not  be  too  eevoru  or  too  long 
continued,  else  it  becomes  a  direct  deprosaants  debiUtiiling  and  lower- 
ing  tho  tcniperaturo  of  (he  bather.  Wb«a  tbo  subject  baa  suCRcioot 
vital  power  to  react  after  the  bath,  eoa-buthing  is  often  of  very  great 
Borvice,  but  in  debilitated  peivoaa  it  may  produce  a  serious  exhaustion, 
partly  by  tho  fatigue  induced,  and  partly  by  the  excessive  abstraction 
of  heat  from  the  body.  The  cold  bath,  wUon  not  followed  by  a 
healthy  reaction,  is  anything  but  a  tonic. 


COLD   IN   PYREXIA. 

The  use  of  cold  in  fever  is  no  now  thing:  employed  by  Galon,  need 
not  infroqiieutly  during  the  last  century,  first  systematized  and  insi«tod 
upon  by  Currio,  cold  butbbg  in  fever  was  brought  before  tho  werld  ns 
a  really  now-l>om  roeaeuro  by  Brandt  of  Stettin,  and  njcoivod  the  scat 
of  permanont  usofuln**^  from  the  scientiflc  clinical  labors  of  Jfirgenaoc 
at  Kiel. 
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The  conaWcration  of  tho  method  Bftturally  divides  itaolf  into — firee, 
H  study  of  i\»  physiolo^cnl  aviion;  Booontily,  an  invodtigatioD  ni4  to  its 
clinical  valuo ;  aiid  tliirdly,  a  inort)  particular  account  of  ita  ofTcct,  tho 
oues  to  whi(;h  it  ia  beat  adiiptod,  and  tho  method  of  its  applicalioo. 
Moreover,  there  are  two  discinot  forma  of  pjrroxio,  which  may  bo 
teriuod  the  acute  and  the  obrooio,  and  which  are  beat  coDaidored 
sepomtcly. 

AcKTL  PrBExiA. — If  tho  following  propodilioiia  bo  true,  caloric  in  an 
exoasa  acta  aa  adireut  potBOn  to  the  body,  and  the  pbouomena  of  aovoro 
acat«  ferer  are  largely  due  to  the  heat  itself.  Tho  prooA  of  tho 
proposiUona  arc  given  very  brbfly  after  thoin.* 

First.  External  heat  applied  to  tho  body  of  tho  normal  animal,  bo 
as  to  olovaU)  tho  tompornlure,  produces  domiigoniont  of  tho  nervo- 
fbnctionfi,  of  circulation,  etc.,  precisely  simihir  to  those  Keen  in  natural 
fover;  the  ioteosity  of  the  diaturbaaco  beiog  directly  proportionate  to 
the  me  in  tomporaturo. 

Second.  Heat  applied  locally  to  tho  brain  or  to  the  heart  produces 
1q  tbu  fuiictious  of  tbd  orgnn  those  di^turbiiuces  which  are  familiar 
phenomona  of  fever,  tho  intensity  of  the  disturbauco  being  diroctly 
proportionate  to  tho  exoou  of  heat  in  the  orgnn. 

TAird.  Tho  withdrawal  of  Uio  oxceu  of  boat  lu  fevor  is  followed  by 
a  relief  of  the  nervous  and  circulatory  diaturbancos. 

When  a  do^',  cat,  or  rabbit  h  aliut  up  in  a  box  hcatod  cither  by  Ibo 
sun's  rays  or  by  artificial  means,  tho  tcmporatura  of  the  animal  rises, 
and  at  the  same  time  the  pulsft-rate  baoomea  pari  passu  more  rapid,  the 
breathing  grows  more  and  moro  hurriod,  and  (ho  restlcaa,  uneaay  movo- 
xaents  of  the  victim  show  the  general  distreea  it  ia  suffering.  Aa  the 
temperature  incroasea,  the  norvoua  diaturbanco  b'Ocomoa  more  and  more 
apparent;  and  stupor,  coma,  partial  paralysis,  convuUions,  and  finally 
deatli  by  arrest  of  the  roapiration,  occur.  Thusc  phenomena  aometimea 
como  on  gradually,  but  sometimes  are  developed  suddenly.  The  tem- 
{•emture  at  which  death  occurred  in  my  expcnmenls  varied  in  the 
rabbit  ftxim  111*  to  IWJ"  F. ;  in  the  dog  it  was  about  111'  F.  Iii 
man  a  similar  twries  of  plionomona  are  developed  by  exposure  to  ex- 
cessive heat,  although,  owing  to  his  extraordinary  power  of  coolinj; 
bis  body  and  of  protecting  it  ugiiinat  cold,  be  is  able  to  bear  extremes 
of  temperature  fhr  beyond  the  points  which  would  prove  fatal  to  any 
given  speoies  of  animula.  Yet  when  bis  body  is  hctiCcd  the  ro«uUa  aro 
th*  Mme,  as  ia  proved  by  the  terrible  mortality  of  sunstroke. 

To  prove  tho  second  proposition,  I  caused  hot  water  to  Bow  through 
pigs*  bladders  dttod  as  a  sort  of  bonnet  to  the  heads  of  cata  and  rabbits. 
It  is  evident  that  with  small  animals  we  can  iu  lliia  way  beat  the  braiu 
without  heating  materially  tho  remainder  of  the  body.     It  was  found 


*  WbdI  af  ipie*  |in>«B(«  tli«  aUborstkii  «f  till*.    Tb«  an««iiTla««d  r«ad«r  b  r«*pM4- 
Atltr  nCemd  to  Ut«  vahor't  UwUaft  •»  Tl>*nnle  Ttm,  mdI  hia  Todct  L«ct«n  wb  P*Tar. 
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that  coma,  with  »r  without  convuIsionH,  was  iiroducod.  SomoUmes  the 
Btujior  camo  oii  graduiilly,  liubotudo  slowly  (leoiK:amg  luto  coma,  but 
in  other  {qsIahuos  uiicoasciousncoe  was  dovoloped  rct^*  suddonly.  J( 
was  found  that  BCTero  nervous  symptomB  and  doath  wwro  produced 
when  the  bniin  ruachod  the  tompcnituro  which  was  fataJ  to  the  animal 
in  (lie  hot  box.  Without  occupying  mora  e]>ace,  the  conjoint  labora  of 
Dr.  T.  Laudor  IJi-nnlon  and  l>r.  C,  Licbormoistur  havo  proved  thnt  th« 
accolerated  puloe  in  tovor  is  Uirgely  due  to  the  notion  of  the  beat  upon 
the  hoart  and  its  ncrvee:  bo  that  the  Bocoiid  proposition  may  bo  cod- 
aidcrod  dumow)tmtcd. 

Jn  regard  to  the  third  proposition,  I  havo  froqucnlly  tak&n  animala 
out  of  the  liot  box  perfectly  iinconscEoua  and  pluiti^d  thorn  iiito  a 
bucket  of  iiold  wutur,  have  watehod  the  tomperaturo  of  the  water  rise 
wbiLo  that  of  the  animal  fell,  and  tM  the  bodily  heat  camo  towards 
normal  have  seen  the  coma  disnpp<>ar,  bo  XhaX  within  ton  miiiut««  Ifae 
at  fii-st  uhKulutoly  vomatoso  and  dying  r&bbit  would  be  skipping  about 
on  the  gi-oee.  I  have  placed  a  man  whoao  temperature  waa  nearly 
HO"  F.,  who  was  unconsc-ioua,  with  a  feeble  running  puleo  of  IGO  or  170, 
irregular,  jcrlting,  slow  roHpiratioiis,  and  orery  indication  of  immediate 
doath,  in  a  bath  of  60^  F.,  and  within  a  iiiiiiule  and  a  half  have  seoD 
CODHciouenoss  partially  rcetarcd,  and  in  iinotbor  minute  and  n  half  the 
man  trying  to  ;;ot  out  of  the  bath.  What  could  the  hath  do  to  affoct 
the  man  so  profoundly  and  so  quicldy  but  withdraw  the  boat?  That  the 
heat  was  present,  and  that  it  was  withdrawn,  the  thcnnometor  proved. 
If  the  droweiiie»s  had  been  due  to  simple  con^estiou  of  the  bmiii,  very 
cortAinly  would  the  bath,  by  driving  the  blood  from  tho  eurfjico,  have 
incresBod  the  trouble.  It  must  be  borne  in  mind  thai  tlun  eane  in  by 
no  means  unparalleled:  similar  instjincos  of  tho  good  effects  of  the 
sudden  withdrawal  of  heat  in  rhouuntie  hyporp^Toxin  hare  been  ro> 
forded  by  both  Knglisb  and  German  ohBurvtM'si,  and  recunt  Continental 
literature  is  full  of  reports  of  the  relief  of  netrouB  ftymptoms  in  various 
pyrosiaa  by  tho  abstraction  of  hotit. 

Finally,  aa  cxcMaive  heat  is  preheat  in  fever,  as  excessive  heat,  wbon 
proaont,  \»  not  only  able,  but  Ib  furccd,  ho  to  epeak,  by  its  own  nttributos, 
to  produce  dlaturbance  of  the  functions  of  inuervutlon  and  circulalloD, 
and  as  the  withdrawal  of  tho  oxeeaaivo  heat  io  fever  ia  followed  by 
in»t(uitan«0U9  relief  of  the  symptoms  of  disturbed  innervation  and 
oircutatiun,  surely  tho  eonclusion  !»  lof^iraliy  inevitable  that  uxc-ctuiive 
tempomtiiro  ia  the  chief  eauM  of  the  other  ej^iptoms  of  fever,  and 
that  in  acute  pyrexia  ihreatomng  life  the  bent  should  bo  withdrawn  as 
rapidly  aa  posathle  by  meana  of  the  cold  batli. 

Chronic  Pyrexia. — ^Tho  effoets  of  a  long-continued  pjTcxin,  not  siif- 
6cienlly  Intense  to  induce  immediate  serious  aymptoina,  upon  tho 
atruoture  of  the  various  tissues,  have  been  olaboi-atoly  investigated  by 
JjWbwmoiator  {DfutSfha  Arch,  fur  Klin.  Med.,  Bd.  i.),  who  found  thai 
the  livor,  spleen,  kidneys,  voluntary  and  involuntary  muscles,  hlood< 
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TeMoU,  aod  even  tho  nerro-contTce,  undergo  a  granular  degoneration 
during  »  continaod  pyrexia.  Tho  Iveion  ttoa  coiutnntly  jireBont  in  the 
bodice  of  those  who  had  Butferod  in  this  way  durinf;  lifft,  entirely 
iQdep«Qdi.Mil)y  of  tho  iiiiliiru  of  th«  pnmarj'  didonso.  In  ctuos  of  iofoo- 
tioua  fever  in  which  Iho  t«mporatura  bad  ncTci  Iwcn  liigh,  this  grannlnr 
degeaeralion  did  not  osiiit.  Previous  to  the  inTostigation  of  Li«b«r- 
raoister,  Kenkor  had  domongtrntoil  that  th9  musclot  undorgo  a  pv«nliar 
granular  degBnomUon  in  typhoid  and  other  fevers;  and  tho  fact  has 
been  abundantly  attested  by  later  observers.  I  do  not  know  thnt  the 
observations  of  LiobermoiHtcr  as  to  tlto  occurronoo  of  this  loaion  in 
non-iQfoctiau<t  p^-rexia  hare  been  coiilirtnud,  but  I  have  no  doubt  of 
their  correctneiw. 

It  is  evident  ihat  in  nil  fcvor  a  primary  thempeulic  indication  is 
to  reduce  the  temperature.  Of  couko,  if  possible,  this  should  be  dono 
by  checking  tho  oxceMivu  production  of  boat;  but,  unfurhinatcly,  thia 
often  lies  out  of  oar  power,  and  n-e  are  foroed  to  abstract  the  heat  by 
mochanicol  nioans. 

It  is  d  priori  impossible  to  determine  what  effect  upon  the  produc- 
tion of  heat  the  ntpjd   nbHtnictioii  of   it  would   ha%*o,  but,  fVom   the 
well-known  poweni  of  the  organism  to  resist  external  cold,  it  aeeini 
probable   thnt  the  hnat-production  would    be   increased  rather  than 
diminished  by  tho  abstraction  of  calorie.     An  cscpcrimcntal  study  of 
this  problem   has  boon  nmde  by  several  obsor\'ers,  but  with,  unfor- 
tunately, different  results.     Weisflog  (Deutsehes  Archie  fur  Klin.  Med, 
Bd.  ii.  p.  STO)  has  found  tliat  the  local  abstraction  of  bent  by  a  oold 
silz-bnth  causes  a  rise  in  the  temperature  of  the  asiUa,  and  that  in 
fever-patientK,  unloM  the  Hitx-bath  is  prolonged  over  twenty  minutM, 
no  fall  of  tho  bodily  loniporature  roaulta.     In  1860.  Korulg  (Bdcftert's 
Arehiv,  18R0)  found  that  a  healthy  man  in  a  bath  of  the  temperature 
of  2S^  to  30°  C.  produces  about  twice  as  much  heat  as  normal ;  in  a  bath 
of  24°  C,  about  three  time*  as  much;  and  in  a  bntb  of  20^  C,  about 
fiinr  ttmea  as  much.     liiebermeistor  (^limimcktunyen  und  Verauche  dbtr 
dit  Antetnduny  dcs  kalten  Watitrt  btt  fieberhajtcn  KrankKeilen,  ivoipaic, 
1868]  found  thnt  in  a  healthy  man  exposure  to  cold  for  a  brief  period 
[fOf  time  CBiLsOft  a  rliie  in  the  bodily  temporatum,  and  on  extending  his 
^TOaearobes  Into  fuvor  proved  that  where  tho  external  cooling  was  not 
too  powornu  or  too  long  continued  the  same  w&s  true  of  fcTor-paticnis. 
Prom  thin  it  follows  that  tho  a.4o  of  external  cold  stimulates  hoDt- 
production.    Tliis,  to  my  mind,  has  been  confirmed  by  the  chemical 
, researchos  upon  men  of  J.  Gildomoiater  {Yirchoic't  Archie,  Bd.  lii.  p. 
131),  of  Dr.  Lchmann  (Itid.,  Bd.  Mil.,  IR73),  and  of  ProfeMor  Liebor- 
iin«iBtflP  himself  {DenUclut  Arehiv  /8r  Klin.  Med.,  Bd.  x.  p.  89),  and  by 
I  Ihoae  of  A.  ilochrig  and  N.  Zuntx  (Pfiuger'a  Arehiv,  Bd.  iv.  p.  66)  upon 
^taimala,  all  of  which  show  tliat  both  ia  hcullh  and  in  (mex  very  tnuch 
snorv  carbonic  acid  than  normal  le  eliminated  under  exposure  to  cold. 
Tbb  would  appear  to  prove  that  cold  baths  increnso  tho  produclioit  of 
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animal  hcaU  It  Beoms  most  probable  that  this  is  the  case;  but  A. 
ilurri  boliovoa  that  ho  has  proved  that  the  cold  baths  haTO  no  such 
influence.*  At  any  rate,  the  invcstigotioiiB  of  LiobcrraoiBtor  (toe.  dt.,  p. 
134)  and  others  havo  shown  vhat  the  first  me  of  tompornturo  produced 
alike  in  healthy  Riiii  in  lover  subject*  by  exposiiro  to  &  moderate  and 
not  too  lon^  coDtinucd  cold  ia  followed  aflor  romoval  of  tho  oold  by  a 
fall  of  bodily  tempoitttaro  of  greater  or  lose  degree.  While,  therefore, 
oztoronl  cold  probably  first  BtLiuulatce,  it  afterwards  dopro8«o»  the  pro- 
daction  of  animal  hoat.  The  fUrlhor  experiments  of  Llelierinoiittor 
(JJevtsckes  Archiv  fur  Klin.  Sled.,  Bd.  x,  p.  425)  upon  tho  elimination 
of  carbonic  acid  are  also  in  accord  with  his  tcmporaturo-etady,  for  he 
fbnnd  that  after  tho  hath  the  elimination  sank  below  oormai,  and  so 
continued  fur  a  coiisidurabic  period. 

If  tho  cold  bath  roally  affocts  tho  foTorprocofls,  it  ought  distinctly 
to  rodnce  the  exorolion  of  anm.  That  it  haa  thU  action  would  Kom  to 
bo  procwl  by  the  resonrtrh  of  Sa^Botxky  (FTreAoio's  Archio,  xoiv.  BIT), 
who  found  that  the  continuous  use  of  tho  cold  bath  invariably  lessened 
tk«  urinary  olimiaation  of  nitrof^nouft  material  and  of  the  phoapfaatos, 
although  it  increased  the  total  How  of  uriuo.  The  gubjoct  is,  bowover, 
ft  very  difficult  one,  cliiclly  bocaiine  >t  is  almost  iinpoiwible  to  know 
in  any  individual  case  what  tho  elimination  of  urea  would  have  1>o«d 
if  no  hatha  had  been  oeod.  Bauer  and  Kiinstle  {DeuUches  Archiv  f. 
Klin.  Mfd.,  xxlv.)  gave  to  the  patients  cold  batbs  upon  alternate  days, 
and  fonnd  that  tho  excretion  of  urea  was  in  ooch  caso  gjoatcr  on  the 
days  when  baths  were  naed  than  on  those  on  which  thoy  were  not  em- 
ployed. Those  (ispcrimcinta  havo  been  quoted  at?  showing  thnt  tho  cold 
bath  incpeaaes  tho  excretion  of  urea,  but  in  Schleieh's  investigations  on 
the  efTects  of  hot  baths  (^Archiv  f.  Exper.  Path.,  1875)  tho  increase  of 
tho  oxcrotion  of  urea  frequently  did  not  uhow  itself  until  tho  day  afltci 
the  bath.  It  ia  probable,  tliorefuru,  aa  believed  by  Schleich,  that  the 
destructioTi  of  albuminous  fiubstanco  in  tho  tissues  is  not  manifested  in 
uroa-olimination  until  after  twenty-four  hoiim,  or,  in  other  words,  that 
twenty-four  hours  are  necessary  for  the  completion  of  tho  formation 
and  the  cxcrolion  of  urea;  eo  that  if  tho  bnlhs  nro  used  on  a  Monday 
the  urinary  solids  will  indicate  their  effects  not  on  tho  samo  day  but  on 
Tuesday.  If  this  bo  correct,  tho  exporlments  of  Bituur  niid  Kiinstle 
are  in  accord  with  thoso  of  ^'tsctzky  in  showing  that  tho  cold  bath 
lessens  the  fommlion  of  urea  in  fevor. 

I>uring  the  bath  the  pnlse  of  tho  fevcr-patlont  usually  becomes 
much  smallor  and  harder,  and  tho  Bphygmograpbic  tracfngH  made  by 
WintemitK  before  and  after  tho  uao  of  ihe  cold  hath  (if  tmcings  of 
thia  kind  can  be  trusted)  indicate  that  there  is  after  tho  cold  bath 
greatly  increased  arterial  tonus.    (Soo  Verlvandl.  das  Conyr.f^r  Innere 


'  1  bar*  DCTcr  (vol  tbo  bnioliDrc  of  A.  Murri  [JJtl  Poltr^  rtgolilt^rt  Jdla  TturpttaCmm 
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.Med.,  18S6,)  Tt  may  bo  tlmt  tho  good  obtninod  liy  the  coW  bath  in 
t«ally  ilue  to  a  reflex  nclton  upon  tlie  norve-contruB,  and  is  uot  onlipoly 
tlio  result  of  tJic  wilhdra\nil  of  tho  hent.'* 

The  result*  of  tlio  physiological  study  of  tbo  offvcts  of  cold  in  fcTW 
rony  ba  summod  up  as  fwllows:  During  a  $uffieienUg  prolonged  applka- 

rit'on  of  cold  the  bodily  temperuture  falls,  althoti^k  nn  increasfd  production 
^f  heat,  i.o^  roiUumpfi'oA  0/  titsue,  at  first  occurs.  After  the  apjAication, 
the  hodily  ttmperatvn  cof»tinue$  to  fall,  or  fruf  slowly  regains  its  former 
fosition:  the  present  evidenee  at  our  disposal  indicates,  hut  is  not  su^iettt 
to  prove,  ttuit  this  slow  regaining  of  bodily  temperature  is  due  to  a  dimin- 
ished production  of  animal  heat, — that  is,  to  a  decrease  in  the  toasts  of 
tissue  and  m  the  formation  of  iirAi  and  earhonie  acid. 

The  clinical  «i'idonco  Id  rcgnrd  to  tho  use  of  cold  In  fever  mny  be 
looked  at  in  two  different  way&  Thun,  wo  may  consider  tho  atiscrtions 
and  rwultf*  of  in(ii\-idua)  obwrrcra  \rho  have  nccn  Inrj^  namb«rs  of 
CfflAoa  and  a»ed  tbo  method  falthrully,  or  wu  may  weigh  the  buiu  total 
of  the  exp«rience  of  all  who  have  writUn  upon  tho  nuhjcct.  At  first 
Bight  it  mixy  upponr  thnt  thu  latter  i*  by  fur  tho  boet  coufm  lo  pursue; 
bat  it  roust  b«  borne  in  mind  that  the  treatment  is  on«  opposed  to  tho 
ordinary  medical  prejiidicen,  thnt  its  efficient  carrying  out  involves  so 
much  labor  nod  attention  a«  to  bo  almost  impossible  to  those  who  Am- 
beliere  id  its  aaenilncas,  and  thnt  those  physicians  who  claim  most  for 
(hs  motbod  affirm  moat  etrongly  that  to  do  much  good  it  must  bo  prrte- 
tised  veij  vigorously  and  steadily.  Those  Ullage  being  so,  it  sooros 
irisost  to  look  at  the  evidence  iVom  both  points  of  vicw.and  I  shall  ftn<t 
tabulate  oil  the  statistics  I  hare  boon  able  to  collect  aad  afterwards 
diaeiUB  tlte  statomenta  of  individual  obaon-ers. 


*  V*aD7a  {Ar^iv  f.  Strjitr,  /'nil.  vnif  n^rm.,  Dd,  irllt^  n«ft  1  tti'l  3, 1891),  ladMd, 

nMntlf  dmia  ihkt  (ks  ^ooit  utievcd  It  due  to  nilLilmikl  of  beaL  al  til.     In  bii  csfiiui- 

DMto  h«  fDond  IhM  ir  t»  tnnlnUlDtd  ]>rop«r  leoUlitU'in,  exnrull;  eirlus  food  ui<l  wclsr,  lia 

m^AprvimaUf  hmA  fabbiU  np  ta  lbs  tmnptraimn  of  10'*  tad  103',  uid  kmp  then  *l  llil* 

lMB|)«ralim  f<>r  wioki  iritbnot  their  eridenfing  onj  ln«aDTcini*ne«uid  wilbQut  lb*  praJaotioo 

tt  ^nj  latwtiftl  Iwtuiia.      En>lu1>cr  nj  kUo  kbia  la  Biatntiiiii  Id  a  Arj  mini  IIT'  P.,  bLj  owb 

DptrUnn  rawblng  tOT*,  pnlM  H  ti,  rciplmlim  33.     Kkonjo  li  >  Tcry  (tr«DK  mAwtMt,  m 

>  nmH  of  hii  eiptrtimMi  or  tba  nuploTniRit  of  rrequoDl  bathi  ia  lh«  trtBlmmil  of  fc*«r, 

feat  WIUtm  tb*y  Mil  b7  h>illNet>7  radoolng   bodllj  «>Me  •n>l   lD«nulng  rcaal  Mamlon, 

•li«n|tb«il«g  tk*  pnli«,uiil  ninvUtlnf  lb*  acrre-rantM*.    L.  Scbir«tnb«rg  aod  C.  PolUk 

,  (AiMrattf./.  (?*■««.  Titrnp^  Ifarah,  XVSt)  liava  baail  in  ■  MriM  of  apparently  vary  oircnil 

,  nrparirnvBt*  (bat  «olil  bip-Valb*  nctaiblj  loerMca  blood-prteiun  and  Immb  |iul**-nl«i  whlla 

'  kt  btp-balba  had  Iba  oppoalta  affect.     Nnunro  bellcTci  tbnt  better  raaatti  ara  nbtalnod  from 

I  aMOf  CMialaat  Inbawarm  bathi  than  from  th*  eiufilnjaiGnl  at  axeaMivaljr  oald  bttbt.     In 

Vti7  tavarfl  nwe*.  in*rk*i1  bj  dioralle  p«tia  and  di><nrb«n««  «f  lb«  ««a40riatn,  tba  bath  ti«at> 

■Mat,  a(««ntlB|;  to  K>uti^,  alioaTd  be  eoiatB*aeail  b<(ar«  lb*  axillar;  tampantura  rwukaa 

^JOS*  Ft  aad  (ttqaentlj  a  warai  bfttb  inajr  In  aucb  «aat  ba  (Ivmi  beii'teii  two  eolj  bath*. 

I  a  tnUiMal  \t  aapKlanr  iadialad  vbea  thore  li  naihad  dallHaa,  iranor,  labntllui 

[  iMdlDatii,  or  rrvat  rwtlMiaau;  ■  aans  balfa  tn  'bacTMint  tban  aaldain  blU  toprwIaMmna 

t  iif  ambla  raniU. 
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Tliis  tablo  is  of  sucli  n  clinmctor  that  a  luiig(Tiy  discussion  of  it  would 
be  onnowwsary  nnd  unprofiiablo.  Tho  fiiiluro  at  Vionno  is,  by  the  ujw 
liuldura  of  the  mothoii,  very  justly  aUributvU  to  au  inefBcient  carryiiif; 
out,  n-bUe  tito  apparunt  lii^h  mortality  in  somo  other  instnncog  ib  du« 
to  the  facts  that  tho  reporters  included  none  but  the  moet  ttorioiM 
c«M3,  or  that  tho  paliouts  w«ro  aoldicrs  worn  out  by  the  bardsliijw 
aDd  toils  of  a  ftcroro  campai^.  Koroover,  in  macy  cases  tbo  cold- 
water  trcotraonl  was  probably  not  Bufflcionlly  rigoroiw.  Dr.  Ernest 
Srnndt  h»ii  made  a  collection  of  nineteen  thousand  and  Bevoutouii  i-ohm 
of  fever  in  vrhieh  the  antipyrxstio  treatment  was  oamod  out  with  more 
or  l«M  CAPO,  tho  arorogo  mortality  being  7,8  per  cent.  In  this  maw 
ore  included  typhoid  and  tyjihua  fever  with  all  forms  of  primary  and 

'•econdnr)'  complications,  occurriDg  in  nil  ages,  in  both  sexes,  iu  epi- 
domica  and  in  isolated  caaos,  in  hospital  and  inprivato  pructico,  in  civil 
and  in  military  life,  dnrinff  war  and  during  peace.  Brandt  very  forch- 
bly  object*  to  thoee  statistics  as  not  fntrly  rcprcsonting  tho  rotults  of  a 

^Stringent  antipyretic  tpoatroonti,  bccauw  in  many  infitancca  tho  treat- 

'  mcot  waa  not  carried  out  with  rigor,  ami  oJtcn  it  was  not  begun  before 
the  last  BtAgos  of  the  dlwMisc.  He  has  made  a  second  Borios  of  sta- 
tistics, including  five  thouannd  fire  hundred  and  iiovpnty-throo  enscs,  in 
irhich  tho  troatment  was  under  the  dirccliou  of  a  ph^'sicinn  who  bad 

i«oa6denco  in  it;  the  mortality  is  3.9  per  cent.  Those  statistics  are 
upon  BO  enormous  a  scale  that  if  it  be  poasiblo  to  donionsttmte  by  eta- 
ilsticnl  arguments  the  results  of  any  method  of  troatjuont  whatever, 
it  must  bo  considered  provod  that  the  cold-water  tj-entmont  of  tho 
continued  fevora  is  attended  with  a  remarkably  small  percentage  of 
deaths. 

If  inalead  of  studying  the  subject  in  those  marred  statistics  the 
ridfiQce  famished  by  single  obaunrors  iu  furor  of  satipj-rceis  by  cold  be 


tALO&W. 

«XAmin«d,  tbe  resalU  ar«  «T«n  mora  positive.*  It  is  stated  \>}  Wintor- 
nitx  (  Verfutndt,  det  Congr./.  Inner*  MetL,  18SC,  5)  Uinl  in  iLu  Fivucti  and 
Aastnan  armiea  the  BslipyniLic  treatmcDt  otccAA  hju  not  l)«eQ  Gmplojrodt.1 
-while  ID  the  Gormao  amij  it  is  practised  more  or  leaa  scalouslj.  The 
mortality  in  the  Fronch  army  avcmgcs  36.9  por  cent,  in  tbo  Austrian' 
S7.4,  and  io  the  Gerni&ii  only  9.6.  T)>at  tlu«  decroasod  tnortality  is 
doe  to  the  antipyresis  sccma  to  bo  ostabliahod  hy  the  fitct  nffirmod  bjr 
Bn&dt,  that  io  the  Second  German  Army  Corps,  in  which  the  treatmont 
i6  carried  out  moro  thoroughly  and  Hj'BtemiLi  ically  tlian  in  tho  other 
eorpM,  the  mortality  ia  lu«a  than  four  per  cent,  and  that,  too,  in  the  face 
or  tho  TocL  that  in  tbo  Bome  hospitals,  Trom  1849  to  185G,  tho  mortality 
wa«  twonty-«ix  per  cent,  Jllrgemien  statM  that  from  the  year  18W  to 
1S61  thoro  had  liocn  treated  in  tlic  ho»iMtal  at  Kiel,  according  to  the 
expectant  method,  three  hundred  and  thirty  tj-phoid  fovcr  paticnta, 
with  a  mortality  of  15.4  per  cent. ;  whilo  from  1803  to  1806,  daring 
which  period  tho  antipyretic  method  was  employed,  in  one  hundred  and 
sixty  ca*es  the  mortality  was  3.1  per  cent.  Professor  Licbermoister  luwi 
employed  tbe  cold-wntor  treatment  on  a  larger  scale  than  has  any  other 
individual.  At  tho  hospital  at  Base],  up  to  the  year  1S65,  one  thonsnnd 
seven  hun<lrod  and  cighttxiu  i-juos  of  typhoid  fe^-cr  wore  treated  upon 
tbo  oxpectoDt  plan,  with  a  mortality  of  27.3  per  ccnL  In  1865,  Dr. 
Inebenneistcr  Inlrodupod  tbo  use  of  cold  bathing  in  a  timid,  inefficient 
manner,  and  reduced  tho  mortality,  in  niiio  hundred  and  eighty-lwo 
patients  treated,  to  1G.2  per  cent.  In  186C  ho  begun  ihe  \'igorous 
[aegnlar  emploj-mont  of  tbo  method,  nml  reduced  tlie  death-roto,  in  one 
thousand  one  hundred  and  twenty-cno  patioiiU  treatvd,  to  8.2  per  cent. 
Profcesor  LiebormoiBtcr  himeclf  critteiscs  very  closely,  in  ZiemRwin'a 
"  EncyelopBcdia  of  Medicine,"  Ihoiwj  statmties,  and  raises  tho  mortality^ 
by  DXtluding  trifling  cases,  to  from  i,en  to  i-lcvcn  percent.;  but,  after  tbe 
antipyretic  trcatmvnt  has  been  even  unjiialiy  dealt  with,  tho  statislioi' 
still  show  that  tho  mortality  under  tho  cold.water  treatmont  is  not  half 
what  it  fomK-'Hy  was.  Farlhor,  n  certain  proponion  of  cases  ai-o  always 
ftdmiltod  to  the  hospitnl  monbund,  too  late  for  any  human  agency  to  be 
of  avail :  tbcso  castas  of  courBC.  inniiilaiii  tho  tmmo  proportion  under  any 
troatment ;  they  really  constitute  a  larRo  part  of  ihe  deaths  scon  Ir  iha 
ooW-wntor  treatment,  so  that  if  thoy  wore  diminatod  ft-om  both  ttidos 
the  dcatb-rato  "  nn«Io»-  ^^^  antipyi-otic  plan  «-ouia  l,e  Wt  „  «^„ll  f^-action 
of  what  it  would  be  under  tbe  other. 

In  hospital  pr*ctico  tho  pationts  are  vory  r^iy  rooeivod  „„„«  iho 
fiprt  day  of  theatlack.  and  vei>-  frequently  do^pt  enter  ih^  „^' 

.  M  r«i>«  Gl*»"'>  •"""'  t^'*^""  ""*•  •'"-'"-  I'TO  ih»i  thw  !,.»,  ),..,„  ,     ~r 

^^a  E«.i«,-»^  ^^^  ^.i„,  „,i^  f^,  „^„^^^  ^  .:;L  /o?:'"'"  """"""t 

aai  It—*' 
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until  tbe  third  week,  ko  that  tbo  xtatistios,  M  already  liititnatod,  favor- 
able OA  they  arc  to  the  ncv  treatment,  exproM  only  a  portion  of  the 
truth.  If  the  good  cffoctcd  be  M  groat  when  the  remedy  is  often  not 
applied  until  the  second  or  third  wook,  much  iiioro  is  t«  bo  expft^ud 
vhen  it  1b  oniployed  faiLbfUlly  from  the  moment  the  temperature  bo* 
comos  elevated. 

All  those  physicians  who  advocate  the  obo  of  oold  baths  tn  typhoid 

'  and  typhua  fevers  appear  to  be  ngrocd  that,  although  the  mortnlity  i« 
Tory  much  reduced,  the  duration  of  the  ductuto  is  sfaortviicd  only  iu  so 
tlir  na  complications  ore  avoided.  A»,  however,  the  patient  is  imtX  by 
th^  disease  much  ittrongor  than  he  is  when  the  expectant  method  of 
treatment  is  pursued,  convalci<icen(.'e  ia  much  more  nipid  Ihun  under  the 
old  plans,  liy  the  antipyrvtic  treatment  the  intcniw  prostrnlion,  deli- 
rium, stupor,  cnrpbologia,  involuntiir>'  patusa^cs,  and  other  mauiivatn- 

rtiona  of  the  typhoid  etate  are  f;rc«tly  loBoonc^d.  The  relief  afforded  i» 
•0  evident  to  both  patient  and  attendants  that  they  usually,  aflvr  ono 
trial,  aoquieaco  in  the  regular  omploj'mont  of  the  cold  baths,  nllhough 
to  tlie  one  tbo  aoniuitions  are  at  first  very  didagroeahle,  aod  f^r  tlio 
other  the  labor  and  attention  required  are  very  much  increasod.  The 
antipyretio  tue  of  cold  in  typhoid  fever  has  not,  however,  been  ttae 
itom  determined  opposition  (see  dittcussions  in  la  ProgTis  Med.,  1877; 

'«bo  Bull.  Therap.,  sci.),  and  tho  aaecrtious  iu  its  favor  are  eomo  of  them 
evident  exafigerations.  I  am,  however,  ihopoufihiy  convinced  by  my 
own  experience,  aa  well  as  by  the  great  ranm  of  recorded  evidence,  that 
the  treatment  of  typbos  and  t>'pt>'^i<l  fever  by  cold  ia  of  the  utmost 
▼aluc,  and  I  bclioro  that  the  cold  bath  is  much  safer  and  more  ejkiait 

'■Ihan  are  antipyretic  drugs.  In  America  tbe  mothod  baa  mot  with  com- 
paratively little  fovor,  cliicfly  becaum  of  the  labor  it  involves  and  of 
tho  prejudice  of  the  laity.  1  hnvo  no  doubt  that  very  many  persona 
hare  died  in  tho  United  Statee  of  typhoid  fwor  who^c  lives  would 
bare  been  saved  if  the  American  modicnl  profosaioa  hod  risen  nbovs 
the  oppoaiiion  of  tho  laity  and  abovo  ita  own  prujudica. 

A  very  practical  <^ucstion,  but  one  which  vro  are  as  yet  scarcely  in  a 

IIKMition  to  answer  ftilly,  !a.  What  are  (ho  contra-indications  to  the  use 
of  cold  in  fever?  Aooordini;  to  our  old  ways  of  thinking,  bronchilia 
and  pneumonia  would  ospocially  seem  to  be  in  tlio  vay.  Tho  aerioua 
lonc-uffcctions  of  low  fovors  arc,  howcror,  largely  dependent  upon  tho 
general  adynamia,  nnd  this  adjiiamia  is,  in  turn,  tiu^ly  tho  result  of  tho 
axeosaive  temperature.     Accordingly,  the  German  inx'OHtigatora  have 

'.ami  found  the  bnthn  to  do  harm   in  the  pneiimnni.i><  of  exnuthomnla. 

rliiebermeiatei ,  who  has  had  more  experience  than  nny  other  obscirver, 
0ajB  that  *■  pneumonia,  hypostatic  congoetioa,  and  the  like,  offer  no 
for  suiqiending  tho  baths:  the  hypostatic  tronhlc«  sometimen 
ippcar  imdor  their  use."  1  hnvc  carried  one  or  two  cases,  in  whiL-h 
the  lung-aymptoms  were  very  ecvore  throughout,  to  a  succesflftil  i^^wa. 
employing  cold  fVocly,  and  was  unable  to  perceive  any  oril  effect  upon 
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tho  Iiingn.     Prof.  Raynaud,  as  the  nwult  of  liw  cspcrioncc,  afflrm*  wb- 
phatically  that  noitlior  pulmoiiii-   uor  int<<8tiiifll  eompUcnllons  should 
interfere  with  the  use  of  Iho  cold  bath  (^RulL  Thcrup.,  xcj.).    On  th» 
other  hftiid,  Prousl  roports  (Ibid.,  xcii.)   two  caws  in  -which   fatal 
pDoumonia  of  tho  ordinary  t^TC,  not  tho  hypostatic  pneumonia  of 
fldvancod  fevor,  waa  apparently  proUucod  by  cold  buLha.    Dr.  Altx 
niso  roporta  two  deaths  fVom  pneumonia  in  thno  cusos  in  which  ho 
tried  the  baths.     My  own  fooling  is  that  severe  hronehitto  or  paou- 
monio  ^mptoma  oecnrring  in  the  beginning  of  typhoid  fuver  should 
make  lift  very  cautious  in  using  the  nntipyrvtic  method,  hut  that  when 
th«y  occur  late  in  the  fover,  ami  arc  due  rathor  to  hypostasis  than  to 
inflnmmntion,  they  am  not  conlm~in dilation!;  to  tho  nao  of  the  bath. 
ProfMSJior  Liebormcistor  affirms  that  perforation  of  or  hemorrhage  ftoia 
tho  bowels  is  ft  (Xtntrn-indlcation  to  the  use  of  cold  in  fevor,  hocauso 
cold  hoft  a  tendency  to  produco  determination  of  blood  to  the  internal 
organs.     Tho  oxpericnc*  of  'Wundcrllch  (^Scfimidfit  Jahrbftckfr,  Bd,  clvi, 
p.  101)  u,  however,  very  mnob  oppowd  to  this  idea  of  Litbcrmoistor's. 
Ho  tronlod  sixteen  cases  of  severe  intoatinal  hom.iirhag*)  with  cold  baths, 
with   but  two  deathn, — neither  of   which  resulted   direotly   from   tho 
hemoiTbago,  ono  being  from  inlcatinal  porforiition  and  one  from  tievero 
pneumonia.     This  mortality  is  oortainly  a  vory  small  ono,  for  when 
cold  water  wa.s  not  employed,  out  of  thirly-iwo  easoa  Gnoainffer  had 
ton  deaths ;  out  of  twonly-ono  Jonncr  lost  aoven  ;  out  of  fourteen  Gietl 
lost  six  ;  aad  Jaoooud  hod  six  doatb*  in  six  caaca  {Polhologie  Interne,  t. 
il.  p.  758).     Bauer,  however  (SehmiJfs  Jakrbiieher,  Bd.  cIvL  p.  101),  is 
in  agpooment  with  Liiibennoistor  iu  bclioving  that  tho  bntha  should 
bo  disconlinuc'l  durinj^  Intestinal  homorrhnge.     Yol  their  views  seem  to 
be  baaed  upon  prceoncoiveJ  thoor>*  rather  than  upon  actiia!  trial.    Thus, 
Tji«bernioi»tcr  Bays,  "  1  have  Ihim  far  orrlorcd  tha  hatba  ontiroly  discoa- 
iinuod  as  soon  a»  even  slight  homorrhngo  from  tho  bowels  occurred." 
Tho  proportion  of  caaea  in  which  Intesiinnl  humorrhagc  occurs  doeii 
not  seem  to  1>o  increased  by  the  oold-water  trciitraont;  at  lea'«t  Qol»- 
dnranier  {Berlin.  IClin.  Woch.,  1877,  p.  98)  affimw  that  under  the  older 
molhods  thirteen  thoiiannd  five  hniuiml  and  mxty-ihroo  ciwes  gave  fivo 
ImndrKvd  find  thirty  of  inlostinal  hemorrbai-o,  while  five  thousand  air 
btindrcd  and  thirty ^iix  ca-e«  of  vo]d-v^rHar  tr<,ftimont  yielded  two  hun 
drtJ  and  forty  of  intestinal  hcrnoiThat.-!,  the  percentage  boina  iu  tho 
two  cases  nwpoetivciy  3^3  and  \.2.     Men«tru,;tion  is  „at  looutd  unon 
«,  „  contra-indiwitioru     Ilrar.dt  appear*  tn  ^'^ridor  «  c-ouira.i„clieatioa 
to  tho  u^c  of  the  cold  bath  in  t>-phu«  fcvcr  a  myth,  and  tho  drift  of 
tdtimony  is  euoh  that  no  looal  m.ernal  di.ca.o  nnglu  in  the  pr««nt 
Btato  of  our  knowledge  to  bo  conm.Ien,d  as  nbsobitdy  conlra.ic.dioali„^ 
tho  iBO  of  cold  baths  when  tho  temperature  «  high  in  typhu,  o,-  ,yj,i.  ";^ 

'"^''^is  othorwiflo  when  (bore  i.-.  a  general  tendency  to  oollapse._M,i,«„ 
the  heart  i»  «  weak  that  local  stasos  of  blood  occur  (u  almU  all  ^ 
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JDtornul  orgaos.  Under  lbv««  circunutAaeos  tUo  (,irculalioa  baa  not 
lufHoiont  power  tburougtily  to  tiqunUse  aaiin&l  heat,  ao  tbftt  it  ie  eaid. 
to  be  entirely  poeaibia  to  cool  Iho  exterior  of  \\i&  body  eeversl  degrees 
without  inntcniUly  oflbcting  tlio  tcmponiUiro  of  the  interior.  One  of 
tho  «uvcr4  accidents  which  it  is  aftlrniod  bos  ?er>'  rarely  followed  tbd 
use  of  tbo  cold  bath  iu  pyrexia  la  u  Huddea  coUap«o ;  and  clinical  oxpo- 
rienco  DoomH  to  indicate  that  whoa  coUapso  »  already  exintont  the  cold 
bath  Hboiild  not  bo  udniiai&tcrud. 

la  QO  disease  attended  with  &  long-continuod  pyrexia  hae  tbo  ooKi- 
Tfttor  treatment  been  employed  upon  so  grand  a  scale  a»  in  typhus  and 

wbfj^id  /even;  but  the  reaulla  thuro  oblaiuvd  are  sufficient  to  indicate 
ito  oaoAilneas  In  allied  dl^oasos.     Of  atl  the  exanthoraata,  none  is  more 

'ooDBUnUy  attended  with  eKCoeaire  tumporaturo  than  ia  searkt  feeer. 
In  this  disorder  the  testimony  to  the  value  of  cold  i«  very  strong. 

^Ooing  beck  u>  Currie,  who  runlly  first  ByBt«tiiatix«4  the  abstraclioti  of 
It  in  fever,  wo  iind  tlint  ho  habitually  pmctiswl  in  tho  most  hci-oiu 
toonucr  cold  aifusiotu  iu  lh«  treatment  of  ocnrlot  fovor,  and  claimed  tho 
groaleot  Buccess  fur  the  moosiire.  Since  hie  day  tho  remedy  has  been 
employed  with  OMerted  good  rcaulls  by  various  obwrvors,  among  whom 
may  be  monLiottcd  (foruixl,  Bruerc,  Giannini,  Armstrong,  Laycock,  lUI* 
Uet  and  Ilarthey,  Trouaseau,  and  tiirom  Coreon  of  Pennsylvania.  The 
evidence  i»,  unfortunately,  tx>o  much  generalized  to  allotr  of  its  bein^ 
put  in  a  titutiiitical  form,  but  for  an  extended  re!>ume  of  it  tbe  reader 
is  referred  to  tbo  excellent  oriiclo  in  Mciji^a  and  Pcppcr'a  work  ou  tho 

FdiiMisoe  of  cbtldreo.  In  almost  all  of  the^e  cflees  tbo  cold  was  applied 
in  the  form  of  affusionB,  a  method  which  ia  pertiiinly  fnv  more  terriiyinif 
to  the  child,  and  probably  leas  efliciciit,  than  tho  void  balb.  Rocontly, 
Dr.  G.  Mayer  (Jahrbuch  fiir  Kinderkmnkheiten,  vii.  4)  has  been  pincins 
tbe  child  in  a  b*th  of  Ibom  Sa*  F.  to  73"  F.  (according  lo  the  inlouMty  of 
tbo  fever)  for  ton  mioutos,  whenever  the  tem|jepature  rifww  above  102^  F. 
He  affirms  that  the  eflect  woh  most  benodcial,  and  that  the  reduction  of 
temperature  ufiunlly  liMted  fur  sevonU  hours.  In  diphiKeria,  cold  buthiu^ 
boa  boco  U6«d  to  some  extent,  with  seemingly  good  TMuJts.  In  both 
tbiH  nffection  and  in  anf^inoso  ttearlntina  it  is  of  tbo  utmost  importance 
to  cuiubiuo  tbo  cold  bathing  with  tho  local  application  of  the  ice-bag  or 
iofr-poultioo  to  the  tbmat.     During  the  summer  months  serous  duiirkoti 

i(choleTC  in/antvm'),  in  some  of  it«  forms,  annually  deetro}*B  large  num< 

rfaers  of  children  in  this  country.     In  mont  of  theao  caoca  tbo  bodily 
temperature  is,  flfst  or  lost,  much  elevated,  and  the  diorrbcea  !s  pre 
^«ood  ood  niaJRlainod  by  tho  heat,  as  originally  pointed  out  by  Or 
legys  (Pfiild'ta.   Med.  Time$,  v.  665;  Amer.  Journ.  Mid.  Sci^  Oct. 
97fi).    All  the  ordinal}'  mothodaof  Jrug-admiitiatratioii  tVoquently  fall, 

'or,  nt  mofft^,  BUccccc  only  in  keeping  the  child  alive  until  the  heat  of  tbo 
weather  eubeides.  Under  these  circumstancvM  auLip,\-rutiv  treatment 
acta  in  a  mngicnl  manner.  I  have  alwaj'S  found  simple  bathing  In 
inter  of  about  75%  nt  intorvaU  of  iVom  throo  to  six  hours,  mifBcient, 
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but  in  flomo  cnson  the  plan  rccomincndccl  by  Dr.  ComegjTt  may  bo  r» 
quircij, — Duiuvly,  by  coM  nifuEtioiiA  wbiJo  tlio  child  m  silting  in  a  cold 
bath.  The  efToc-t  U  ueuaiJy  immediate,  quiot  and  sleep  at  oneo  ruplacing 
tho  wakofXil  restlomncss  so  distroBRing  to  motlior  and  child.  Thero  may 
be  u  low  iustjuicoH  of"  Huddun  coIIiiimu  with  low  tcmpcmliiro  from  ex- 
baustioD  by  the  eorous  dischargiw,  but  uiauaUy  cases  in  which  tho  discoso 
In  said  to  "go  to  tho  hoaci"  are  thone  in  which  tho  tomporatoro  rifloa 
so  high  an  to  pruducu  bra iu-symp tunas :  uader  thcM3  circumBtaiicoa  the 
vigoroits  URe  of  estoi-nni  cold  is  imperatively  domandod. 

It  ia  ID  thv  hi/^lient  d«ji^rod  probable  that  aystotnatic  cold  bathirijr  Trill 
be  found  serviccitlile  in  all  hlood-poieoniuga  with  high  tumponituro,  eucb 
as  anmllpox,  eryttipclao,  pyiciniu,  etc.;  but  as  yet  we  bare  no  clinical 
e%'idcnco  of  moment  upon  t^o  matter.  The  high  tomporature  that 
prevails  in  sthenic  ptieuiTionia  and  certain  other  i nflatnnintory  diaoosos 
would  appear  to  indicate  tho  abstmctiun  of  liuat;  but  how  Car  the  local 
diaeaso  will  bo  aJvantagcoiutly  or  diiuidraniageoiiAly  alTcoted  in  these 
cases  ia  a»  yot  an  opuo  queeticm.  Dr.  G.  Mayer  (^Schmidt's  Jakrb.,  Bd. 
CXiix-  p-  347)  in  atalod  to  have  found  that  dcfer%'08efliiee  ia  malorially 
hastened,  both  in  men  and  in  childiiin,  by  cold  bathing.  I>r.  Kiiisler 
(  Virchoie's  Archiv,  Bd.  xciv.  p.  490)  had  in  one  epidomio  a  mortality  of 
17.4  per  cent,  in  twonty-throe  caaoa  treated  with  the  cold  bftlh,  and  of 
57.1  per  cent,  in  twenty -one  cases  treated  otherwise;  and  Liebermeiater 
■tatea  that  whilst  in  six  hundred  and  niuety.two  cases  of  pneumonia 
treated  in  the  ho.tpital  of  Basel  in  various  ways  tho  mortality  wna  25.3 
per  cent.,  in  two  hundred  and  thirty  caaes  trwitod  in  the  same  hospital 
by  tho  thorough  antipyretic  method  tho  mortality  was  only  16.5  per 
cent.  Liebermoistor  huH  also  employed  tho  niothoj  in  cuUirrlial  pnou- 
monia,  puerperal  fevor,  eorobro-epina!  monin^ittH,  atuto  rhoiimatiftm,  ei^- 
Bipolfts,  timailpox,  and  (luinsy,  and  nfBniis  that  he  knowa  of  no  case  with 
^BCUte  febrile  symptoms  in  which,  if  tho  rifta  of  the  temperature  w«ro 
considerable,  or  lasted  too  long,  ho  should  considor  heat-abstraction  un- 
auitflblo  iTOfttmont.  In  di/^iitfry,  Dr,  B.  Wenzull  (TAs  Do'ior,  1874) 
etrougly  adviweti  tho  uso  of  largo  cnomata  of  iuo-wator,  which  by  Lboir 
local  action  relieve  ver>'  groatly  the  pain  and  tcnoaums  and  at  tho  tamo 
time  have  a  decided  effect  upon  the  pyrexia. 

In  carrying  out  the  aotipyretic  treatment  of  f«ver  certain  ^onoral 
oonsidern lions  should  never  be  forgotten.  It  ftppuiirs  to  ho  impossible 
to  give  a  fever  patient  cold  unless  the  temperaiuro  of  the  body  bo 
reduced  to  near  the  nomi.  In  many  insUntioa  the  fall  of  temperature 
continues  after  tho  patient  hiw  been  talton  out  of  tho  bath:  hence  the 
Lialh  fthould  not  bo  too  prolonged.  I  have  been  aeousioiood  to  believe 
that  the  goo'l  luibioved  by  the  bath  was  simply  the  ro«ult  of  with. 
(irtiwal  of  iJic  hcatiuff,  and  have  therefore  employed  it  only  when  the 
oxcossive  bodily  temperature  threatened  injury,  and  have  con.siderod 
ihe  danger-point  u,  bo  n  mouth -tempenituro  of  l«3=  F.  Some  of  iho 
GonnauB,  however,  employ  tho  bath  whenever  the  temperature  roaob« 
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102*  F.  in  the  axilla.  As  it  la  poMiblo  to  cool  tho  axilla  without  cooling 
tlio  interior  of  the  bodjr,  all  tomporaluree  should  bo  taken  In  tho  mouth 
or  th«  rectum.  Again,  no  bath  or  other  application  docs  ff>oA  iinlc^  it 
removM  tho  heat,  hut  the  cold  uhould  nt'vor  b»  appUud  moru  severely 
than  nece«»arj.  I  have  u»ed  cold  «pongii)g»,  cuM  jmuking^  and  the 
various  baths,  and  have  found  that  when  a  portable  bath-tab  can  ba 
brought  to  tbo  bedside  of  th«  patient  and  roadil;  £ilod  and  emptied,  its 
itM  Is  aceompantod  with  ie8«  ratigiio  nud  disturbanoe  than  any  othot 
efficient  means  of  omploying  cold.  The  patient,  wrapped  in  a  iiheet,  is 
to  be  lifted  by  tiro  atltiudants  into  the  bath,  and  then  nindo  coiulortabto 
■with  pillowa,  etc  UnloM  tho  pyroitia  io  very  aororo,  tho  bath  should 
be  at  a  tomporaturo  of  90'  F.  and  cooled  down  pre  re  nata.  When  no 
portablo  bathtub  is  at  baud,  sufficient  aiitipyresis  may  bo  bad  by  lifV 
ing  the  patient,  ivmppcd  in  a  sheet,  upon  a  cot  covered  vrith  a  rubber 
blanket,  and  sousing  rather  than  ^pon^ing  him  with  cold  water  ftam  a 
largo  carriage-epongo.  If  Cho  Aacking-bottom  or  the  canvas  of  tho  oot 
bo  so  loose  Hs  to  sag  down  several  inches,  and  the  rubber  blanket  bo 
turned  up  at  the  bottom  and  top  over  a  widu  Ltjurd  nailed  across  Uio 
top  and  bottom,  tbe  patient  during  the  sponging  lies  in  a  big  pool  of 
water,  and  all  the  effect  of  the  cold  bath  is  obtained  by  removing  with 
a  carriago-spongu  thb  water  as  fhst  a.»  hoatod,  and  sousing  IVoah  cold 
water  (ice-water  if  necessary)  freely  Q\*iT  tho  upper  port  of  tho  patient 
Undor  fu>  eireumst^»ca  should  tho  patient  bo  allowed  to  Mp  Hitnt^f 
at  alt  during  tho  various  movoments.  When  the  extrcmitios  aoom 
eflpodally  aflToctcd  by  tho  bath,  they  should  be  nibbed  so  as  to  muintain 
thoir  circulation.  I  bavo  frequently  applied  bot-wator  botttos  to  tbo 
feet  while  the  body  was  being  bathed,  with  food  effiMt, 
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Geneoal  CoN8iDBaATio>8. — Klcotricity  is  a  force  which  ia  developed 
in  Tnriou9  waja,  but  which  19  essentially  the  enmo  oattty  uu<lur  all  cir 
cumatuQCua,  When  it  m  obtained  by  rubbing  two 
eurfaces  together,  it  i3  knovra  05  ftictioaal  oloctxieity; 
when  It  is  obtained  by  tlio  union  of  two  diasiioilnr 
metalfl,  it  is  callod  giilvanism.  Fi-ictional  electricity 
is  almost  nuver  nsvd  iii  medical  prnctico,  tad  I  ebal' 
eay  nothing  more  about  it  in  thia  book. 

There  nre  a  lurgo  niimhor  of  dilToront  pattorns  o» 
arraiigcmeiits  of  iho  elements  which  generate  gnU 
vaiiiftm,  but  the  ideal  or  tj-piuil  cell  maj*  bo  said  to 
be  formed  of  two  dissimilar  motaU  immersed  in  some 
eorroBive  liquid  and  connected  with  each  other  by  a 
jjiece  of  wire  cxtcrually.  Under  theso  circuniHUincefl 
the  current  Btmrta  fi-ora  the  motal  most  caaily  cor- 
rodcd,  poising  through  the  lifjuid  to  tliat  less  easily  acted  upon,  and 
from  this  over  the  external  wire  to  the  olarLing-point.  The  oxtenml 
end  of  the  tenst-casily  corroded  plate  is  therefore  always  giving  off 
olcclricity,  and  la  known  us  iho  +  or  poBitire  polo,  while  the  corre- 
sponding end  of  the  other  plate  U  constantly  roooivuig  cloctiicity,  and 
ie  epolccn  of  ne  the  —  or  negative  polo.  When  mres  are  attached  to 
thene  plates  thoy  become,  an  it  were,  prolongntiona  of  the  platen,  and 
their  ends  coiiatitute  Uio  poles.  Thus,  in  the  diagram,  (7 ^copper, 
g  =  rino,  P  and  N  =  poloe,  and  the  arrowB  show  the  direction  of  the 
omront  The  positive  polo  in  called  the  anode,  {avi,  upwards,  and  MSr, 
a  way);  the  negative,  the  cathode  (xard,  downwards,  and  ciut). 

As  the  electric  current  doep  not  primarily  exist,  it  is  evident  that  in 
the  typical  or  ideal  gnlvanic  coil  there  must  bo  something  which  sote 
it  in  motion.  Thin  force  i^  the  so-csHed  elccfro-molor  foree,  and  ban 
been  dotermincd  by  physicista  to  he'  a  definite  quantity  for  the  same 
combination  of  ractals  nt  the  ono  temperature.  This  force  is  gener- 
ated at  the  point  of  contact  of  the  molale,  in  obedienco  to  the  law 
diseorered  by  Voltn,  that  when  two  mclnls  are  in  contact  with  each 
ofhoT  a  disturhanre  of  the  electrical  eonditionn  of  those  metnU  occurs. 
The  amount  and  energy  of  this  disturbance  vary  accoi*ding  to  the 
nature  of  the  metals,  and  experiments  have  shown  that  nil  motnU  have 
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doflnUo  cicctro-motor  poKors  or  proportioa,  and  that  tticj  c&d  rcadUy 

bv  arranged  in  u  rVj^uUr  scriu&    A  study  of  tbia  Bcrica  is  Dot  DOCMStvy 

to  an  undcistaQding  of  elocti-o-lborapoutics,  and  tho  rond«r  deeii-ous  of 

koowledgo  upon  this  e^pclnl  point  is  referred  to  works  on  pbysiu). 

It  mast  bo  borno  in  miiid  ihut  tlio  c-Iuctru-motor  Toroc  ia  couatant,  bo 

that  in  any  givoa  oombiuatioQ  of  motois  in  a  galvanic  coll  tho  olcctro- 

tnotor  Torc-o  is  alwai,**  tho  samo,  whether  tho  plnt«8  nf  llio  mctnl  bo  large 

or  aiuall,  whether  the  nolutiui:  to  aa  acid,  a  ratine,  or  pure  water.    Tliu 

etrunglh  of  tho  current  la  not,  howoror,  decided  entirely  by  the  electro- 

viotor  forco  of  tho  coll.     Every  known  Bubsta&co  rofusoe  moru  or  tcM 

Impcrioiuly  to  allow  the  piLSi«nj;€  of  olectridty.    Tho  beat  vuuduetors 

oppose  a  really  very  great  nmiiituuco.    Now,  it  \»  evident  that  this 

rosislAQCO  18  opposed  to  the  ctcctro-motor  force,  and  that  if  it  bo  grcatur 

than  Lho  Intler  it  will  altogotbor  prevent  tbo  paseago  of  any  ciin-enL 

Tho  etrcngth  of  the  current,  then,  depends  upon  tho  reluliou  between 

the  rwitftaneo  and  thti  vloctro-motor  force  ;  and  we  have  the  celebrotcd 

bw  of  Ohm,  which  may  be  cxprosaod  by  lho  fennala  c  {c*^rreM-^Te»^tk) 

e  (elcctro-mctor  force)     ,  ,  ,  ,        ,  ,    . 

=  — -     f.f^i^aitc  \ '  *        experiment  has  shown  to  bo  impora- 

tive,  DO  increase  or  diminution  of  tho  »zo  of  tho  plates,  no  change  il 
lho  character  of  the  aoluUau,  aflectliig  it. 

The  resistance  to  the  current  ia  a  galvanic  combiaation  ia  a  double 
one;  inside  of  thu  cell  tho  Suid  between  the  platen  oppoeea  the  pnawige 
of  the  elevtrioity,  and  outaide  of  the  cell  tho  conduclur  which  eompletus 
tho  cij'cult  also  ofTura  a  resistance.  The  rea.soa  a  battery  atniost  rcnaoa 
to  yield  a  current  wbcn  water  is  eubatitutcd  for  thu  acid  usually  cm- 
ployed  is  not  a  purely  ehomical  ono,  but  simply  bucaiuic  water  iti  an 
olmoaC  oomplete  nun-couductor,  and  ofTer«  triumphant  rcaistance  to  the 
current,  while  tlio  acid  condnot.i  and  rcatlily  allows  the  current  to  x>a.s8. 
The  entire  n.';>iAtanco  (r)  ia  tben  made  up  of  two  factors  ;  thu  iutenuil 
resistance  \ir),  and  the  exteruul  reslatance  {&).    The  formula  of  Ohm 

may  therefore  ho  read  e  =  — ^ — 

As  already  gtntcd,  when  the  plat««  of  a  coll  are  iucrcoBod  in  aizo  the 
electro-motor  furct*  ia  not  increasod,  but  aa  tbo  surfhces  of  the  platcH  are 
inOreaaed  tho  diameter  of  tbo  conductor — I'r.,  the  lransver»e  section  of 
the  fluids  between  the  plalea — is  incroMcd;  and  conteqacDtly,  a»  the 
refiiatauco  in  a  conductor  is  luverBoly  as  tbo  eixe  of  Its  croaa-section,  tbo 
otrcngth  of  tho  current  ia  increased.  To  make  this  a  Little  clearer,  sup- 
pose ir  in  a  certain  cell  wjual  10,  then  e  ^ 


10+«r 


:  if  DOW  the  plates  of 

—  .  Aiimilarrceult — i.e~ 

3jL+  cr      i  +er  ^ 

lessening  of  lho  intumal  resistance—  can  ba  nchieTcd  \*y  shortening  the 
tllsCanco  betweco  the  pliilea  of  the  cell, — j'.e.,  thu  length  of  Lho  con- 


Ibo  cell  bo  doubled  in  lize,  ess- 
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duciur, — or  by  In  any  vay  making  the  interreolng  liquid  a 
conductor. 

The  chnogo  in  strength  of  a  carrent  hy  the  inorcaae  of  the  aizs  of 
the  pluttiH  of  Lbe  cuIIh  can  rundily  bo  oxprueeod  by  tho  roniiulii.  of  Ohm. 
K  iho  letters  signif^'  as  befurv,  aiid  the  internal  roHiiitiince  be  diminbhiMl 

y  tiiucti  by  increasing  the  aiis«  of  tJio  plato  y  ttinoa,  uiatoad  of  c  ^ 

c  win  =       *  If,  instoad  of  r  singla  cell,  n  number  of  cells  are 

^  I    ^      arrutigtid  in  such  a  m-uy  that  tho  copper  of  ono  ia  coii- 
y  neoted  with  the  r-inc  of  tho  next,  the  electro-motor 

force  of  tho  combination  is  equal  to  the  mitn  of  tho  oEoctro-inotor  forcos 
of  the  cell :  thus,  if  e  =  the  electro-motor  force  of  the  single  cell,  and 
y  =  the  number  of  cells,  tho  elcctro-iootor  force  of  the  battery  will 
be  ya.     Il  is  plain  that  the  iutertuU  rcvisLanco  of  tho  battery  it^  also 

increased  y  timed,  so  that  tho  formula  of  Ohm  will  otand  e  =  — ^ — . 

Of  coufae,  tho  strength  of  a  current  Is  greatly  affectod  by  tho  ex- 
tornnl  rvaiHtunce.  In  vury  iimiiy  iiiittuiices  the  uxtL-rtml  rvsialaucc  is 
enormout).  Suppose,  then,  thi!)  oxlvrual  roHitiCttnco  in  a  given  case  bo 
1000  timo8  the  internal   roMfltance,  the  formula  of  Ohm  will  read, 

c  ^ .     It  ia  evident  that  undpr  tbese  ciixiumstanceB  ir,  the 

ir  +  1000  ir 

internal  resistance,  bocomoa  very  ia»ignificant,  and   that  very  little  ia 

gained  by  increasing  the  size  of  the  plaiuB, — i.e.,  by  dimini»ihing  the 

interna]  realBtiince ;  fur  if  the  plates  were  increased  fivefold,  the  iu< 

CT^oao  of  tho  strength   of  the  current  would  only  bo  the  diSeroQce 


bctwcon 


ir 


and 


+  1000  ir 


ir  +  1000  ir' 


a  dilTerence  which   ia  vgry 


(light.    On  the  other  hand,  when  the  external  reslstanco  ia  voiy  great, 
ovot^'thing  ia  gained  by  increasing  the  number  of  coUs, — i.e.,  ijicreaaing 

tho  olootro-molor  power;  for '-—- —  civea  a  Terr  different  rfr- 

air  +  lOOO  ir 

When,  therefore,  tke  tsternal  resistance  is  many 


eult  from .  ■ 

ir  +  1000  ir 

timet  greater  than  tlie  internal,  practically  nothing  is  gained  by  inereasing 

the  eize  of  the  plates,  everythiny  by  increasing  the  iiurnUr  of  the  tlemcnls. 

The  convonw  of  tho  above  rensoning  also  hold^     If  the  external 

resistance  be  very  slight,  tho  internal  rides  in  imjiortance.     Thus,  mip- 

-i^.   Then  tho  formula  would  bo  c  =  — ^ .     In  this 

1000 


I>uM<r  = 


fr  + 


If 
1000 


cose  a  great  deal  te  gained  by  Incronatng  tho  eixe  of  tlie  pUtoa,  fb* 


ir  ■      ir 
5  "•"  1000 


gives  a  very  different  result  from 


tr-}- 


1000 


Tn  such  H  case. 
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by  qaintupling  Uie  size  of  tbo  pluloa  tbo  stron^'lh  of  tho  curroni  i^ 
practically  iucnutaod  Svofold.  On  tlie  otlier  hand,  it  a  plain  that  wliun 
tbo  oxtemal  rcAifltiuico  U  Blight  tho  Raia  by  iiicreoaiug'  ibe  numbor  of 
oolU  ia  ft  eligbt  ouo,  for  th«  iateriial  rc«ist.inc<»  is  iiicronftod  as  many 
timos  aa  tbo  eloctro-motor  force.  Thus,  if  tivo  c'oU»  are  luod,  ibo 
5« 


formula  will  bo  c^ 


^  lOOO 


,  wlucb  will,  of  course,  give  practicallj 


Ih9sainc  roAiUt  oa  — 


"+» 

The  law,  then,  may  bo  stntod  to  bo  that  when  tho  txternal  ruittaHce 
iM  oery  aiigM,  inereasing  the  number  of  the  dementi  has  no  practical  effect 
vpan  the  strenyth  of  the  current,  while  an  inereoie  of  the  aUe  of  the  dements 
has  the  graitcst  effect. 

WhoD  thopo  18  DO  7ory  great  ditpnporthn  between  the  internal  and  the 
IttUrniil  TfiiatunM,  it  U  evident  that  the  strength  of  the  current  may  be  in- 
crta»ed  hg  increasing  either  the  size  or  the  namber  of  the  elements,    Htu, 


If  er  =  £r.  c  =  ^4—  = 


ir  -f  cr       ir  +  i> 
fourfold  will  givo  tho  formula  c  = 


;  and  iucreatiing  tbo  aizo  of  tbe  pbitcfl 
;   or  incrooAing  tho  num- 


trar  of  tho  olomuota  to  fuur  will  yield  tbo  funuula  e  = 


4« 


4  If  +  IT 

Jmjm  the  result  will  be  oloarer  if  figures  be  used.    SuppoM  e  =  100, 

100 


fr  =s  10,  and  er  =  10.    Then  tlio  fint  furmubi  will  bo  r  = 
100  o.  .L-  .v,_..   .  400 


llio  socond,  e  ^ 


=  8;  tho  tJiird,  tf  = 


40-f-  10 


10+10         ' 
=  8.      TTben, 


Ihorefore,  tbo  external  and  the  internal  resislanot  are  equally  balanced,  the 
dtrfnijth  of  the  current  is  e^juallj/  increased  by  increasing  either  the  number 
or  the  size  of  the  plates. 

The  appIicalioD  of  thu  furvgoiii^  principle  i  to  ulocLro-thcnpeutlcft  Is 

«  Tory  simple  one.     In  tbo  ordinary  applicaiiona  of  olootrioity  to  tho 

body,  the  rosiHtanco  of  tho  tissues  is  vory  many  times  greater  thao  the 

totomal  rasltttance  of  any  battery,  and  oonaeqaently  the  latter  may  be 

i  totally  diarogordod.    Hence  for  ordinary  purxKMos  tbo  fonnula  stands 

e^  — ,  O&d  power  caa  be  gained  only  by  increoaiog  e, — ibat  is,  by 
er 

MgmwiUng  the  number  of  celle. 

When,  bowsver,  it  in  dosirott  tA  act  upon  tbo  blood  In  an  ancu- 
rimnal  sac,  the  needles  ore  brought  clooo  to  each  otbor ;  and,  moreover, 
the  blood  is  a  oompanttirolT  ^^^il  conductor  of  eloctricity.  ilcnco  in 
floeh  eaaea  the  external  rcaistanco  U  tto  much  roduood  that  tbo  internal 


r« 
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bocoiaba  oT  each  importaDco  tlint  it  should  not  be  overlooked.  It  fol* 
lows,  thoroforo,  that  whan  an  aDourism  ie  to  bo  acted  upon  the  pintcs 
should  bo  iticroaaod  lo  Bise,  while  ub  the  Biiino  Umo  a  numbor  ol'  cells 
should  bL>  uf^ed. 

In  the  RO-cailcd  "  gnlranoHjauLoiy"  the  current  u  not  passed  through 
tho  body  at  all,  but  through  a  wire,  which  in  Ihua  kept  at  a  white  h«at. 
Ill  this  uaue  Iho  extoruiil  roBiMljiut-o  is  vattlly  l»«8  thau  whuii  hiiiiiati 
tissues  form  a  part  of  the  circuit.  Hcacc  it  boconios  a  mutter  of  iiu- 
portarivu  to  reduce  to  aa  great  a  docruo  as  pyseibJa  tbu  iiituruul  resiBl- 
anco,  and  tho  oltfrnoota  or  plates  should  be  voi-y  largo  and  should  bo 
placed  very  close  to  ono  anothur  in  tho  cells.  The  eitornal  rosislance 
is  not,  however,  so  slight  that  it  cau  he;  cntiruly  overlooked,  and  huiico 
a  Dumber  of  colls  are  coiabiaed  with  ono  another,  ao  aa  to  give  eufliciont 
•IcctTo-inotor  force. 

In  writing  or  speaking  about  the  use  of  electricity  in  medicine,  it  in 
a  matter  of  ^nai  importance  to  avoid  the  use  of  the  old  lenud  qxiantiiy 
and  intensity,  wbieh,  to  use  the  language  of  one  of  the  most  ominout  of 
living  writora  on  galvaniam,  "are  romnantA  of  an  erToneou-S  theory." 
The  amount  of  niyatification  which  has  buuu  produced  by  talk  con- 
cerning  the  therapeutic  cffecfa  of  currunts  of  large  quantity  with  low 
iQteasity  as  oontrast^d  with  those  of  currents  of  high  iDtciitiity  and 
low  q^uanttty  fa  equalled  ouly  by  the  amount  of  nuotit^iiHa  wLiih  hon 
boon  written.  Curronlfl  of  galvaniHni  have  really  only  ojio  attribute, 
— !.f.,  currcnt-strcugth, — and  that  is  in  strict  acuordam-e  with  the  lav 
of  Ohm. 

If  c  =  -  it  u)  evident  that,  in  order  to  have  a  unit  by  which  there  can 

bo  a  moasurcmCDt  of  an  electric  current,,  it  is  noccHsor)'  to  have  a  unit 
of  roaistance  and  aunitof  eleeti-o-motor  force.  The  iinil  which  has  been 
finally  settled  upon  by  oloetricinns  na  the  measuro  of  electro-motor  force 
is  known  a«a  volt.  It  is  equivalent  to  10*  (10  raisod  to  its  eighth  power) 
abeoluto  French  unita  of  force.*  The  unit  of  resistance  ia  termed  an  ohia, 
and  equaU  10'  abaoluto  French  unite.    Bubolituting  thetso  unitji  for  thoii 

reprcMntativo  letters  In  the  formula  c  =  -,  wc  get  c  =  -  ^^  -.     In  thii 

r        °  I  okm 

way  theunitof  cijrrcnt.6trongth  i»  obtained,  and  ie  known  as  an  nmpfre. 
This  unit  is,  however,  entirely  too  large  for  practical  purposes.  It  is 
therefore  generally  aubstltuted  by  the  so-called  millinmpfTe,  which  la 


the  one-thouaondth  part  of  an  ampere,  or 


1  tw/f 


The  term  gnl- 


100 0  ohms 
vanomotor  h&a  long  been  used  in  electricity  as  the  name  of  an  inslrument 


*  All  faram  ara  Kmiartibli)  into  ana  ncntbor,  snil  lienoe  it  is  poratbU  ti  mht  (he  noit 
«kUb  li  «iii|)!o7«d  Lo  niDuuriug  •lootriuilj-,  bvBl,  or  otbor  fonso  to  wlial  U  kiiowo  u  tb« 
•bcalula  nntl  at  fureo.  The  kbwiliito  noil  of  tnne  !•  mlvkji  wwhaiiii'Jtl,  kod  but  Id  ibc  jiait 
VKrlvd  ifi  dilToretit  aocaliia.  At  proient.  bovsvar,  KicmtiiiU  fttniMt  iiDiv«rul]]>  odupt  the 
FriHMh  unit,  wtilsli  li  >  ToprMintatlon  of  th*  nianunl  al  furoe  required  to  niH  on*  (rftinmc 
thranjib  »a*  e^atlinctra  of  di>t«a(:a  iu  oae  ■eoiod. 
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which  sbows  tbfi  «xi6t«iLC0  of  ftn  otoctro  currout.  Aa  absoloto  gftko. 
nomuicr  is  one  vhich  rcvcalfl  not  only  tho  current,  but  also  the  amount 
of  electricity  that  is  paxaing.  Aa  good  ftbeoliito  galviiiiornotcra  aro  miw 
niaiiuriKturijd  wliich  moasuro  the  curront  in  millianipercH,  it  would  Hc«m 
At  first  to  bo  R  vciy  way  mAtt«r,  in  testing  tho  excitability  of  nciTca 
or  in  reporting  casoa  tTMited  by  eloctricity,  to  tilate  oxuetly  how  mutiy 
niilli:inij)drvi!  passotl  through  tho  norvo  or  throu<;h  tho  syslvnii  in  other 
wordit,  it  wouhl  aoom  eoHy  to  have  a  doKogo  of  otoctrivity  cotnparahk  to 
that  of  medicinM.    TJnfoi'tunatoly,  tho  affair  ia  not  so  aimple.—^hiofly  on 

^aeoount  of  the  diffueiou  of  tho  uitM^trii-nl  ourront  which  tiaturnlly  talfos 
Be  during  ito  paiwngo  through  tho  human  body.  If,  for  instance,  an 
oloctrodo  of  a  square  inch  of  surfac'u  be  luud,  the  ofToct  upon  the  organbtm 
moftt  be  different  from  that  which  would  ho  obtained  by  employing  an 

^«loctrode  of  twuuty  (iquaro  inches.  In  tho  ono  coao  a  conccntnitt'd  cur- 
rent would  paM  at  loaHt  for  itoiiio  litllu  diMtanro  into  the  body,  in  the 
other  a  largo  number  of  proporlioiially  feehlur  currents  would  enter 
from  the  beginning.  Hore  than  this,  when  it  is  intended  to  galvanize 
.  fixed  ipot,  a«  a  ganglion  or  nonro-tnink,  it  i«  rarely  posaiblo  to  note 

kexaotly  what  pttrtion  of  tho  current  which  ontont  lht<  body  roachoH  the 

tilcaired  spot,  and  bov  much  of  it  is  dilhiBcd  through  other  tissues.     (Sco 

<]ianigrepb  on  conduction.)  In  order,  therefore,  to  compare  T0«ult«  ob- 
tained by  diffenint  cloctriviaoR,  or  by  tho  narao  electrician  upon  the  samo 

.  eoae  in  auocwriro  days,  or  In  dlfTereat  caaos,  it  Is  oascntinl  to  know  ox- 
ftctly  the  bIzo  of  the  electrodes  and  tho  ponitionn  at  which  they  woro 
jilaced  upon  tbo  body.  To  Ewilitato  measurements,  Mr.  C.  W.  MGllei 
has  pru|>wuMl  that  in  ihorupoullc  oleetricity  a  fraction  bu  usod  to  ex- 
preM  tbo  concentration  of  the  eurrent  which  is  employed,  the  numcr* 
Iter  of  Ihu  fraction  to  coniuKt  of  the  number  of  miiliuiniM^roH,  tho  denomi- 
nator  of  tho  number  of  square  centimetres  in  tho  electrode.  Thus,  tho 
fVnction  ^  would  mean  that  n  currant  of  one  milliamp^ni  strength  had 
boon  employed  with  an  clccinxlo  of  thirty  ccntimotros  of  Hurfacc,  whltu 

llho  fraction  ^  would  mean  that  tbo  cuirent  of  four  milliampiros  had 
been  employed  through  an  electrode  of  sixteen  square  centimotroa  of 
imrlkce.  Tbcso  fhictionft  do  not  express  in  any  way  the  rolnttvo  po«ii- 
tiona  of  the  olcetrodo,  and  tho  altonition  of  half  an  inch  in  (he  position 
of  an  eloetrodo  on  tho  snrtiK*  of  tho  body  may  double  or  halve  tho 
•laonnt  of  a  current  which  reaches  tho  desired  <ipot.    Practical  dougo 

^of  electricity  in  therapoutica  in  probably  a  ehimora,  and  cerlainly  hna 
lot  yet  been  aatJRfliclorily  achieved.     It  Is  possible  that  in  certain  doli- 
ite  caaes,  with  vory  carofUl  invoflttgatorA,  tho  moaauromcnt  may  be 

^wnploywl  with  odvantniro  for  tho  study  of  physiological  results.  But 
ono  who  Is  familiar  with  the  average  tmJnUig  in  physical  science  of 
physicians  who  nw  electricity  must,  T  think,  rooognize  that  the  publica- 
Uans  of  olootrical  racosurcmunts  amount  to  little  more  than  a  show  oC 
•cientilic  accuracy. 

Ff>r  ordinary  uao  In  diagnosis  and  Injatmont  of  disease  gnlvanoino- 
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tore  nro  not  roquirod,  tbo  exporieiicod  medical  olectncian  bisitij  suffl- 
oicntly  guided  by  tho  sensations  of  tho  patioDt  and  Uio  musoulor  oS'ccta 
achiovod. 

A  don«a  fog  has  boon  thrown  around  the  aubjootof  electro-thera- 
I>outic8  by  the  idoa  tlint  tlicro  arc  vurjous  eaflcniialty  dLlTcrerit  forms  of 
galTanism.  The  curroat  which  flow^s  fVom  a  coll  or  a  combiniLtioii  of 
oolls  is  f>|)okcn  of  nR  n  continuoiti  current,  or  somotimos  as  a  phm/iry  evr- 
rent;  bcsidea  tliis,  niodorn  tborapoulists  use  another  wrioa  of  currvuti', 
which  are  linown  as  the  indxtced  currents. 

The  term  primary  current  ie  ofloii  applied  to  one  of  lUcso  induced 
currotilH.  If  wo  empluy  ilio  name  conti'nuons  current  for  that  current 
derived  from  the  galvanic  cell,  we  must  continually  be  speaking  of  llio 
mterniptod  continuotiH  current,  which  corlainly  is  inologant.  I  shall, 
tbercfuro,  cmploj'  tlio  nnina  cfumirai  curratt  or  g<^vanic  cumnt  to  dceig- 
nut«  that  form  uf  galvanism  u'hk-li  i«  gt.Mioi-:itud  in  tho  galvanic  cull. 

If  »  coil  of  insulated  wire  have  a  bjirof  soft  iron  placed  in  it^  centre 
and  be  surroundod  by  an  oxicnial  coil  of  wire,  when  a  chemical  current 
ia  passed  Ihrouj^'h  the  first  coil,  owing  to  physical  laws  which  it  ia  not 
noCflssary  lioiv  lo  conKiiler,  every  time  the  gnlvnnic  elreuit  is  cowpIi>l«J 
or  inloiTupted  u  brief  current  of  oleelncily  is  induced  in  the  innoi"  or 
first  coil,  anrl  also  a  similar  current  in  Ihe  outer  or  socciiid  coil,  The 
only  phyeieal  facl«  which  it  is  ncceswry  for  iM  to  know  are  that  thceo 
induced  curroul^  aro  voiy  brief  and  of  great  strength^  al-^o  tiint  th«y 
are  to-tind-fVo  currunt^, — ihnt  lit,  ruii  in  oppo^ito  dirootiou^  iu  eiuji  indi- 
vidual coil.  ThiiR,  in  the  innor  or  first  coil,  when  the  galvanic  circuit  ts 
closed,  thi)  induced  current  in  tUc  inner  coil  runs  parallel  to  thogeuor- 
alor  chemical  current ;  but  when  this  hitter  current  it)  broken,  the  induced 
ciiri'ent  runs  in  a  contrary  direction.  In  the  outer  coil,  tho  induced 
current,  which  in  imttanlanooualy  developed  when  tho  galvanic  current 
is  ecnt  tlirough  the  inner  coU,  pursues  n  direction  opposite  to  thai  of  (hu 
chomical  current  i  but  when  tho  latter  ia  broken,  tho  rotum  induced 
curpont  in  the  outer  coil  runs  pnriUlol  to  tlio  gonomtor  enrrcnt. 

Alt  tticso  iiiduood  currents  run  bitckwurd)<  nnd  forwards,  to  and  f^, 
in  this  way,  it  would  appear  that  there  could  not  ho  any  nc^tivo  or 
jtositivo  polo  to  the  battery  which  genomics  them,  for  ifono  cud  or  polo 
of  the  wire  constituting  the  coil  bo  negative  in  regard  to  tho  first  in- 
duced current,  it  must  be  poBitivo  in  regard  to  the  second  or  return 
current.  This  is  OAstirodly  true  so  far  na  concerns  the  outer  or  eocond 
coil,  but  if>  not  true  for  the  tnnor  or  first  coil,  as  is  readily  understood  by 
meonsofthedlagTamof  an  induction  battery  given  on  tho  opposite  pago. 

It  ia  plain  that  when  the  current  is  paaaing,  the  hammer  A  boing 
in  tho  position  rcproeonted  in  tho  diagram,  m  will  become  isognotio 
and  attract  h.  This  at  once  breaks  the  current,  and  an  induced  current 
runs  ihrougli  the  f^rst  coil  and  is  received  by  tho  patient  grasping  the 
handtcti  PP.  The  instAnt  the  current  is  interrupted,  in  loses  tltt  mag< 
"etiem  and  the  spring-bammor  flies  back.    Now  the  circuit  ia  closed^ 
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and  for  tho  second  time  an  induced  current  runs  through  the  first 
coil  c.  It  ia  «rident,  however,  that  thia  induced  current  of  clooure 
will  not  pass  throuj-h  the  body  of  the  peraon  ^aspin^  tlio  handles  P  P, 
:  bat  will  pRssalon^r  A  ihi-nugh  the  cell  to  the  other  end  of  th«  coil,  as  a 
■borter  route  und  oiio  of  vuttly  losa  roslataneo.  Xi  is  plain  that  from 
Uie  ianor  or  first  coil  tb«  induced  curroDt  of  broken  circuit  alooo  pns&ca 
thfongh  th«  body  of  the  patient. 

Fio.  2 


K  vdnMk  (IrMcM,  wlthth?  +  ko'I  —  utslili  m  i(;  s,  VA\  \a  wlji':))  lUc  yiiiamTT  \uianA 
wnvM.  m  (BTTMI  vf  Uw  am  wll,  b  Binciued;  K  iplliiS'lLknuiMi  at  iltoahii ,  in,  •  (il«i« 
•4  anft  lfe«  WMnlog  »  bi(b«I  vIibii  lb*  cucnol  b  |aailii(-.  It,  outer  cull  In  vhlch  III* 
iittv*Ht«r7  IfHlvr*^  eqnvat,  or  CDm^Dl  uf  Am  ■■mdJ  eoll,  b  g*ii«r4t«d ;  ^^  TifeodlF*  at  1n»r 
aM\  r.  h»)lM«f  ootx  rail. 


In  iw^rd  to  tho  oiit«r  coil,  it  is  oriilont  that  whon  tho  circuit  l« 

I'doicd  the  momuntary  induced  current  roust  ran  tbrbdgh  the  body  of 

'bint  who  gra8[>s  tho  bandlu^  /"and  P*,  and  that  th*  rvltim  current 

which  p&8»(»i  when  tho  circuit  is  broken  must  take  the  nnmc  routo. 

U  follow*  from  the  nbova  considerations  llmt  tho  current  cf  the  firtt 

TtoH  ma»  throogh  the  puiiunt  oafy  in  one  direction,  aud  cloctricians  may 

correctly  mark  poles  -f*  and  — ,  but  that  the  current  of  the  second  coil 

tuna  in  btiih  directions,  ho  that  any  dcmiffnation  of  its  haadlos  as  poai- 

Ut0  and  nogntive  ia  incorrect.    Tho  only  justification  for  tho  marking 

of  tba  uooDdary  or  outer  current  polox,  as  ia  ofton  done,  is  found  Eo 

tfas  fiurt  that  tho  induced  current  of  tho  broken  circuit  is  atrongcr  than 

that  of  the  closed  circuit.     Hence  it  is  Ihat  witli  very  estrun^  currents 

'til*  two  poles  can  somelimos  be  diotinguinhcd  when  grasped  fo  the 

hand.    The  dilTerence  is,  howerer,  a  nlight  one,  and  fur  all  practical 
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jiuTpOMs  the  induced  current  of  the  oHtor  coil  Is  a  to-and-(Vo  ono, 
without  »ny  ncgntivo  or  [lositivo  poles. 

If  a  strong  continuous  ^Iranic  cun'cnt  bo  passed  through  a  pci-sou, 
a  ahouk  ia  folt  at  the  moment  of  making  iind  breaking  the  circuit,  but 
whilu  the  currunl  is  pushing  no  Bonsulion  is  porcelvod  except  at  tbe 
points  of  entrance  and  exit.  Or  if  the  cuirvnt  bo  passed  through  tho 
ncrvo  of  a  musclo.  Hint  muaclo  Tiolcntly  contracts  nt  tho  moment  tbe 
viroiiit  IB  mii(l<i  or  broken,  hut  ^vhile  the  current  U  flowing  is  quiescent. 
If  a  rapidly-interrupted  faradie  current  bo  passed  through  a  nerve,  tho 
muBcle  supplied  by  that  ncrvo  it)  thrown  into  a  continuous  spasm.  Tbe 
roaftOD  of  this  ia  obvious.  Tho  so-called  iiu-adio  or  iuducci  cun-unl  ia, 
aa  has  nlrondy  boon  stalod,  a  suooession  of  inalantAncous  broken  cur- 
rents for  tiio  finl  coil,  and  ns  brief  to-aml-rro  currentf)  for  llio  oulor 
coil;  »o  tlint  tho  circuit  i:»  contiiiufllly  boiiig  closed  and  broken,  and  tho 
muscle  iscoDtlnually  excited  to  action.  There  is,  Iheroforc,  a  dilVet'cnt 
rosiiH  nehiored  in  the  spplieation  of  the  eontinuous  and  induced  cur- 
rents, nut  hucause  there  is  any  real  differcuca  !n  their  n:tLuro,  but 
because  tho  mode  of  appllcnlioii  is  diverse. 

Most  medical  electricians  teach  that  tho  true  galvanic  current  is 
Tory  diflercnt  IVom  tho  faradio  curront,  and  many,  like  Ducbenno, 
pcrt.ist  in  asserting  that  the  cunicnts  of  the  first  coil  are  eH«eiitiully 
diiForcnt  IVom  those  of  tho  cccond.  Uulviirii»ui  i.i,  however,  galvanifim  ; 
and  its  nature  and  attributes  nro  prohnbly  always  the  enme  ;  the  faradio 
eurrenla  are  Int-king  in  tho  chemical  power  of  tho  continuous  current 
because  thoy  piuts  ro  quickly  that  they  liai.'o  not  time  to  exert  a  chorn* 
ical  indueimu.  Gunpowder  cnti  he  pa-tscd  i*o  quickly  thruu^h  tbe  bou 
teat  flamo  as  not  to  bo  ij;nitod.  The  socondar)*  induced  curront  diffora 
ftomowhat  in  ita  action  from  the  primary  ainiply  hcoauso  the  latter  is 
not  a  to-and(Vo  current,  and  wc  cannot  readily  convert  au  inducod 
into  a  galvanic  or  chemical  current,  becuuae  wc  cannot  readily  tie 
together,  as  it  were,  tho  ends  of  tho  hriof  currents  into  ono.  I  havo 
no  doubt  that  if  we  could  got  the  interruptions  nt  tlie  rate  of  msiny 
tliouNiiid  times  a  minute,  wu  should  find  (hut  the  ]n-iiiijLry  tnduci.id  cur- 
rent would  act  as  a  continuous  cuircut.' 

Wo  can  readily,  by  mechanical  moans  and  oontrivflnco"!,  inlorrupt 
tho  contiiiuouD  current,  or  oven  rapidly  reverse  the  polos  so  as  to  give  a 
to-«ud-fro  current  like  that  of  the  outer  coil.  When  this  is  done,  it  is 
itnpossiblo  to  distinguish  bctweco  the  action  of  tho  gnlvauic  and  that 
of  tho  faradio  curront  in  producing  muscuhir  conlrucliona.     It  is  true 


•  It  hfti  l»rcn  fouriil  that  wbtn  afWiTiJio  miuitimii,  or  IbwiukBlunl,  IbtRu-HtM  tnftpicto- 
^vuils  iDMbiao,  l**ti  oonnlmclod  tli»l  tbo  IntcrruptiaiiA  are  ciacaiirclT  rapiil  iknJ  lUe  to- 
ut t-fV«  ourrant*  inparato  rrom  ana  anolber,  tho  ialtiiitdj'  nipla  luraonion  of  ionUDtAnenui 
indiiowl  onrrcoU  in  one  iliMwtlnn  bu  all  III*  chomlnal  fSarU  of  a  (iBiulj  niirruril  [  lu  othar 
Konla,  tha  lnterni|>tiuai  ar«  k  brief  thai  thej  ara  willmut  innuoneo.  t  am  not  aner«  n(  anj 
Irlkla  villi  tb«H  uiMliinca  upon  liiios  lixu**,  but  <lo  not  doubt  that  Ihvir  earraot*  will  lit 
ronfiil  to  produdo  iba  inmc  rcaulU  M  obtntoil  oufmata. 
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Ihitlin  certuin  difleflRcd  Btiiloa  of  the  maocle  it  Km  been  funrtod^uid 
witb  B]>piiri>uL  ruasoii,  that  tlio  ncttoii  of  tba  iuducod  current  \s  osen- 
tialljr  (liiTLTent  fVnm  tbat  of  tho  true  galvanic  current.  Bui  I  boliovo 
Airlhor  iiivc9ti^tion  vill  sbow  tbnt  tb«  seeming  difiurcnccs  arc  rculty 
duo  to  the  dlfforuiioc  in  the  luogtba  of  time  during  which  the  ciu-t-eato 
8ro  |)iLHaing,  and  not  lo  nnj*  inhorent  peculiar! tictH  of  the  varioua  currentH 
tboinsvlroA. 

It  is  of  the  utmost  importaocd  to  determine  bj  what  route  or  routoe 
galrftntc  cuitodU  paw  tliroiigh  tho  body  when  tho  polos  nro  opplicd  to 
it,  and,  ftinca  tho  Ixtdy  as  a  galvSDio  conductor  is  governed  by  ordinary 
phyeical  In  ire,  somo  knoirlodj^  of  tboae  taws  ia  a  Dcccssity  to  tbo  oloctin* 
tbcrapeuttsb. 

If  a  current  bo  pnsaiug  along  a  faomogcncona  conductor,  aucb  as  a 
wire  of  iron,  uf  copper,  ur  uf  utiior  riiclnl,  and  lliiit  conductor  i^plitA  up 
ioto  a  number  nf  brnnchcn,  Ibo  current  also  divides,  as  \a  iihiHtnitud  iu 
the  diagram  (Fig.  3).  If  tbe»o  brancbcs,  botog  of  equal  size  and  length, 
tiffur  an  equal  iviiiiiititQce,  tho  cur- 
root  divides  eijunlly;  but  if  tbc 
■ixo  or  length,  and  couKoquently 
tbo  rosistanoe,  of  tbo  branches  be 
unequal,  tho  divii^ion  of  tbo  cur- 
rent ia  unequal ;  the  law  being  thai 
tbo  slroD^lh  of  the  current  In  each 
branch  of  Ibo  conductor  ia  inventcly 
proportional   to   the  rti-«i>i[aitci>  of 

thai  branch.  This  luw  in  as  applicnble  to  conductors  com|K>sed  of 
many  Mibstaocos  ta  to  those  compoM*!  of  a  single  substance ;  but  then 
tbo  rMJstftnoo  ia  ft  branch  dopoods  upon  tbe  epooific  rosisiAncc  of  the 
Bubmanco  of  which  It  ia  composed,  as  well  a«  upon  itfi  sieo  and  length. 

In  applying  tboso  laws  to  tbo  passage  of  galvauiam  tbraugh  the 
body,  it  must  be  borne  in  mind  thai  the  dry  akin  ofTcrs  an  enormous 
resistance  to  tbe  passage  of  tbo  current,  so  that  practically  none  of  tho 
latter  will  pass  fllony  It.  On  tho  other  band,  when  Iliu  skin  \s  thor. 
oughly  wet  with  hbU  water  It  allows  the  current  to  pass  through  it 
readily, 

Lot  OS  suppose,  then,  that  in  the  diagram  (Fig.  4)  +p  and  — p  = 
wetted  poles ;  m  =:  skin,  with  Iho  ti»«uos  below  it.  It  is  ondcnt  that, 
If  tlio  tissaot)  woro  a  uniform  mass,  tbe  current,  passing  tbrougb  the 
skin  as  a  solid  bolt,  would  break  up  into  an  infinite  number  of  curved 
currents,  which  would  meet  and  pass  through  tbo  skin  again  as  a  solid 
man  nl  — p.  It  is  equally  plain  that,  of  these  sub-currents,  those 
whoM  oounw  was  nearest  the  straight  line  from  +p  to  — p  would  be 
ibc  shortest,  and  would,  therefore,  meeting  with  tho  least  rosiatancc, 
be  tbe  strongostf  whilo  as  tbo  curvo  and  con^iquently  tho  lonj^tb  and 
tbo  roslstance  increased,  tbo  strength  of  the  current  would  diminish 
ttntit  it  bocame  practically  null.      In  this  imaginary  case  the  tissue 
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bonc;it1i  Iho  tiltin  biui  been  suppoi^od  to  ha  Iiomogencoua:  in  aciutil  tifu 
ibe  t!»Buo  nuwr  b  liomogeiieous,  iind  the  rcsiMiniu-u  of  tlitt  diffci'oru 
oontttitucntH  varies  eomcwhut.  Consequently,  tho  ctrcngth  of  tho  eub- 
divisiuns  of  Iho  current  is  moditic<i, — those  brnnch  atrcams  boniK  in- 
croaaod  wbioli  -^m  along  op  through  tissuos  thai  conduct  roadily,  and 
wet  versa. 

Fio.  4. 


By  rcmorabfring  ihcso  faco,  we  are  enabled  to  apply  electricity  ns 
cloeoly  as  may  bo  to  any  deeirod  portions  of  tho  body.  TIiua,  if  it  be 
intended  to  atToct  ns  cxctnftiroly  as  poHHible  a  conain  »pot  nr  minuto 
portion  of  a  non'c,  a  n-ell-M '^ttcd  small  eleccrodu  is  placed  diivctly  over 
this  portion,  and.  especially  if  tho  nerve  be  fiomowhat  deeply  flituated, 
pro6sod  down  grml^-,  so  m  to  cotidenso  tho  ti»»uea  aa  far  ns  po«»iblo 
into  a  liomogeneoufl  mass,  whilo  n  large  wet  oIoctiXMio  it)  placed  at  ii 
small  distance  fVom  it  in  n  Hituation  whicrh  tho  anatomy  of  the  (nirt 
will  readily  suggest,  ITjc  diagram  (Fig.  5)  will  perlinps  illufltrato  llils 
point  more  clearly  than  would  many  words. 

FiQ.  6. 


It  is  evident  that  tho  spot  immodintely  iimlor  the  amall  cloetrodtt 
will  receive  the  ftill  Btronj^th  of  tho  current,  wliifrh  is  dircclly  afterwards 
so  broken  up  as  to  affect  rory  sliglitly  any  oilier  pari. 

Asnin,  suppose  it  is  dcsiixid  to  paea  a  current  through  some  length 
of  a  cor\*o ;  it  ia  evident,  in  ihe  first  place,  that  two  small  electroden 
nhould  be  chosen,  and  that  tlioy  should  bo  wi-U  wetted  and  pressed 
flnnly  upon  tho  trunk  of  the  norro  at  the  two  ondn  of  that  portion 
which  ifl  to  bo  affected,  .^gain.  in  applying  etcclrio  currents  tomunclos 
it  i»  found  that  if  tho  wirronls  bo  soul  tIirouj:li  tlie  body  of  tho  muscles, 
only  very  imperfect  and  partial  contractions  occur,  unless  indeed  the 
currents  bo  excoasjToly  sLrung.     l>ucheQQo  was  tlie  first  to  discover 
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Uiat  wbon  one  pot«  Is  plncctl  over  cortaio  epots  or  points  ia  tho  mii<ic1e, 
violent  genoral  spasiiu  of  the  mu&clo  aro  producod  by  carrentn  OBualljr 
loo  rc«blo  to  elicit  II  <li8tinot  reftponM.  To  thoM  pUcAfl  tbo  nfim«  of 
Motor  pointt  lias  Immii  gWon.  Tbow  motor  puiuts  corrospoud  to  ibo 
podtion  at  whicb  the  Huppl^ring  narre  cntera  the  musclo.  ^Vhen  it  ia 
dosiniblo  to  uifcct  cliinfiy  or  solely  a  given  motor  point,  il  is  ovident 
tli&t  on«  emftll  -n-oll-irott^d  olftctrode  Bhoold  bopr&aeod  firmly  ororlh« 
motor  point,  and  another  lai^  vponge  electrode  placed  at  Bomo  Uitlo 
distance  iroin  It,  in  tlie  manner  Trbioh  has  already  bcou  ospluiacd. 

For  certain  porpoeos,  to  bo  horoaflor  explained,  it  is  often  dosirable 
to  affect  chiefly  tho  «kin  by  tho  clectrie  current.  Under  these  circum- 
■taiK>«s  the  ekin  should  be  well  dried.  It  then  otVuni  so  great  a  resist- 
anco  that  only  currents  of  cnnRiilcniblo  strength  aro  able  to  force  their 
way  Ihroush,  and  even  those  currents,  takiuff  adrantago  of  tho  natural 
aparturc^  formed  by  the  an'eiit-  and  othur  glands,  are  brukon  up  into  a 
Boraber  of  branch  currents.  Tho  galvanic  current  reaches  tbo  idtemal 
Btrucluron  in  a  great  number  of  small  ittrcams  very  much  redacod  in 
power  by  the  reatstance  they  have  overcome.  If  the  e«cond  pole  of 
the  battery  bo  a  largo  well-wetted  <iisk  or  sponge  at  n  distant  part  of 
the  body,  it  is  evident  that  these  branoh  ourreots  will  Bepamte  and 
Rubdivido  in  such  a  way  that  their  effect  upon  tho  deeper  stnichires 
will  be  almost  entirely  lost- 
It  ia  a  priaoipla  in  phyaice  that  eleclrivity  upon  points  doc9  not 
itrictly  obey  Ohm's  taw,  but  the  forco  accumulates  on  the  extreme  end 
of  tho  point  until  it»  density  ia  oxct-Haivo,  and  ila  eolf-rcpulsivc  power 
becomes  so  great  aa  to  overcome  all  resistance,  and  to  break  off  highly 
doctnfied  particles  of  iho  conductor,  which  fly  off  through  tho  air.  It 
ia  this  that  rondcrs  the  so-called  "  electric  brush"  so  energetic  in  its 
action  on  the  nkin.  Thin  instrument  confusts  of  n  number  of  wires 
united  in  the  form  of  a  cylindrical  brush  and  cotmectod  with  one  polo 
of  the  battery;  when  this  ia  brought  in  contact  with  the  skin  of  n 
person,  on  whom  nt  some  dirnanco  \»  placed  tho  other  largo  well-wetted 
electrode,  each  wire  point  ofFcPt  a  dense  accumulation  of  electricity, 
which  forces  its  way  at  nil  hazards  through  a  minute  portion  of  the 
skin.  Tho  whnio  current  of  courvo  enters  tho  deeper  tissue  In  an  lul^- 
ititc  number  of  enbdiviiions,  and  consequently  its  efToct  in  these  tissues 
ia  reduced  to  a  mininmm. 

PoTsiouMjicAL  Actios. — When  n  moderately  strong  curront  of 
galvaniam  is  pat»od  along  a  certain  length  or  portion  of  a  nerve,  tlicio 
appear  between  the  two  poles  two  xones  of  disturbed  ncrve-ftmction, 
Mpomted  by  a  neutral  point  at  which  tho  nerve  retains  Its  normal 
cnodition.  In  tlie  neighborhood  of  the  positive  pole  tho  irritability  of 
the  norve,  and  also  !t«  power  of  transmitting  Impulses,  are  diminished, 
while  in  tho  proximity  of  tho  negative  pole  these  ncrTc-ntlrihutca 
•re  JacMasod :  to  tho  condition  of  diminished  activity  the  nnmc  of  an- 
tt«rtr«nu>  has  been  applied,  while  that  of  incrvasod  activity  has  been 
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culled  hatckdronus.  Thus,  ia.  Fig.  6,  en  equals  Iho  norve;  -fp  ""J 
— p.  the  positivo  and  n«giitive  polos  rospectivoly;  np,  the  point  »t 
whicTi  the  function  of  the  nerve  remains  normnl,  with  the  zone  of 
aooloctronus  (a)  on  the  oiio  sid*,  nnd  that  of  katclcctroniw  (A)  ou 
tli9  other.  The  loni-or  the  currant  continues,  and  the  more  intense  it 
is,  the  moro  does  tiio  zone  of  nnoleetronus  giiin  upon  tlmt  of  kittolec- 
tronus,  or.  In  oihor  ivordo,  the  moro  closol/  does  the  noiilral  jmint  (np) 
approach  the  nogatiro  pole  ( — p).  Consoqiiently,  when  a  strong  cur. 
rant  bae  piueed  for  n  lonj;rth  of  time  through  a  ncrvo,  the  zone  of  knt- 
eleotroniia  is  a  verj-  short  ono,  confined  to  the  iramodiate  ricinlty  of  Iho 
negative  pole. 

When  the  p»rticlea  of  a  motor  nerve  paaa  ft-om  a,  stnte  of  inertia 
to  one  of  motility, — i.e.,  from  one  of  diminished  to  one  of  incroasod 
excitability, — the  nerve  is  momenlarily  excited,  nnt3  gives  origin  to  an 
impulse.  Thi^^roforc,  whon  anclct^tronus  dlsappoara  In  a  non'O. — t.e-, 
when  a  condition  of  diminished  activity  be<"omefl  one  of  normal  activity, 
— «ii  impulse  la  ffoneratcd  just  ns  ccrtninly  ns  when  katoloctmnu*— 
i.e.,  iTicreiiBt'd  fiinction:il  activity — appL'urB  in  a  nvrvo  previously  DOrmaL 

Suppose  (Pig-  C>)  en  represents  a  nerve,  and  m  tho  ninsclo  to  which 
it  is  distributed.    If,  then,  a  downward  current  be  applied  to  this  nerve, 

Fio.  fl. 


it  i»  plain,  -\-p  bcinij  the  positive  pole  and  — p  tho  negative,  that  a  will 
be  the  zone  of  aneloctmmis,  np  the  neutral  point,  and  k  the  xoue  of 
katclectroniia.  When  tho  circuit  is  closed  in  obedience  to  tho  law 
Already  enunciated,  un  impulse  etarts  from  k,  and,  in  order  to  reach  m, 
bae  to  pass  only  through  the  s.tretch  of  normal  nerve  totwocn  — p 
nnd  m.  Therofora  tliia  impulse  of  circuit-closure  reachea  the  rounclo 
unimpnipwl. 

Again,  when  the  circuit  is  broken,  the  impulse  which  is  generated 
fa  a,  in  oi-der  to  reach  tho  muscle  travels  only  through  tlio  zone  k,  whoso 
conduoting.powor  is  increased,  and  a  portion  of  normal  nerve;  conso. 
qaently  !L  also  reaches  the  muscle  unimpaired.  It  is  plain,  then,  thai 
with  dfscfrniing  currcnfi  strong  movements  mvst  be  induced,  both  a*,  tht 
matdnq  and  at  the  brraliini}  of  the  circuit. 

With  aicendinij  carrents  the  reaultji  arc  different.  Thus,  in  Fig.  7, 
at  ^  Dcrvo ;  m  =  musc-lo ;  -f-p  ^  positive  polo ;  — p  ^  negative  pole; 

Fia.  T. 


HjB  ^  neutral  point  j  <i  =  nunc  of  aneleelronus ;  k  =  xonc  of  kntclcc- 
tronuB.    l^ow,  it  in  plain  that  the  impulse  gouemted  iti  k  at  tho  dotting 


'^KCTJUciry. 

"of  tbe  circuit  inuAt  pass  tlirou^h  a,  tho  zono  of  diniiai»b«d  condactiag- 
(towor,  in  onlur  U>  ruuth  ")■  Coum>queuLly,  vriili  tha  Awoadiiig  L-urrcnC 
llie  contnictioas  of  circoit-clonure  aro  reiy  fuebto,  or  too  altogclher 
waatiDs.  Whuii,  bowuvur,  Uio  uircuit.  ia  brokon,  tho  impulao  goocrulod 
in  a  rMchte  the  muDcIo  m  uniiop&iivd. 

Vr'UhQUt  occupying  mora  space  with  a  diRcusMon  of  the  emlijoct  of 
oleclratonuB,  but  coDleoting  m^iuilf  witb  the  etateinuni  Uiat  those 
facta  ao<J  KASoninga  apply  especially  to  such  currents  of  tntKloimts 
etreo^tb  as  nr«  with  propriety  employxl  in  thcrnp&utice,  it  ia  plain 
that  tletMMJDiiUig  cumjQUi  ought  to  be  mor«  efficiool  in  inducing  con- 
tntctioiu  than  arc  ascending  currents.  What  science  thus  has  dincov* 
crc<l,  clinical  mi^Jicitiu  bus  aliKi  fuund  out:  dc»ectiiling  currcnta  arc  in 
practice  found  to  be  more  powerful  than  aacending  currents. 

From  what  has  bcoo  already  said,  it  is  so  evident  as  scarcely  to  occd 
further  demons Lrut ion  that  the  hruaking  of  a  current  running  ia  ono 
diraction  uiuat  rcuder  tbe  norve  moro  seoaitive  to  the  closure  of  a  cur- 
rent running  in  the  oppouto  direction,  but  lew  sonsitivo  to  tho  closurs 
of  u  oumut  running  in  the  aame  direction  ;  for  when  the  ourronts  pasa 
in  oppoaite  diroctions  anelocljonus  suddenly  becomes  kntolcctrouus, 
— i.e^  that  which  wiu  below  normal  tiuddonly  bocomos  above  nonnal, 
— wbila  with  parallel  currents  aueleotronus  remains  ancloctroDus. 

To  make  this  mora  clear,  however.  Pig.  8  may  bo  employed.  In  It 
tbe  lettoni  have  tbe  cwmo  sit^nifiuinoe  as  in  those  previously  used,  whits 
the  MTOwa  on  the  side  of  the  loctering  represent  the  direction  of  tb« 
current  to  which  tho  lettering  applies.  The  downward  current  is  sup- 
posed to  be  broken,  and  to  be  followed  inotantly  by  tho  upward:  of 
cotme  the  upper,  a,  changes  into  A,  and  a  doubly  powerful  impulse  i* 
tent  down  to  m.  Now  the  upward  corrcut  is  broken,  and  the  down- 
ward sent  through  Iha  nerve ;  at  once  tho  lower  a  becomes  k,  and  m 
rooeivee  again  a  doubly  poverAU  impulse. 

Fio.  8. 


Tho  practical  application  of  this  reasoning  ia  a  very  apt  one.  It 
bccomos,  in  tho  first  place,  very  plain  why  tbe  secondary  to-and-fio 
corront  of  the  induction  coil  has  ho  much  more  power  over  mu^cloe 
tluin  baa  tho  primary  induced  current  or  the  chemical  current,  na 
nrdinarily  applied. 

If,  however,  instead  of  tho  chemical  current  being  iimply  inter, 
ntptod,  its  polarity  be  nnddculy  rovcnod  at  brief  intervals,  all  tho 
efbcts  of  the  to-and-fro  induction  coiroDt  upon  ht^althy  muscle  nro 
obtained     Uore  than  this,  for  roaBooi  to  be  hereafter  adduced,  in  cor- 
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tain  muacukr  pnralysr s  1  ha%'C  found  lliat  nmstJca  wliicli  Tnil  to  rcsiioad 
to  all  otkor  ciuTonU  rospood  rcuJily  to  a  vorj  bIow  to-and-iro  chemical 
ciirrcnt 

HaviDg  obtained  an  idoa  of  the  manner  in  whiiJi  galvanic  curresta 
produco  musculur  cnnti-a<;tion,  il  is  noxt  iu  order  to  study  their  iiiiluouou 
upon  disoasod  masclcs. 

If  a  niuaelo  by  doBtruction  of  its  supplying  nerve  bo  cut  off  fVom  nil 
spinal  influoDce,  it  or  its  uervo  rapidly  undorgoes  n  degenoriLtiou.*  To 
the  counto  of  a  very  fi:w  duys  it  will  bo  found  upon  toeting  that  the 
muscle  no  lon^or  reapouds  to  a  rapidty-intcrruptcd  furadic  curroul,  but 
doos  respond  to  euoli  curroul  when  slowly  interruplcd ;  &  couple  of  days 
later,  and  tho  muNC-tc  failit  to  contract  to  the  nioHt  powerful  and  mofll 
filuwly-interruptod  induced  cut-ronts.  When,  hou-cvur,  iho  continued 
cuiTont  iM  ftppliftd,  and  it;  vory  slowly  intormpted,  or,  bettor  still,  ro- 
versed  at  inten-aU  of  nne  or  two  nooonds,  oontraptinns  aro  produced. 
It  is  this  fact  thut  hits  led  to  the  bulicf  tbiit  there  is  sotnu  iiilrinsic  and 
ioBcrutublo  difforonco  between  the  induced  eurront  and  the  chcmioU  cur- 
rent. But  time  ia  an  clement  roquirod  for  tho  propagation  of  any 
force.  If  tho  hand  bo  pOKSud  rapidly  through  a  flume,  the  laLter  is  not 
felt;  if  tho  hand  move  more  slowly,  a  setiivitioii  of  warmth  is  per- 
ceived;  if  tho  motion  bo  still  ftlowwr,  this  sonsution  boeomos  pain. 
Now,  If  tho  hand  ha  partially  aniesthotic*  from  disease,  in  order  for 
the  ftcnaation  of  warmth  to  bo  poreoivod  motion  must  bo  much  nlowor 
iban  in  the  firet  instuneo.  In  other  wordis  more  time  in  rcquifcd  for 
the  partially  paralyzed  fiensory  nerve  to  perceive  hcflt  than  for  the 
normal  norvo  to  do  no.  What  ia  true  of  the  sensory  norve  is  tnio  also 
of  the  motor  nerve.  It  doos  not  ruHjKHid  no  quickly  to  stimuli  whoa 
partially  paralyzed  m  wbon  normal.  Tlie  muHcIo  first  loaos  it«  power 
of  rcapoudiug  to  those  furadic  eurreutc!  which  are  excessively  rapid, 
thuu  to  thoHo  which  are  leaa  so,  and  Bnally  to  all  iuducod  eurreuta, 
because  A'oin  their  very  iiaturo  tbe»e  currentH,  even  when  nloweeit,  la^t 
but  a  f\-actieu  of  a  secoud.  Tho  (jhemiuil  eurront  may  be  continued 
for  finy  length  of  time  at  tho  will  of  the  operator,  wbo  ie  thus  enabled 
to  act  upon  a  musolo  whose  nerve  hiui  become  so  insonsitivo  that  it  fails 
to  perceive  the  flaili  of  faradic  galvanism. 

The  proof  of  this  nomewhat  di><;matio  roaaoning  in  to  be  found  in 
tho  foci  that  tho  rapid ly-intemip tod  chemical  current  ia  no  more  nblo 
to  affbct  Ihe  diBoaBed  miLwle  than  is  the  mpidly-intorrupted  funidic 
curroul,  an  I  have  proved  over  nnd  over  again  in  various  forms  of 
pai-alyaifl.  That  there  is  no  ditforoneo  bctwoun  tho  chemical  and  the 
induced  currents  in  their  chemioal  action,  except  in  so  far  aa  thetr 
irilluonce  Is  atTuctod  by  the  duration  of  their  passngo  and  tho  to-and- 
ftt)  character  of  many  induced  ciirrontu,  ia  iihundanlly  proved  by  tho 
'Gnkmme  magneto-electric  mnchiiteH,'*  in  which  an  induced  current  is 
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abU^Bod  with  almtMl  inSnlUth-  ntpiil  Inturruptiona  and  niiinitig  only 
in  ODO  diruction.  With  this  L-urrunl  ull  tlio  phoaomonn  nl'  chemical 
tloeompOBilioD,  etc.,  are  obtaiued,  aod  do  doubt  the  effuota  uf  Ibu  cod- 
tiiiii»d  chomieal  curr«Dt  upon  the  hiimiiD  ft*Amo  would  bo  prodticible. 
TaCRAPXL'Tic  AppLiCATiuN.~T-Most  of  tbc  th«rnpeutio  njtpiieations 
l«r  eloctridty  are  oon^iderud  in  thia  book  uiidur  spouUl  huiidiiiga,  bul 
it  aecius  propor  at  tbia  placo  to  call  atmnlion  to  the  ose  of  the  cuireat 
lor  tho  rubor  of  vsriouH  locnl  rheumatic  nffoction-i.  In  8ubacut«  or 
>iiio  tntuctdar  rWmmutitim  furudiziiliuu  i»  of\eu  of  groai  sorvice,  and 
tevmi  ID  rfaoamatic  disoaaos  of  tbo  joints  it  ftoiitctimes  bringa  itiarkod 
roUof.  When  tho  symptoma  aro  oculoly  inB.imiantory  tboy  must  Cnt 
bo  fltibiluod  by  suitablo  maasurue;  but  whou  tlioy  are  subacute  Iho  cur- 
niDt  m»y  be  cmpioyixl  »t  the  beginning  of  tlio  nttack.  It  should  be 
rapidly  iiitvnuptod,  uud  ehuuld  bo  aa  stroug  us  vaa  be  komu  by  tho 
pati«al^  Tho  first  ««aaco  nhould  last  but  Gv«  minutes,  but  tho  time  of 
application  oaa  bo  griidunlly  proinicloil  to  Qiloon  or  twonty  mtriutos. 

Motor  S^em. — Gaivuuio  vurrcuia  ai-o  employud  in  jMiralylic  afToo- 
lionn  for  throo  distinct  purposes. — namely,  diaijnosit^  prognosis,  and 
tkeraptvais.  Tbcso  1  ahall  consider  in  tbo  order  in  which  they  bavo 
tmio  namod. 

Thoro  are  certain  pal»es,  such  as  piwuilo-muscalar  hypertrophy,  in 

which  tho  tuu&cuiar  Blructuro  ia  so  duotroycd  iudopoudcnlly  of  any 

inTOJTemont  of  tbo  norvouu  eyatom  tliat  do  rospon«o  to  tho  galvanic 

currrat  is  poiwiblo.     All  of  thc«o  paltiioa  are,  howoror,  os^cntinlly  ox 

tingly  chronic,  and  iboir  diagnoaia  is  bo  bo  madu  out  chiefly  by  a 

Iviioroacopical  examination  of  tho  lausoles  tbomeelroa.    As  electricity 

Woos  not  como  into  play  in  tho  dingnous  of  those  cases,  I  shnli  not  uiy 

more  about  them.    It  is  otherwise  with  suddenly -developed  panilysiii 

in  which  the  hintory  does  not  point  to  any  immediate  cauw,  such  aa 

diphtheria.     OAuti,  in  fuch  cased,  galvaDism  is  of  gruat  diognoetio 

▼alue.    Aa  atated  proviously,  whon  a  muscle  ia  entirely  duprivod  of 

the  influence  of  the  spina)  centrea  it  rapidly  losoa  it«  eloctro-contrac- 

tiliiy,  wheruoa,  tf  a  muscle  bo  paralyeud  from  a  lesion  of  such  character 

^Or  po«itioa  aa  not  to  inltii-fero  bctwuon  it  and  the  trophic  coUa  of  the 

LVonl,  it  maintaind  'u»  iiitogrily  ftfr  many  wooks.     Whon  a  muscio  is 

erating  for  want  of  spinnl  induenuo,  it  first  loaea  its  power  of 

}nding  to  mpidly-inUirniptxxl   farodic  or  chemical  cun'enla,  then 

islowly-intorruptcd  farodic  current*,  thoo  toftlowly-intcrruptcd  chcnv 

sal  currents,  and  lastly  to  slowly-roversed  chcmieul  vurrunta     At  this 

[tinio  ocean  with  the  gnlrnnic  current  Iho  so-cullod  "  reaction  of  >ie*je.n' 

tian^"  firttt  diaooTored  by  Bi-onner,  and  since  ehdjorated  by  Erb 

iZimmna  EMyc,  xi.  273)  and  G.  B.  Hassey  {Mai.  Nem.  Fob.  1883,  ,j 

p.  124).    To  comprehend  this,  it  muttt  bo  remoiabcrvd  that  it  la  obtain- 

■hlo  only  by  applying  tho  electrode  to  tlte  muAcIo :  if  tho  eleclnMlo  bo 

^Applied  to  a  nurre-trunk  of  a  do^^nci'atiu.!;  muscle  it  will  bo  found  that 

EtioD  is  diminialiod  in  (juantity  but  not  altered  in  quality.     Whon  A 
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gahatiw  citrreut  of  only  moderate  strcnjrtli  Is  usotl,  sad  the  aegativa 
polu  (catbodo)  pUccU  ovor  tho  oormal  biusclo  but  not  over  its  motor 
point,  a  Btrong  contraction  occurs  nt  th«  closure  of  tko  circuit;  wboi 
however,  tho  positivo  polo  (anodo)  ts  plut-ud  over  the  uurmal  mUHol 
tbo  contraction  U  much  loss;  in  neither  ca.<ig  is  there  any  contrao*^ 
lion  whoa  the  circuit  is  bi-okun :  iu  other  wordtt,  with  tho  normal 
tnuacle  and  a  foublo  curront  w«  obtain  good  cathodal  closing  oontrAo- 
tion,  alight  anodal  cloiung  contraction,  and  no  motion  whatoror  at 
either  cathudal  oponing  or  anodal  opening-.  Whoo  u  current  of  auf- 
ficioQt  power  is  used,  opening  contractions  aro  produced,  and  the 
anodal  contrnction  is  greater  than  the  cnthodal.  Tho  "reaction  of 
degouuratjou"  con«Uut  mvroly  in  a  mui'u  or  Xvan  perfect  rovemal  of  the 
above  formula.  Tho  anodal  (posiuvo  pole)  closuro  then  cauaes  a 
Hlron^'vr  contrnotiun  than  the  cuthudal  (negative  pole)  cJosure.  Wbon 
there  is  only  a  >tlif  Ut  degree  of  degeneration  praaent,  there  is  a  eomv, 
Hpoodingly  slight  increase  of  »iiod«l  closing  over  cathodal  closing  cot 
traction.  A  nuuimuin  degeneration  would  be  indicated  by  an  equality 
of  the  two  closing  coatraeiioas. 

Thorn  alterations  in  tho  olec-tricnl  rolntions  of  a  degonornting  muscle 
are  readily  formulated,  and  in  tliis  way  are  perhupii  mora  readily 
grasped  by  the  etudont,  Tha  symbola  are  ns  fuLlowe:  An  CI  0  repro- 
Mnle  anodal  closing  contraction ;  An.  O  C  represents  anodal  opening 
contraction;  ('a  C'l  0  roprusonts  cathcdal  closing  contraction  ;  Ca  O  0 
reproeoDta  cathuilttl  opening  contraction;  <^  rcprvaents  is  Uis  than; 
^  representA  is  more  tJi'tn  (tho  point  of  tho  <^  being  towards  tho  Iceaovi 
quantity).    Then  the  formulas  uru  ; 

A.>ClC<CuCICl^^^^l^^^^„,_ 


An  O  C>  Cn  O  C 
An  CI  0  =  Ca  CI  C 
An  O  C  =  Ca  O  O 
An  CI  C>  Ca  CI  C 
An  O  C  <  Ca  O  C 


L  muscle  in  Arst  stage  of  degcnci-atlon. 


)  muflclo  in  a  more  advanced  stage  of  dcgoner- 
J  atioii. 

After  tho  lattur  Ecactions  of  Bcgencration  (Do  T!  of  some  authors) 
have  been  estnbli.'^hcd,  if  the  ma»oLa  eontinueei  to  undcr^i^o  change,  tha 
galvuiiie  irritiLbility  slowly  dirainishos,  stronger  iind  sti-onger  cunianta 
being  requirc^l  to  produce  an  eflect.  When  a  cortnin  stage  in  reached, 
all  rcactiouB  ouase,  aavo  a  feeble  An  CI  C,  and  at  ta»t  Ihia  is  lost  and 
tho  mu-icio  rosponds  not  at  all.  Wbon  recovery  occurs,  the  electrical 
reactions  of  the  musele  paM  upwurda  along  tbo  pathway  thoy  have 
do«;onded. 

Tho  pmctical  importance  of  tho  Reaction  of  Degeneration  is  greatly 
leasened  by  the  oipenmaianee  that  it*  dumoimtratioii  usually  roquiroiij 
much  skill  and  patience,*  and  that  it  probably  id  never  pi-oaont  when  a 


<  Dr.    Mauay  i^rca  tb«   Iblloftinc  >llT*«tIani  n  U  tii*  u«lhod  of  uialiiiig   iho  IrtI: 
"lUving  plM«lim«iU.molitM»J  alwtmlo  I'lor  a*  nuMlo  lo  V«  IWed.  nnJ  tUo  vtlivt  lo 
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noMdo  still  rotftlos  ]Ui  inUigrity  us  rcgftnJs  the  rnrndic  current.  For 
the  purpOHes  of  the  praotitioner,  the  fuilum  of  rusponso  to  the  laltvr 
currcDt  is  the  boat  (oal  iia  to  tbo  coaditioa  of  a  niuaole.  When  a  muscle 
loses  tt«  poworof  roepoadiog  to  the  rapidly-intorraptod  forudic  cuiToni 
in  &  wouk  or  ten  ^ay%  atler  tiio  ocQinT<MK>ti  of  pAruIytua,  wbtiLhor  the 
reactioa  of  dogonunitioD  can  or  uanaot  bu  Hatisfaotorily  dvmonBtratod, 
the  infurenco  is  Tory  positive  that  the  le^iun  either  i»  one  of  the  nervo- 
tmnk,  or,  if  of  a  ccrvo^t-atre,  14  of  ^uih  a  chamctor  nti  eoriutuly  to 
involve  the  trophic  oolls  of  tlio  apiDui  vurd.  If  a  few  Aays  lator  oucb 
raoHclu  is  unable  to  r<)8|>oitd  to  nn/  fuiiulio  current,  this  inforonco 
booonica  a  certainty.  Uudur  tlioisu  circuauttuiicw,  the  ]M>ti»ibIo  ItMioa 
is  Dorroired  dowo  to  iiifttiitilo  paraly^iis  a  conceivable  dvatructive 
rayolitin,  and  an  Rffecliuii  of  n  nvrvo-truiik, 

A  mytiitis  no  rapid  and  WTcre  as  to  destroy  in  a  few  days  a  portion 
of  tJie  spinal  conl,  and  onsoqucntij  tbe  electro-contractility  of  its  irib- 
ut«7  masclod,  xa  vxouodin^ly  rflvc,  and,  if  it  occurred,  could  ordy  be 
BOnfounded  with  spinal  coiiK^^tion  compliistcd  with  hemorrhage.  la 
infantile  palsi/  the  nntiire  of  the  caw  is  usually  but  too  nppnreut,  aU 
though  the  muHclcfl  oilou  low  tboir  eloctro^nntmctility  a»  quickly  na 
vrbuD  a  ncrvu-truuk  is  ecvcrod.  Practically,  therefore,  very  rarvly  ia 
thero  any  difficulty  in  rocoguiziu;;  tho  »eat  of  tho  lesion  in  acuto  ut 
jpwio  palmcs  by  means  of  the  gaivnnic  test.  It  may  be  laid  down  as  a 
pracUcal  rule  that  when  in  the  adult  a  mmde  loses  to  a  eensiltle  decree  in 
tf /dtf  daj/a  itt  dectrocontradiUt^:,  the  lesioa  is  in  a  lurw-trunk.  Id  recog- 
tiixinjf,  bowever,  these  peripheral  puJries,  it  must  not  be  forgotten  that 
the  injury  to  tbe  nerve  nLiy  bo  very  deeply  Dtluatod,— even  within  the 
mumbraoes  or  aubetaiice  of  tbo  nerreKsontros.  This  is  especially  to  be 
borne  in  mind  when  U  is  a  cerebral  tkorvo  that  is  affected.  Thus,  a 
tumor  situntod  in  a  superficial  portion  of  the  brain  may  press  upon  tbe 
ftbrM  of  a  nerve  just  as  they  ai-e  collocting  together  previous  to  loav- 
tag  the  brain,  and  the  re»ult  will  bo  a  palsy  which  is  really  a  poripberal 
ODO,  although  the  tumor  is  in  tho  norvoKiODtro.  A  similar  thing  may 
liappen  to  tbe  spinal  cord :  thus,  1  have  soon,  in  flpinal  cungusiiun 
^ring  origin  to  meningeal  apoplexy,  rapid  ami  total  destruction  of  tho 
eloctro-muscular  contractility  in  tho  lower  cxtrvmitiuo,  ftom  tbo  protssim 
of  the  clotd  upon  Ibe  cauda  «)aina, 

Tho  permstenco  of  the  muscular  contractility  intact  Ibr  some  wooItr 
aAor  the  occumnco  of  a  paltiy  depending  u)>oq  an  organic  lesion  proves 

MWI  nf«fanf.«e1*et»4  palul  al  iopttiurt,  it  but  bseurbH  ceccaaaij  tb  elOM  uid  i>f>a  Id* 
^twrnli  ftopt^j.  F«r  ttiU  pirpQi*  nsfbiot  U  In  »Hf  *«)r  4iin>|Mn)it«  b>  ■  pvd»l  rbwloto*, 
■  ilai|4a  ■isahsslw  irorlMd  \tf  lb<  f>ol;  it  i>,  in  ttrt,  m  naw^ity  ■Ikhvot  ih*  Mr«>on  of 
•fl  taMsat  (uiaot  bs  oUsLiud,  MftsUsdrspplteUaD  oT  Ihs  alw(n>l«  la«MNit>al  ui  ntanj 
UiMts  san^— «*ia  tlM  iligliUst  ■onnaM  (iradueHl  by  tb«  working  a(  tba  lnnid^nmst- 
kimlur  b«IS( MafMlaf .  If  th*  pcdsl  rhMtom*  oIm  MaUia  SMiaMoUlor,  ««rk*d  hf  lb* 
IM,  hr  ahM^iBf  tba  ]mIm  wktU  Mill  i»  Wa,  iu  UodLn«M  vlll  b«  f  rMtlj  IsortoMJ.  Tb* 
jlMk-vstk  •sntst-braskni  ntualty  hniljh«t   bj   InMrumcnl-iDkkBr*  m  touUy  luiflt  hf 
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tlial  the  cliasBse  is  of  cerotiral  origin,  or,  being  sptnaL,  is  of  bucIi  iiSC 
OS  not  to  conipromiw  aeriously  the  trophic  nor7ea  of  the  cord. 

In  apply^ing  tlioao  ruluH,  it  must  not  bo  forgotten  ibuL  wlionovor  a 
iausol«  is  not  Ui^cd  it  los&i  its  contractile  povrer,  so  thnt  ov-on  io  pamJy- 
sis  fVom  curubrni  hoinon-bngos  tho  muscles  finally  (Ic^oiioi-utc,  allbou;;b 
thin  (Ic^nemtion  is  rarely  no  complete  a&  in  poriphcrul  paliiioi.  It  is 
not  tbo  fitut  of  du;^uui-&tturL,  but  its  dcgroo,  ami  capucinlly  tho  period 
of  time  which  olapsoa  botwoen  its  oceurronco  and  tho  commoncemoDt 
of  tho  j^aralyitig,  that  in  the  imporlaiit  factor  in  tho  diagnosis.  !□ 
cerebral  piilsios  no  distinct  loss  of  functional  activity  io  the  niuaclM  is 
iMiially  perceired  sooner  thsD  six  woeka  uHar  tho  onaot  of  the  attook  ; 
ftud  ov'on  nflor  yen-rs  have  ehip!*ed  soino  raspon^o  may  ofton  be  elicited 
by  Btriing  slowlyintoiTtiptod  or  roversud  i-iin'untH. 

There  are  certain  palsies  in  which  tho  cIcctro.miwcula.r  contractility 
LB  really  or  apparently  above  nunnul.  Very  ftequciilly  tho  uzcvuSdivo 
contractiuoa  producod  nre  not  bo  murkod  iu  the  niustles  to  whieh  tlie 
currontsaro  applied  ns  in  other  inuselc!!,  whowj  movements  nro  to  reality 
redox  in  their  uiituro.  In  uU  thuso  cases  the  prububllitieH  tirv  tbitt  there 
is  a  condition  of  acute  hy]>oii«nua  or  of  cxceesire  funcLioiml  iiTitability 
of  tho  spinal  cord. 

In  regiird  to  certain  so-cnlled  Ainclional  palsios:  in  diphtheritic paraly- 
tis  the  irritability  of  tlio  niiiscloft  is  o^on  dimlnitthod  and  somotimeB 
destroyed;  in  kad  paUy^  it  is  gonerully  lost,  and,  curiously  enough, 
nccoi'dini;  to  my  own  obwrvalion  the  mu.H(;las  may  recover  to  a  marked 
dogixjo  the  pow-or  of  voluntary  motion,  without  a  eorrospoudiug  roBtora- 
tion  of  their  normal  electrical  relations. 

Ill  h^sUricaC  paralysis  any  aid  to  diaffnosia  is  ofton  of  very  groat 
value;  iind  it  ban  been  Oiuurtud  lliitt  io  Ihix  cliuta  of  pulHiu^  the  pruttor- 
vation  of  eleotxo-contractility  with  loiu  of  oleetro^oniiibility  is  always 
prDBcnt,andidof  dingiioalic  import,  Myexpurloncu,  nerurtholoss,is  very 
positive  that  in  hysterical  piiby  both  oloctro-contracjtility  and  electi-o- 
^eligibility  iiro  I'roquontiy  normal.  When,  however,  tho  paraiyr-ed  muft- 
clo  responds  to  galviinie  curronta,  and  the  patient  oa  to  a  gruat  extent, 
or  altogether,  insensible  to  their  pasaafjc,  a  very  poaitivo  diagnosis  ol 
byBtcria  may  bo  given.  Tho  elcctro-cootractility  ia  &07cr  Bcrioualy 
compromiaod  in  hysterical  palBy. 

In  using  galvAnism  as  nn  aid  in  pmgnosts,  the  condition  of  tho  niuft> 
cnlar  contmctiUty  ia  ahvayfi  to  bo  comiidered  in  conjuneiioi]  with  the 
nature  of  tlie  Ic-^ion  and  tho  length  of  time  it  has  e.Kistcd. 

Taking  first  ordinarj-  hfmiplejjta  as  Iho  typo  of  cerebral  palsies,  it 
muHt  he  borne  in.  mind  that  tho  actual  cxititont  amount  of  paralysis 
ia  n*ully  the  product  of  two  oasontially  difTuivnt  fuctunt,  The  ncrvo. 
eontro  ia  primarily  damaged,  and  after  a  time  the  muscle  also  sull'crs 
loss  of  KtructunU  integrity  IVom  want  of  u^n.  Tho  restoration  of  tlio 
norve-cuntru  dous  not  iieces.«irily  involve  the  rosturaUon  of  the  muttele, 
so  that  in  a  case  of  hemiplegia  of  some  standing  the  cerebrum  rai^ 
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^To  roooTorod  itsoli  partially  or  ontiroly,  and  jrot  thu  nnsole  bo  in 
•uoli  a  etAta  of  dc^aeratioa  as  to  be  uoabld  to  reepood  to  llio  iiiipulao 
tra»8initt«d  to  it  from  tbo  norvo-ocDtro. 

Under  Uiosa  oiruumstanoos,  galvaaio  trefttiii«Dt,  altlioiigb  unable  to 
•ffoot  tbe  Derre^wntros  to  any  extent,  does  gr^fit  good  by  rv«torii)g  Iho 
muscular  tono.  It  Is  inanifoetly  imposeiblo  ia  ftuch  u  cmo  to  dotormiDO 
before  treatmont  how  titr  tlia  aenre-oentre  has  ruuovered  ilsall*,  or,  in 
other  word)),  to  what  extent  tbe  existing  paralysis  is  of  centric  and  to 
what  fixioot  of  niuKcular  origin.  Wbvn,  in  n  cuiio  of  apujiloctic  bonii> 
pl«gia,  th«re  is  do  recovery  at  all  of  the  power  of  voluntary  ntove- 
DMOt  after  the  lapse  of  six  wovks,  tbo  prospeei  of  decided  improvement 
from  eloctrica.  treatment  ia  very  gloomy,  because  the  probnbiliticH  are 
Altogether  in  favor  of  the  exisloaco  of  a  serious,  pcreistont  contrioluaioD, 
If,  bowflvor,  tboro  is  tome  motien,  the  probablllliM  of  improvoment  are 
inverauly  proportionate  to  the  atruc-ttintt  liL-uItli  of  the  muscles :  te^  Ibo 
worstf  the  stale  of  the  muscle  the  butter  the  exjicciatioii  of  relief.  If  tbe 
tone  and  the  elflctro-contraetility  of  the  muisclctt  are  normal,  tbo  contric 
fiutor  is  the  chief  one  in  the  production  of  tbe  parulyftis-  and  liltio  good 
b  to  be  aobievod  by  the  use  of  tho  gnlrnnic  cuireni.  On  tbe  other  hand, 
if  the  miuclea  have  undergone  a  very  decided  dogoncration,  much  gootl 
U  to  be  expeetcd.  No  hopes  of  absolute  cure  should,  however,  be  held 
out,  bvcuuAo,  in  the  great  uiajority  of  chaos,  aflat  tho  muscles  have 
been  AiUy  restored  tbe  nervo-contrc  is  found  to  be  more  or  lo«i  dam- 
aged. The  improvcmeut  under  the  u^e  of  ek*ctricity  is  usually  at  first 
rapid,  but  aflora  time  ceaiMM  altogether,  Ivoauso,  the  musclM  having 
recovered  thoir  tone,  it  is  not  jxiiwible  to  atToct  to  any  ^r<eat  extent  the 
Bolo  rumuining  cnuse  of  ihu  pura)j'aii!i, — i.e.,  the  cvtiiric  loston.  Uuder 
tbem  ciroumaLanceti  it  is  uaoloaa  to  continuo  troattnonL 

la  infantUe  paralgiis,  early  in  tbe  attack  the  galvanic  current  is 
of  littlo  value  in  determining  the  prugnusis,  e-vcopt  thai  the  geuernJ 
law  ia,  that  tho  more  rupldly  electro-contractility  in  Itut,  tho  more  acri 
oos  is  the  case,  lu  advanced  cases,  tbe  duration  of  the  attack  and  the 
condition  of  the  cloctro-eontractility  in  the  rauscloe  are  both  to  1>e  con- 
sidered. If  no  reaponto  at  all  to  an  electric  current  ciin  bo  obtained, 
tbo  prognosis  is  always  very  grave ;  although  even  under  sucb  clrcum- 
stances  a  decided  improvement  has  occurred  in  a  small  porcontage  of 
tiw  COBM  I  have  treated.  If  tho  case  be  an  old  one,  tbo  prcmrvntion 
of  acme  degree  of  electro-contractility  indicates  that  the  Btruciural 
lasion  in  tbe  cord  is  not  a  filial  one;  and  as.  iindor  these  circurmitancca, 
[the  muBclos  can  always  be  more  or  lose  purfoetly  roatorcd,  the  pnmpoet 
If  improvomont  is  very  good.  The  pteaervatiou  of  eleciro-cuntmctility 
late  in  the  disorder,  when  tho  centric  lesion  is  no  longer  progroning,  is 
of  much  more  import  than  it  is  in  the  first  few  weeks  or  months  of  the 
case,  wheQ  the  centml  trouble  may  be  ioorcasing. 

In  pi-ripheral  pnisi'et  iht  prognosis  depends  rather  upon  the  nntnro 
of  tbe  nem^lesiou  than  uj)oa  ihe  condition  of  the  musclo;  but  il  must 


bo  rcmambfrt'd  that  when  A  musc-Io  has  tibsolulvly  lost  itc  power  of 
rospouiliii^  U>  any  elecLrioiil  curroat  ita  rcsloratiuii  is  always  a.  matter 
of  difficulty  ftud  of  eome  doubt. 

In  regard  to  thcrnpeusis,  tko  first  point  to  be  dutorminud  in  ocoto 
ie,  very  often,  wboa  to  commence  electrical  treatment.  "Wbon  the 
losion  K  of  fiucb  nnttiro  as  not  to  provoke  nny  irritatioQ  of  tbo  aorro- 
ouiitre,  uo  time  should  be  lost.  ThuJi,  if  a  man  is  UDa,blo  to  ubo  his 
ann  b>)'jauee  hu  Ims  stupt  with  it  iirifler  bis  head  and  tberoby  piiralyzod 
tho  nerve  by  prcsstiro,  galvanism  should  bo  at  oueo  employed. 

IVhcn,  bowovcr,  tbo  legion  la  of  Buob  character  an  of  nocoiisity  to 
Irritate  ibc  nerve- control,  the  case  is  different.  The  lociil  stimubtioD 
of  tbo  pcriphttral  aurve-librfa  by  tho  cioctrical  current  doea,  in  Home 
vruy  not  yet  dotinitely  iinderelood,  affect  the  nutrition  of  the  nervo- 
eontros;  and  whon  these  nerv-o-coiitros  are  in  a  state  of  active  excite* 
3ient  or  itidammattou,  a  peripheral  gQlvuiiie  irritatiun  may  do  tierioiis 
ii\jury.  Uonce  the  rule  that  wlioii  an  acute  paUy  is  connected  with 
active  irritation  of  tho  norve-centres,  gnlvanimn  should  not  be  used 
upon  tbo  museloH  until  the  centric  diaturbunco  has  tiubsidod.  Thus,  in 
hemiplegia  tVom  cerebral  hemorrhage  tho  musclus  niuat  be  allowed  to 
rest  not  only  until  all  symptonua  of  centric  irrllation  have  pneeed  away, 
but  nine  until  the  brain  has  botjomo  so  accustomed  to  the  eloC  that  tbo 
Iftttur  no  longer  nets  ns  a  foreign  body.  It  is  uauully  from  throe  to 
six  weeks  before  electricity  can  bo  used  with  advantago  in  thow  cnsos. 
Again,  in  acute  ctrelritis,  cerebral  or  spinal  meningitis,  and  myelitis,  tlio 
oniploymont  of  galvanic  curronta  should  bo  strictly  forbidden  until  a 
stage  Ih  reacbeil  when  the  effectA  of  the  inflammation,  and  not  tiio 
iuflammatiou  Itself,  are  to  be  dualt  with. 

Whi^n  it  has  been  decided  to  commence  tlie  use  of  gatvaniam,  it  is 
nest  to  be  determined  what  current  shall  bo  cniploj'cd.  It  has  already 
been  shown  tb.it  there  are  no  liiliorcnt  mysterious  dilTL'ruucea  in  the 
various  currvnta ;  yet  there  is  n  practical  ditferenco.  and  the  tlinical 
rale  of  choice  ia,  Aitenya  select  that  current  lohicit  proJUf:es  the  greatest 
number  of  muscular  conUactiniis  with  the  least  amoaut  of  pain;  trying 
tbo  rapidly-interrupted  farudic  or  tho  riipidlydnlcmiplcd  chi^micnl 
current  and  the  elowly-lnterritpted  forndic  or  the  elowly-interruplod 
ohomie&l  current,  and  always,  when  these  fkil  to  elibit  roeponse,  tho 
slowly-reversed  Rhcmieal  current,  which,  if  necessary,  may  bo  incrcAaod 
in  strength  until  the  patient  can  no  longer  bear  tho  pnin. 

Tho  current  having  becu  ecloctcd,  the  individual  muacUt  muat  bo 
gfilvanir-cd  at  each  itenncc. 

AAer  what  has  been  saiJ  pi-cviously,  it  la  not  nocessary  to  Kponlc 
at  Ibis  point  as  io  the  bL-at.  iiLelhods  of  appljlng  the  currents  to  tbo 
muscles,  but  only  to  insist  upon  the  fact  that  it  is  not  so  much  tho 
electricity  as  the  conlrnetions  induced  by  it  that  benefit  tho  paloiod 
partf),  and  that  conaeqiienily  tho  electnv motor  jiointa  itt  tlio  muBcloe 
ahuuii]  alwa^'B  bo  aoparately  reached.    The  diugrams  glvoo  in  tho  Ap- 
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pflndlx  win  point  ont  more  clearly  Ulan  would  pages  of  dwcnption  tlifl 
approxitnato  positions  of  Wio  motor  point«,  which  viay  Mmoirbftl  In 
'tliDlr  locution  in  vurioiis  individual*.  Some  deep-seated  muselM  wa 
BTo  not  able  to  reach  directly,  but  we  can  reach  them  indiroctlj-  by 
galvanizing  tho  nun-w  which  supply  Ihom. 

Tlicro  are  certain  preoautiounry  rulos  which  must  never  be  Io*t 
■i^ht  of  in  the  gnkanic  treatment  of  palsies.  Pain  is  an  cril,  nud  lis 
infliclioa  is  alwaya  to  bo  avoidod  as  iiir  as  possible.  Hence  the  rule 
oerer  to  uao  stronger  curroots  than  ia  necessary.  It  ia  7er>'  ]K>saiblo  to 
Atigao  a  hcfllthy  muecio,  much  mora  a  discnsod  one.  A  vcnk  muscle 
may  be  greatly  injured  by  being  OTer>fatigued.  Hence  the  rule  that 
eurrentfl  are  not  to  be  applied  lo  muaclos  sufficicnily  long  at  a  time  to 
inducv  fatigue.  In  general,  an  electrical  s&ince  should  luHt  from  ten  to 
twenty  minutea,  no  one  muHcIe  being  subjected  to  the  ciirronts  f»r  more 
thon  five  minutes,  and  it  may  bo  ropoatod  daily,  or  three  timo*  a  week. 

SrMory  SyMmi. — Affectiona  of  the  sonnory  nerves  arc  of  three  kinds, 
—pain,  hj'ponwtbeBia,  and  aaa»lhe«ia.  There  arc,  of  courao,  dintinct 
ftatea  or  disorders,  which  may  exist  sopnmtoly  or  conjointly :  as  an 
iastnnco  of  the  ooexistonec  of  pain  and  amesthe^ia  may  bo  mentioned 
the  answlfacttia  dolorosa  of  Itoraborg.  Tho  use  of  olcctricily  for  the 
relief  of  tbeee  disordora  ia  almost  ontiroly  empirical, — indeed,  is  often 
pnroly  oxporimoDtnl  in  an  individunl  caxo,  aa  no  clinicn]  laws  regulating 
ibe  use  or  enabling  us  to  decide  as  to  the  applicability  of  tbu  agency 
have  as  yet  been  worTted  out. 

It  may  he  laid  down,  howerer,  as  nn  axiom,  that  the  galvaaie  cur- 
rent is  powcricAs  to  relio^e  the  pain  of  phlegmonous  infiammalionf,  and 
that  \u  use  should  bo  re-itiicted  chiefly  to  nervous  pain  or  neuralgia. 
It  is  also  true  that  tho  currents  nro  poKsoaeod  of  no  therapeutic  power 
over  Deurtilgia  dependent  upon  central  organic  keioos ;  this  b  also  prob- 
ably tmo  of  such  neuralgias  as  migraine,  malarial  hemicrnnia,  and  toxie 
neuralgias,  in  which,  although  there  ia  no  perceptible  organic  lesion, 
there  is  some  deep-seated,  inherent  deficiency  cither  in  tho  central 
nerroiu  system  or  in  the  constitution  or  condition  of  tho  patient. 

In  rhevmatie  neuralQias,  such  as  teinttra,  electricity  Bometimca  doen 
groat  good,  but  porhiip'^  more  often  fails.  I  hare  won  it  ciTcct  tho 
greeted  good,  and  I  havo  even  it  aggravate  tho  disorder.  My  experi- 
ence boa  not  been  anfllcient  to  allow  me  to  apeak  anlhoritntivoly,  but 
ft  appears  to  indicate  that  tho  cnrrents  nro  most  8ucoc«sf\il  when  tho 
noge  of  acute  inflammation  is  past  and  when  the  p&in  \i*  maintained 
by  tome  peniatent  condition  or  habit  of  the  nerve-trunk.  In  regard 
to  the  Rcloction  of  Uio  current,  my  eicpericnco  is  that  it  mast  bo  piirvly 
eupfricoL  The  mo«t  usually  aucceoaful  is  a  very  mild  (four  to  eight 
celb)  chemical  current,  which  should  be  pns^edatcndily  for  ten  ininuica 
down  tho  nervea.  It  should  not  bo  so  strong  as  to  give  actual  pain, 
and  mu«t  not  be  islcrruptod.  As  in  the  great  majority  of  casoa  this 
method  of  application  yields  the  best  results,  tt  shuold  always  bo  tried 
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Arat.  Wlion  It  doM  good,  it  nearly  alvxjya  RlTords  inilicf  :ifter,  at  the 
most,  two  or  ibroo  »ltingii.  Sonio  casoit  roceivo  moHt  bansAt  itotn  a 
mpiiily-intcrruptod  fiii'adio  currout,  whicb  should  tli«i-uroro  bo  tried  if 
tho  contiimoiis  ctirront  faili*.  To  the  employment  of  eloetricitr  ehoald 
of  course  always  be  added  Lha  proper  coniititiilionaL  trcfltment  of  tlio 

In  hvnteriat  in  somo  casoB  whoso  noturo  is  very  ohacuro,  and  rai'oly 
AH  a  Hequota  or  result  of  a  aenoua  curebntl  or  spinal  legion  which  may 
hare  been  mors  or  lees  completely  reeoverud  from,  thure  exist  local 
aiuathetias  nf  the  Hkin.  When  these  are  not  dependent  upon  a  Loo 
serious  organic  lesion,  they  aro  ollen  very  much  beucfilud,  or  even 
cured,  by  the  uso  of  iho  electric  brush.  This  should  bo  lar^o  and  vom- 
posed  of  fine  wires,  while  the  other  electrode  should  consist  of  a  Inrgo, 
wGli-wuLlod  sponge,  placed  upon  a  distant  pnrt  of  thu  body.  Either 
the  laradic  or  tho  choiuieal  current  may  be  employed ;  in  either  c&ae  it 
Hhould  be  n  very  stroni;  one. 

ApPLICATIOS  to  TH8  NKRVS-Ce.VTBia,  AKD  Uai  A8  A  ToKic. — Gal- 
Taiiinm  in  variona  forms  has  boon  applied  locnliy  to  tho  nerve-con tros  in 
Torioad  diseases.  In  regard  to  the  brain,  I  have  never  yet  met  with 
any  clear  clinical  ovidouee  of  good  having  been  ucoompltahed ;  and, 
■with  our  present  pi iy«ii) logical  knowledije,  it  is  difFtcult  to  imagine  in 
wtiat  way  or  under  what  circuius lances  cerebral  galvnniKQtion  can 
pioduee  good  results.  On  the  other  hand,  harm  coftainly  has  been 
wiought  by  the  npplicntion  of  strong  eurront*  to  iho  hend.  Gnlfanio 
corrcnta  piiased  thmugh  Lho  brain  can  act  only  aa  irrltunt*,  and  I  ajroe 
entirely  with  the  dictum  of  Cyon  {^Principes  d'Elei-trotherapie,  Pnris, 
1873),  that  galvanization  of  the  head  ought  to  bo  abandoned. 

An  onormoiiH  amount  of  influence  in  all  sort«  of  diBOiwes  has  been 
elMlined  for  tho  so-called  gnivaniiathn  of  the  .sgrnpnthftii:.  In  this  appli- 
cataoa  an  olive-ahap&d  electrode  is  pressed  firmly  into  tho  auriculo- 
maxillary  fo»8a,  while  a  lar^  epongo  oloctrode  is  placed  over  of  by 
the  Bide  of  the  sixth  and  sovenih  cervical  vertebne.  For  anatomical 
rooAons,  I  do  not  believe  it  poflsiblo  by  this  method  to  affect  tho  upper 
cervical  sympathetic  ganglion;  and  lho  physiological  and  clinical  evv- 
denco  ftoemsi  to  me  to  point  to  the  same  coneluaion.  Tho  ganglion 
ifl  placed  dooply  bcnoath  the  carotid  artery,  and  so  situiUtid  that  any 
curront  traversing  it  en  route  to  tho  olhor  polo,  as  usually  applied, 
would  hiiTO  to  pass  through  the  vortobnn.  The  laws  of  electrical  con- 
duction, however,  show  that  the  currenls  would  iwck  tho  roulea  of 
loait  rtaiBl-ince,  bo  that  it  ia  a  yriori  improbable  that  any  appreciable 
portion  of  the  gidvanism  would  paa-i  through  the  ganglJoru 

LonviDg  all  thi«  aside,  the  physiological  proof  that  tho  current*  of 
appreciable  power  do  not  rwich  tho  ganglion  are,  to  my  mind,  ahsn- 
lute.  When  the  slightest  galvaaic  stimulus  ia  applied  to  the  bared 
ganglion,  tho  result*  which  follow  nre  uniform,  conBlant,  and  bo  ap. 
parent  that  a  child  can  see  thom;  they  ai-e  dilatation  of  tho  pupil,  an  I 
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oootmction  of  the  vemol!)  of  tbo  oye,  ear,  etc.,  nnd  nothing  more.  TlioM 
rusulu  do  not  fuUuw  tliu  applicniiou  ul*  (liu  currunta  iu  nmu,  as  nhoTe 
dMci'it>c(I,  It  ba«  boon  A»««rt«d  tbut  tho  rcesets  of  the  retina  havt) 
boon  BOon  to  OODlTBct;  but  I'rofo^or  Willinm  P.  NoiriR,  odc  of  the  b?st 
opbtluilmologMls  ill  tbu  country,  htu  wry  closely  obMrrwl  tbe  relinal 
TocKuln  under  tliotw  circumntancee,  and  has  novor  boon  ablo  to  duloct 
lh«  itligbtOTl  clifiDgo,  Moreover,  eomc  of  tli«  obiKrvera  who  bnvo  eoca 
tbfl  vtMHvbt  ultor  Btat«  lUat  tboy  dilate,  wbilo  otbiira  affirm  that  ihcy 
oontrsct,  or  that  they  iioniotimcs  conti-act  and  eometitnes  dilate.  If  tbo 
TCHBola  cluinf;o  uiidet-  the  influence  uf  ihc  current,  why  does  not  the 
pupil?  Any  anpivjudiced  obwrror  can  be  cooTJnood  at  ono«  that  it 
does  not  alter,  and  any  pvejudicod  nnd  not  very  skilful  aphlhnlmologist 
may  find  iu  tho  reiitml  vetwuU  what  ho  ex|K>ctM.  Dn.  I^cnrd  and  liock- 
*reU  BtroDgly  insist  upon  iho  powiihility  of  galvanixing  the  ccPi'iisal 
qrmiutbotic,  yet  they  acknowMfp)  {loc  eit.,  p.  129)  "  that  tho  ordinary 
tbonpoutical  uioatiurott  fur  uluolriziiig  tho  «ympatbctic«  do  not  produce 
tho  some  effects  as  elecu-iziog  tbo  ganglia."  This  being  »o,  it  would 
Mom  UDoecoaaary  to  UiBcuais  ihu  Hubj\-<.'t  further;  yol  I  abalL  aiwiyiw 
■omowbat  the  evidence  upon  which  the  gentlemon  meutlouod,  nlon;; 
tritJi  other  electr«>thei-apeutiHts,  rceC  an  opinion  w  soomiogiy  oppo««l 
lo  all  Bciunlilic  induction.  Thin  evidence,  a«  founded  on  the  largo  sorios 
of  experimcutb  of  Vn.  Beard  atid  liovkvveU,  is  embraoud  iu  tho  follow* 
ing  pnraj^mpiiH: 

/'I'rtf .  The  ullegod  acttoa  on  Uie  retinal  renvois. 

Second.  A  hypnotic  effect  wild  itoniotimcs  perceptible,  but  oal^  \a 
Um  TAiy  DorTous  and  tmpr<M«ioiiablo. 

Third.  A  Bonsibls  penpiration  was  caused  when  very  strong  ear- 
rents  were  ai«i 

Fourth.  The  puUe  was  HomctimeH  accelerated,  Homctimos  slackened. 

In  regard  to  the  evidence  oontuinvd  in  the  ftraL  paragraph:  at 
already  iimtod,  tho  results  of  observations  arc  altogether  coDlradivtor}', 
even  Buurd  and  Rockwell  stating  that  "much  ftoemed  to  depend  on  tbe 
temiKTAinvnt  and  condition  of  the  individual;  what  would  cause  con- 
traction in  one  would  causo  dilatation  in  another."  The  ctian^os  in  the 
retinal  voa^eU  could  not,  under  theoo  circums)tnnce»,  bnvo  been  duo  to 
an  action  of  the  gnlvaiii^in  ujKin  a  ganglion,  stimulation  of  which 
aiunt\f9  produces  oonlraction  of  the  rennoU.-  ovidcntly,  if  alterations 
of  tbe  rejwls  really  occurred,  they  wcro  tho  T»»ulta  of  phyaical  or 
other  iDflueDoos,  and  not  directly  due  to  the  gnlvnniv  current. 

As  none  of  the  phonomcnn  mentioned  in  the  socond,  third,  anil 
fiMjrth  propositions  are  produced  when  tbo  bared  ganglia  is  gtilvaniEod, 
and  as  all  of  thom  oro  pro<lucibl«  by  pain  or  nerrous  excitement,  it 
ioeuu  very  plain  that,  like  the  ojiscrtcd  rclinni  changes,  they  must  luvo 
bad  thoir  origin  Id  the  psychical  dinlurbanco  of  obiicnrcr  or  patient. 

Vvry  grcikt  Ibcrapuulic  valuu  hxn  boon  attached  by  Tarioiis  writers 
ift  the  effc'l  of  ijrtvanizaUon  of  the  spinal  cord.     As  in  the  caw  of 
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the  BjRipathotic,  most  opposito  opinions  aro  bold  by  equally  l>>gfa 
aulhonlii's:  ono  aattertin^  thiit  n  downwanl  npinal  current  dilato!^ 
and  an  upward  one  coiitrncts  the  Tcasvia  of  tli«  cord,  wliilo  auutbcr 
Btrcnuously  in»iHt»  that  upward  currents  contract  the  voseels  and 
downward  currcnu  dilate  them.  The  9am«  line  of  rcnAoning  that  hoe 
Lure  boon  given  in  r«gard  to  tbo  sympalholic  norvo  npplius  to  tho  apinnl 
ct>nl.  Tho  infiniU'lv  weak  current  formed  botwcen  a  silver  grooved 
diruclor  and  n  pair  of  iron  forceps,  moiAtcncd  with  Uio  fluid  of  tho 
body,  will  induoe  when  ajipliod  to  tho  bared  cord  very  difltinct  eridences 
of  ffinetional  excitement,  in  the  form  of  Bpajims;  and  yet  no  ciiiTont  I 
have  cror  boon  ablo  to  apply  to  tlio  Bpinu  in  patiunlK  liau  cauat*!  a 
troiuor  in  the  muscles  other  than  those  of  tho  bacic.  If  spinal  cur* 
rents  do  good  directly,  1  conceive  it  must  bo  by  an  action  upon  tho 
nerve-poriphories ;  for  it  ib  entirely  possible  that  such  an  action  may 
alTect  the  niilritinn  of  the  cord.  Moreover,  in  some  of  the  diseases  in 
which  the  mcatfurc  has  boon  prnctiaod  with  most  snccosa,  tho  T«ry  great 
power  of  the  emotions  ia  notorious ;  and  I  concoivo  electricity  often 
cures  by  acting  on  the  mental  or  the  moral  nature.  Of  conrao  the  euro 
may  bo  no  lew  rt-al  and  important  on  this  acuount.  In  that  peculiar 
affection  allied  to  liyeteria,  variously  known  as  spinal  initathn,  spinal 
aiurmia,  etc.,  I  have  soon  tlio  application  of  eloctrtcity  to  tho  back  of 
the  grenlcHt  service.  Sometimes  a  rapidly-interrupted,  strong  faradic 
cuTTvnt  boA  appeared  to  be  most  olToctmU;  eomctiuiea  A  moderate,  cod- 
titiuoua  chemical  current  has  beet  suited  the  c:i8o.  In  spinal  congestion, 
and  in  chronic  spinal  inflammaCions  of  all  forms,  I  have  uped  downward 
chemical  currents  iu  a  larye  number  of  cases,  but  In  every  instance 
other  moAHurea  were  at  the  same  time  employed,  and  only  in  s  very 
few  ca.sc3  has  thoro  been  any  dofinite  ovidonco  of  the  ^Ivnnism  boing 
of  any  Borvico.  From  ton  to  twonty-fivo  colls  may  bo  omployed,  the 
positive  polo  being  applied  for  fifteen  to  twenty  minutes  upon  the  nape 
of  tbo  nock,  and  the  negative  over  tbo  coccys  or  on  thu  ccutro  of  the 
lumbar  vortcbrro. 

It  has  recently  been  shown  that  galvaninm  has  Rorao  tonic  powers;, 
And  may  be  used  as  sucli  in  cases  of  nlmplo  dobility  or  non-ous  eibauH- 
tion  without  any  dcGnito  IcsionH.  From  what  wo  know  of  its  physio- 
logical action,  it  is  rcaHonuble  to  snppoHo  that  tho  force muiit  be  nblo  to 
modify  tho  circulation  of  every  part  that  has  muscular  libres  in  itHcU* 
or  in  its  blood>Toft»olH;  nod  such  parts  constitute  the  great  bulk  of  the 
body.  It  bns  ol^o  been  sbowD  by  Dr.  S.  Woir  Mileholl  that  it  is  capable 
of  temporarily  elevating  the  gcneml  bodily  toinptnituro.  Wholhor  its 
action  is  solely  by  mollifying  the  circulation  and  causing  muscular 
contraccioaB)  or  whothor  it  hoe  also  a  more  direct  intlucnce  upon  the 
nutritive  coll  actions,  ii  uncertain.     Beard  and  HockwoU*  employ  two 
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mcthodn  of  ap{;licatioD,  which  they  dunomiaate  general  furadusation 
Aod  central  galrruiisstioa,  as  foUowft : 

General  Faradization. — In  practiging  ibis,  tho  patient  should  put 
the  feet  upon  a  copper  pUte,  which  servoit  as  one  electrode,  or  should 
have  a  Jai::ge,  moUt«ned  sponge  placcil  over  tho  coccyx,  while  a  Urge 
flpoag«  elMtrod«  'u  passed  over  tho  surraco  of  the  body.  Tho  movable 
electrode  should  be  fiist  placed  upon  the  forehead,  then  bavk  of  the 
eara,  %  mild  current  being  used.  Xt  may  tfaeu  be  prt>s(>«d  firmly  ovor 
the  nxth  and  aeventh  cervical  TortobriG,  and  a  powerful  current  em- 
ployed ;  then  it  should  bo  paKscd  to  the  posterior  cervical  trianjclw  jusi 
by  the  posterior  border  of  tho  Btorno-cloido-niatiloid  muscle;  Ibuu  to 
the  middle  of  the  Rpine,  where  very  strong  currents  are  usually  well 
homo ;  then  down  tho  cheat  to  tho  pit  of  tho  stomach,  auJ  finally  to 
the  extremities.  Board  and  Rockwell  give  the  following  as  the  usual 
lon^b  and  proportion  of  tho  stance:  head,  one  minute;  necb  and 
oervical  spine,  fotu*  minutee;  hack,  three  minutes;  abdomen,  three 
nlatttMj  apper  and  lower  extremiiive,  four  minuuvt. 

In  employing  this  method,  at  first  the  currcnte  should  not  be  too 
powerful,  aOorwiirds  thoy  should  bo  mnd«  an  strong  a4  can  bo  borne 
without  puio.    The  tteancee  should  bo  held  two  or  three  timcM  a  week. 

Central  Gaivanisation.-^^^the  object  in  contrnl  galvanization  is  to 
bring  the  whole  eontral  Dorrous  system — the  brain,  s^-mpathctic  and 
spinal  Curd,  as  well  as  the  ]meumogaatric  and  depressor  nerves — under 
the  influence  of  the  galvanic  ciurout.  Ono  pulu  (usually  tho  negative) 
is  placed  at  tbu  optgnntrium,  while  the  other  is  passed  over  the  forehead 
and  top  of  the  head,  by  the  Inner  bordora  of  the  «terno-clttido-ma8toid 
n)itiu?lc«,  tpom  the  uuisluid  (b«sa  to  the  storimm,  at  the  napo  of  the  neek, 
and  down  tho  entire  length  of  the  spine."  In  applying  the  pole  to  the 
bead,  the  hair  ahould  be  wotted,  or,  if  thid  bo  objoctod  to,  the  applica- 
tion sboold  be  made  to  the  top  of  tho  head,  locally  dampened,  and  over 
the  prominences  baeic  of  tho  enrs.  Care  should  be  taken  not  to  Inter- 
mpt  the  currout,  and  in  increasing  it  to  use  the  rheostat  no  oftener  than 
is  abaolutely  oecossary.  Tho  ednnoo  should  be  ropoatod  twice  or  three 
times  a  week,  and  riiould  bo  Arranged  as  follows:  bead,  one  to  two 
mloutea  (six  to  eight  cells) ;  neek,  both  sidos,  one  to  five  mlnutco  (teo 
to  fiAeen  cells) ;  back,  three  to  six  minutes  (ten  to  thirty  coUa). 

Id  regard  to  tho  choice  of  thcee  plans,  lioard  and  Rockwell  afflmi 
that  general  faradization  ta  to  be  preferrod  where  grwt  muaevlar  debility 
exbts ;  central  galvanization  where  thoro  Ls  rather  a  nervout  exhaustion, 
as  io  hysteria  and  chorea,  hypochondriasis.,  etc.  Tn  many  cnsea  the  best 
efflbote  are  lo  ha  obtained  by  alteniatiDK  tho  modes  of  opptication,  either 
from  day  to  day  or  fVom  week  to  week. 

My  own  exjienGnoo  leads  mo  to  prefer  docidodly  the  famdio  current 
a«  a  tonic.  I  beJievo  that  when  properly  used  it  does  increase  the 
activity  of  the  circuhttion,  probably  by  an  influence  upon  iho  smaller 
reoMls :  it  is  further  poHiblc  that  it  has  a  direct  as  well  as  an  indirect 
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iaflaoneo  upon  the  cboinicnl  movcmonte  of  tho  geneml  tifisu«6.  In 
order  to  get  the  best  rcsulU,  the  eoanco  fthould  last  from  forty  niinnte* 
to  an  hour,  nnJ  should  be  divided  into  two  iiitrts.  Thirty  to  forty 
minutoH  should  be  occupied  in  tho  first  part,  during  which  the  effort 
ifl  to  btin^  into  contniction  ali  tho  lauscles  of  the  body.  Th«  currant 
UHud  should  bo  u  Blowly-intorruptod  one,  of  such  strength  us  to  jiroduee 
powerful  iiiusculir  con  tract  ions.  Beginning  at  one  or  other  of  the  ox* 
tremitioB,  and  hoanng  constuutly  in  mind  the  position  of  the  motor 
points,  tho  opomtor  should  go  over  the  whole  body,  not  forgetting  the 
miuncles  of  tlio  chcet,  l>aek,  and  nbdomou.  When  tho  muscular  Kystein 
i&  Gluggi&h  tho  polcH  nhould  bo  brought  near  enough  to  one  uuoilicr  to 
bring  tha  desired  rcapoaso.  A  plan  which  I  have  sometimoa  adopted 
with  good  results  is  to  affix  n  largo  stationary  olcoti-odo  to  the  feet,  or 
during  pnrl  of  the  seuuca  to  tlie  coccygeal  region,  and  tbcn  to  apply 
slowly  and  succcsaivety  a  siuallur  olectiTtdo  to  tlie  motor  points  of  the 
various  muscles  of  tho  upper  extremities,  nock,  trunk,  and  loner  ox- 
tromi  ticH ;  alto  to  place  for  longer  periods  one  electrode  over  t  he  larger 
ahdoDiinal  viseoru. 


PART    II. 

DRUGS. 


A  SKETCH  OF  THEIR  NATURAL  HISTORY  AND  PHARMACEUTICAL 

PREPARATIONS,  WITH  AN  EXHAUSTIVE  STUDY  OF  THEIR 

PHYSIOLOGICAL,  THERAPEUTICAL,  AND  TOXICO- 

LOGICAL  ACTIONS. 


PRELIMINARY    CONSIDERATIONS. 

Althouoh  Pharmaot",  or  the  seienco  of  preparing  medicines,  ia 
entirely  dietinct  &om  Thebapeuticb,  or  the  science  of  the  application 
of  medicines  to  the  cure  of  disease,  it  is  evident  that  some  acquaint- 
ance with  the  former  ia  necesaary  to  the  correct  appreciation  of  tfau 
latter.  Further,  the  basis  of  each  of  these  studies  is  a  knowledge  of 
Hatkaia  Medioa,  or  the  substances  used  as  medicines.  Pbabuacoloqt 
is  the  general  term  employed  to  embrace  these  three  divisions. 

In  every  civilized  country  there  is  some  recognized  official  list  of 
drugs  and  their  preparations,  known  as  the  Pharmacopeia.  In  m<Mt 
places,  this,  being  prepared  with  the  sanction  of  the  government,  par- 
takes of  the  nature  of  a  law,  but  in  the  United  States  conformity  to  it 
depends  Qpon  the  voluntary  action  of  the  professions  of  Medicine  and 
Pharmacy,  by  a  representative  convention  of  which  it  was  originally 
propared  and  is  decennially  revised. 

The  preparations  made  &om  crude  drugs  are  as  follows: 

Abbteacta. — Abstracts  are  powdered  extracts  so  diluted  with  milk 
sugar  that  they  are  exactly  twice  the  strength  of  the  crude  drug. 

DsooOTA. — Deeoi^ons  are  made  by  boiling  crude  drugs  for  a  greater 
or  less  time  in  wator.  It  is  evident  that  this  method  of  preparing  is 
ineligible  when  the  active  principle  is  volatile  or  is  easily  decompofied 
by  heut,  or  when  the  drug  contains  much  starch,  whoso  extraction 
would  make  the  preparation  very  thick  and  predispose  it  to  rapid 
decomposition.    The  method  is  especially  adapted  to  hard,  woody  euh- 
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»tuncc;3,  and  to  tboao  containing  muoh  albumvu,  n-bich  is  coaguIatoJ  by 
the  boiling  water  an<l  left  in  the  original  drug. 

Infcba. — Infusions  are  made  wiih  water,  eitbor  cold  or  hot,  wtlhont 
bulling.    They  are  pruparod  by  luaceration  or  by  duplacement. 

L1QUOBE3. — Solutions  aro  preparations  in  wbiclian  actAV0,non-volatiU 
priocipld  19  dissolved  in  water. 

Ayu^. —  Waters  are  solitUoiia  of  volatile  principles  in  water. 

ilisTUtix. — Mixtures  are  preparations  Ju  which  ono  or  more  medici- 
nal substances  are  bcM  in  HuspunHion  in  water.  Of  Bucb  nature  ore 
emuUiou9,  in  wbicb  eome  oily  muterial  is  siisp«nded  by  a  gummy  or  ad 
•ilburuiuouB  body. 

Mlxilaqineis. — Mucilages  arc  solutions  of  gummy  substancea  10 
water. 

SrRcn. — Syrvps  aro  sugary  liquids,  tho  menstruum  or  basis  of  wbicb 
IB  water,  with,  in  some  cil»<m},  vinegar  or  alcohol. 

Mkllita, — Soiteys  are  proparatioiu*  whose  basis  is  lionoy. 

AcETA. —  Vineijars  are  prcparationa  in  which  vinegar  or  dilute  acetic 
acid  is  used  as  the  monstruUTn. 

TiNCTUR*. —  Tincturei  are  altobulic  solutions  prepared  by  macera- 
tion or  displacement  from  the  crude  drug,  or  by  di^eolving  Hon-vclatile 
principloa.     la  eomo  of  Ihem  eU-ong,  ia  others  dilute,  alcohol  is  uaod. 

SruiiTUS. — Spirits  tare  alcoholic  solutions  of  volatile  principlda,  mado 
by  direct  solution  or  by  dietillntion  from  the  crude  drugs, 

Visa. —  Wines  aro  prcparationa  whose  mcnslruuin  is  wine. 

Glycebita. — Gli/ceritea  are  preparations  iu  which  glycerin  is  tbo 
solvent. 

Olea  Pestili-ATA. —  Yolatits,  distilled,  or  ethereal  oils  are  active  prin- 
ciples obtuiuud  A-uiii  plautei  by  diatillutioii  or  by  other  procea^os.  Thoy 
have  no  chemical  relutionti  with  fixed  oils,  and  aro  readily  to  be  Uietin- 
guiibod  by  the  fact  that  tlie  stain  which  they  leave  upon  paper  dia- 
appears  in  a  little  time.  They  are  usually  cumposud  either  of  carbon 
and  hydrogen,  or  of  carbon,  hydrogen,  and  oxygon,  to  which,  In  the 
case  of  certain  bud-«melling  oib),  aulphur  ia  added.  By  oxidation  they 
ar«  converted  into  rosinoua  compounds.  Thoy  aro  all  inflammabto, 
usually  of  powerful  odor,  commonly,  but  not  in  nil  iustancos,  lighter 
tlian  water,  slightly  soluble  in  water,  and  JVucly  soluble  in  petrolouni 
bcnxin.  By  the  destructive  distillation  of  various  organic  subatauccA 
are  oblainod  products  roaombling  somewhat  vohitilo  oiU.  These  arj 
tbo  so-called  emp}/reumalic  oils. 

Oleata- — Olmtes  are  solutions  of  definite  principloa  in  oleic  acid. 

OiiEOBBsiNA. — OUoresini  aro  concentrated  preparations,  composed 
genoralLy  of  a  volatile  oil  and  a  re^tn.  They  aro  rcnlly  otlicrcnt  ex- 
tracts, made  by  the  action  of  ether  upon  tho  crude  drugs;  in  tbo  cane 
of  ginger,  a  mixture  of  alcohol  and  ether  Is  used. 

Sroci. — i'VcsA  juices  are  obtained  by  expression  of  tbo  groon  pbint, 
enough  alcohol  being  add«d  to  pre?torve  them. 
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KxTftACTA. — Solid  extracts  nre  of  two  kinds;  ono  being  prepared  by 
tbo  erapoi-ation  of  the  fVesti  jnk'O,  tlto  other  being  mado  in  rnrinus  n&ya 
from  tho  cru<lo  drug. 

BxTXACTA  Flcii>A. — J7uM  exttacti  aro  rory  eonoontrfttod  fluid  prepa- 
ntionn,  generally  so  nindo  Ibat  ono  minim  rcpr^esonu  ono  grain  of  iho 
crude  drug, 

RssiNA — RttiM  arc  peculiar  »otid  vegotablo  activo  princtplcft,  &oU 
able  in  Alcohol  nnd  irtsolublo  in  wntcr,  most  of  which  nro  obtained  by 
ibo  predpftntion  of  satomted  linotaroa  with  walor.  Tbo  nutjoriiy  of 
the  officinal  resins  are  purgutives. 

CoMrBGTiOHES. — Confectione  are  medicinal  subatancoe  beaten  up  with 
m);;iir  into  a  pa*^  mv9. 

Taocnisci. — 7V«)cA«,orto?«ijes,  are  gummy  pellets  or  disks,  so  raado 
OS  to  diaiiolve  slowly  in  the  mouth. 

SDrpoaiTOBiA. — Suppositorits  are  conical  bodies,  prepared  for  intnv 
duction  into  the  rootara,  where  they  melt  with  the  heat  of  tho  body, 
Their  bftidB  »  generally  cacno  butter. 

UsiorEXTA  and  Cerata. — Ointments  and  Cerates  are  fatty  solid  prcjv 
arations  for  external  use.  Tho  cerates  ooDtaiaing  wax  (cera)  are  tbo 
firmer  of  the  two. 

Ehplaktra. — Ptattrn  are  aolid  substances  spread  by  the  aid  of  beat 
npoQ  muslin,  skin,  or  other  ^milar  innteriat,  and  of  such  nature  as  to 
be  adhcsiro  at  the  tompcraturo  of  tho  body. 

CaARTiS. — Papers  are  medicated  leaves  or  abeeta  of  paper  for  cs- 
UnuJ  osM  The  only  officinal  papers  are  those  of  muatArd,  of  nitrate 
of  potaminm,  and  of  canthnridcn. 

Li.tiMiMTA. — Liniments  are  liiiuiil  preparations,  gcuorally  soapy  or 
oily,  and  alnraya  intended  to  bo  applied  oxtomally  by  rubbing. 

The  names  of  Pilcl*  (Pill*)  and  Pclverm  (^Powders)  sufficiently 
indicate  the  charactor  of  tho  prcpsroiions. 

Tho  offoots  of  medicine  are  commonly  divided  into  the  primary  and 
tbo  atcoiidary,  or  tho  immediate  and  Ibe  remote.  An  example  will  prob- 
ably show  the  difference  botweoa  these  in  the  hriofcst  and  most  forcible 
manner.  Tbii<i,  the  immediate  elfect  of  a  diiirotio  is  increafiod  urina- 
tion ;  tho  secondary  oflcct  may  bo  removni  of  soroua  c&*iision  in  eomo 
part  of  the  body.  It  la  eridont  tbat  the  bitter  is  brought  about  Hot 
by  tbe  medicine  itself,  but  by  the  cbangea  it  induces ;  the  iocraaaed  ex* 
crction  caaaing  a  diminution  of  the  amoant  of  tho  fluid  in  tbo  blood- 
Teaaela,  which  in  turn  leads  to  abeorption. 

Tbe  term  or  exprossion  indication  for  a  given  romody,  being  in  con- 
alant  uao,  ought  to  bo  distinctly  understood  ;  by  il  is  meant  tho  point- 
ing of  nature,  or,  in  other  words,  the  evident  noods  of  the  system. 
Thus,  hard  feces  collected  in  the  colon  are  an  ladlcation  for  a  purgative 
of  such  character  as  will  prodaco  watery  socrctions  to  soncn  thenL 
Belazation  in  a  pai-t  indicates  a  remedy  tbat  will  awaketi  into  now  life 
the  natural  conlractibty  of  the  part, — i.e»  an  astringent.     Again,  the 
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8U|)pre88ioa  of  secretion  from  over-excitement,  or  from  irritation,  in  an 
indiciitioii  far  some  drug  which  will  nlUy  irritAtioii;  wliilo  tho  saiuo 
BupproMJon,  whon  dependent  upon  torpor  oi'  loss  of  coil-activity,  wiil 
call  for  nn  excitant, — an  irritant.  The  duMUb  absurdity  of  treating 
symptoms  by  iiny  bucIi  law  na  "slmilia  einiilibus  curnntur"  or  "dis^' 
miliu  dteeimilibus  curnntur"  is  at  onco  appnrvnt.  Tbo  eumo  symptoms 
may  bo  the  result  of  ahsolutely  antogonislio  conditions  and  requii-o 
absolutely  oppogile  Iroatmout.  Without  occupying  «paco  wltli  de- 
tails, one  example  will  huCIic-u.  Eitlior  irritatiun  ur  dcproaaion  of  Uie 
stomach  may  ciitiso  roniitini;.  Tlicreforo  in  one  ca»o  of  vomiting  u 
atomachie  stimnlant  such  as  tpecncunnho,  which  whon  given  freely  in 
health  will  produce  vomiting,  may  roLicve  the  nauHca  becauso  tlio  do- 
presi^ed  stomach  nccda  n  stimulation  to  bring  it  to  the  normal  lovcl;  in 
another  caeo  a  etomucb  which  rojccte  food  bocautiu  it  is  irritated  needs 
a  sedative  like  bitimuth,  which  in  health  will  not  produce  vomiting. 
Id  the  first  case  the  law  of  similars  Hcenis  to  hold  good,  in  the  second 
tho  Iftiv  of  dissimilars  nppciirs  to  bo  dominant.  A  law  of  nature  baa  do 
exceptions.  If  an  alleged  law  of  nature  has  exceptions  it  is  not  a  law. 
If  it  wore  proved  that  under  certain  circumstances  the  oarth  without 
the  intervention  of  any  second  force  repels  bodies,  we  shonld  know 
that  the  ulli.'g<:d  law  of  gravity  is  not  a  law.  It  is  plain,  therefore,  tbnt 
neither  of  tho  ftUc^od  therapeutic  laws  of  eitnilars  or  of  dissimilars  is, 
in  truth,  a  law.  Thoy  are  the  reaulta  of  coincidence,  the  expresaionfl  of 
half  truUia  Symptuuia  are,  indeed,  hut  tlio  surfacc-pIay  of  disMUe, 
and  tho  rational  tbompontist  always  seeks  thuir  hidden  raeaiung.  Tho 
eonsciuntious  ph>';sit-ian  refuses  to  practise  upon  homceopathio,  allo- 
[>attuc,  or  imy  other  restricted  basis,  but  gloans  therapeutic  knowludgo 
from  nil  Bourcen,  guiding  bimHelfas  far  as  may  bo  by  the  light  of  rooaon 
and  science,  but  hesitating  not  to  go  beyond  into  the  region  of  the  un- 
known and  uncertain  when  distinctly  led  by  Ibo  Inntcra  of  empiricism. 

By  far  tbo  grL'utcr  number  of  rumcdioti  are  abaorbed  into  tho  hlo«d, 
and  thus  find  nece»n  to  the  part  upon  which  they  act.  It  is  necessary, 
thcrofuro,  for  them  to  bo  so  placed  that  they  eaa  be  taUoa  into  the 
blood-veasels. 

There  are  five  paths  of  entrance  for  medirineH  into  the  circulation, — 
tbo  stomach,  tho  cellular  tissue,  tliu  rectum,  tbo  skin,  and  the  lungs.  l\y 
fer  the  most  frequently  employed  of  those  is  the  stomach.  It  is  endoat 
that,  in  order  to  pass  rapidly  and  readily  into  the  absorbents,  medicines 
mnttt  bo  in  solution.  Whi'u  admi ni^tcrud  by  the  Htoraat^h,  however,  it 
Is  equally  plain  that  solubility  in  an  onlinai-y  menstruum,  such  as  water, 
is  not  a  sine  qud  non,  since  the  varying  actditieti,  alkalinitios,  and  or- 
gimic  contents  of  the  alimentary  juic«s  give  lo  ihem  a  solvent  power 
Cur  above  that  of  loss  complex  and  varying  fluids.  Thus,  a  medicine 
insoluble  in  water  may  bo  dissolved  b^*  the  acida  of  the  gastric  Juice, 
Trbilo  another  dnig  may  owe  ita  activity  to  its  solution  by  the  alkaliea 
or  by  tbo  fjitty  matters  of  tho  iutcstinal  fluids. 
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The  diwolTing  power  of  the  rectal  fiuuU  ia  very  slight:  hence,  in 
order  to  net  officioiitly,  modicinM  when  given  by  the  rectum  must  bo  in 
solatioo  or  be  readily  soluble.  Absorption,  moreover,  does  not  occur  u 
rapidly  fVom  the  rectum  ns  fWjm  tlio  etontocli,  and  a  longer  time  is  thero- 
funi)  Deeded  to  impr«80  tbo  »^tttom  in  this  way.  In  the  groat  majority 
of  eaaes  medicines  &ra  thus  exhibited  to  obtain  peculiar  efTccta  more  or 
H  local  in  chnmctor.    Thun,  iin  opium  eupposilory  is  given  Id  dyson- 

Clerj,  or  to  quiet  irritation  of  the  genllo-urinory  organs. 

Medicinee  which  are  thrown  into  tliu  subcMtaneous  tiseue  are  »iid  to 
tw  tdmini«toretl  hypodermically.  The  syringe  employed  is  provided 
with  a  Bharp  needle,  which  mtiHt  be  kept  Bcrupnlouitly  cleiin  and  (Vee 

I  from  mat.  The  medicine  must  be  in  pcrfecl  solution  and  not  too  irri- 
tftting.  The  advantages  of  this  method  of  exhibition  are  promptness 
and  certainty  of  nclion.  If  twenty  minutes  ho  rerinirod  for  the  ab- 
sorption of  B  certain  modit-ino  tirotn  the  stomacb,  forty  minittcs  will  be 
usually  noccraary  when  it  19  oxhibiiod  by  the  reetum,  nnd  five  miiiut«s 
whou  it  ia  thrown  into  the  eubcutancous  tiseoo.  The  objecttens  to  the 
hypodemio  method  are,  first,  the  danger  of  producing  local  inflamma- 
tion and  abweasM;  Mcond,  the  possibility  of  throwing  the  whole  uiam 

idircctly  intoo  vutn  and  having  it  swept  in  concentrated  form  into  the  heart 

'Or  Dorve-centree.  I  have  soon  the  injecUon  of  a  sixth  of  a  grain  of  mor- 
phtne  fblkiwed  insido  of  a  minute  by  complete)  unconactousnoBS,  collapse, 
arrest  of  respiration,  dropping  of  the  jaw,  and  apparent  death.  Th^ 
liangcr  of  such  a  mischance  can  bo  gn-atly  loaacnod  by  withdrawing  the 
point  of  the  needle  an  eighth  of  an  ineh,  after  it  has  bocn  plunged  into 
the  tissue.  The  loeal  irrilatinn  produced  by  hypodermic  injections  has 
Dol  only  very  fVc<|uciitly  produced  abaceeses,  but  in  not  a  fbw  cases 
hi6  caosed  ibtal  tetanus.  Excessive  irritation  can  be  largely  prevented 
by  certain  prceautions,  but  Ibcre  aro  many  modicinnl  subslanccs  whoso 
hypodermic  employment  might  bo  advuniageous  were  they  not  too  irri- 
tant for  such  use.  In  all  caftca  solution  mniit  bo  completa,  and  if  the 
medicinal  substanco  be  of  such  nature  that  it  ii  liable  to  ho  procipilatod 
by  alkalies,  an  excess  of  acid  shonld  Ve  present  in  the  water  to  prevent 
procipitation  by  the  juices  of  the  cellular  Iirsuc,  An  irritant  which  is 
rapidly  taken  up  iVom  the  part  may  produce  at  first  smarting  and  pain 
without  rroating  any  permanent  irrilntion,  bat  n  small  solid  particle 
lying  in  the  collular  tii»ne  is  nlmo(>t  sure  to  cause  inflamrantion  and 
absoese.  All  bypudenuic  injections  should,  therefore,  be  filtered  before 
bdng  used.  It  is  of  tbo  utmost  importance,  oven  when  n  non-irriiating 
mbstODOO  is  emjileyed,  (hat  the  injection  should  be  absolutely  nntisoptte. 
Vo  aoltttion  which  haq  undergone  any  decomposition  or  contains  any 
girowth  should  be  used  at  all.  Onlinarily  (he  solution  should  be  freshly 
mode.  It  should  always  bo  prepared  with  boiled  or  di.4tilled  water, 
kod  should  usually  have  added  to  it  half  a  drop  of  carbolic  acid.  This 
amount  of  carbolie  acid  when  thrown  into  tho  cellular  tissue,  so  far  ft«m 
IscrMUtng  the  irritation,  has  a  distinct  power  of  relieving  pain  by 
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virtae  of  itfi  local  ann-Btliotic  influence ;  it  nlao  tonda  to  pravont  abscesA, 
and  has  no  perceptible  olToct  upon  thu  general  syMtum.  When  hypo- 
dermic Bolutiorui  uro  iiitundod  to  be  kept,  thc;^  should  contain  ten  per  cant 
of  carbolic  acid  with  a  drop  or  two  of  gljctsria  to  orory  fifteen  minims, 
which  is  tho  ninxiitium  amount  tliAl  should  be  injoctod  at  one  liino.  A 
con»idvruIiIu  pniportion  of  glycerin  will  throw  out  of  solution  most  of 
the  alkalaidiii,  but  when  solution  of  the  medicinal  subataneo  is  dialinctly 
fiivorcd  by  glycerin,  ns  18  tho  cam  with  oxtracta,  throe  or  four  drops  of 
the  glycerin  should  bo  addc-d  to  the  hj^odermie  solution.  Notonlytho 
hypodermic  needle  but  tlie  whole  syringe  should  bs  carefully  diainfecte** 
bofom  uao  with  a  strong  solution  of  carbolic  acid  or  other  similar  agent. 
Tho  local  influence  of  the  injection  is  aUo  influenced  by  tht>  method 
in  which  it  is  given.  If  it  be  thrown  directly  under  the  skin,  it  may 
by  raising  and  tearing  the  slcin  from  it^  nttnchment,  9,0  interfere  with 
Uio  supply  of  blood  as  to  cause  local  irrilation.  The  injucliun  should, 
tliorofuro,  fllwaj-s  bo  tlipowa  deeply  into  tho  tiasiics,  where  it  may  diffuse 
itaelf.  The  nrm,  leg,  or  tinf  other  floshy  portion  of  tho  body  may  bo 
selected,  but  there  ia  reason  for  believing  that  the  best  place  of  injoc- 
tion  ie  the  buttocks,  about  one  and  one-hulf  inches  behind  the  groat 
trochnrlcr. 

There  are  sororal  ways  in  which  medicinal  pn'nciplos  are  introdncod 
through  the  skin,  allhougU  the  only  ono  in  common  nse  is  tho  appli- 
cation of  modicntod  fatty  preparations,  either  with  or  without  fric- 
tion. Absorption  takes  place,  of  course,  most  rapidly  at  those  places 
where  the  skJn  is  thinnest, — tfao  Inside  of  tho  tblglis,  the  surfaoo  of 
the  abdomen,  and  especially  the  armpits.  Almost  tho  only  remedy 
which  in  practical  medicine  is  introduced  into  tho  system  in  this  way  la 
mercury.  Absorption  will  tnlco  pUce  through  tho  skin  fVom  baths,  but 
so  slowly  that  this  method  ia  iicrer  made  use  of  in  the  constitutional 
treatment  of  disoosc, — unless  the  aulphnr  baths,  sometiino)^  employed  in 
rheumatism,  improaa  tho  general  systom  by  absorption,  which  seems  to 
mo  doubtful.  Formerly,  medicines  were  8oniolimo»  exhibited  by  phicing 
them  on  blistered  surfaces,  beneath  tho  misod  cuticle;  bat,  except  in  tho 
iDstsnco  of  morphia,  »o  much  u^d  in  gastric  disturbauco,  at  prcsont  tho 
tndermic  method  is  very  rarely  employed. 

In  order  for  a  medicine  to  bo  absorbed  through  the  lungs  in  eufficfont 
quantity  to  affect  the  general  pystem  it  must  bo  in  tho  fonn  of  vapor 
orgaa. 

For  U^^d  purposea  medicines  are  applied  to  various  parts, — to  the 
skin,  to  the  ear,  nares,  fauces,  stomach,  larynx,  lungs,  rectum,  vagina, 
urethra,  etc.  For  the  last  throe,  liquid  propnmtiona  known  as  injections, 
or  solid  one*  known  as  suppotitorieji,  or,  in  ease  of  the  urethra,  as  ftoujics, 
or  Bometimos  as  vretftral  suppositories,  are  employed. 

For  the  purpose  of  makiaj:  local  applications  to  the  respiratory 
orgnn^  aiomization  is  very  commonly  practised.  Jfany  forms  of  appa- 
mtuB  an  in  use,  but  the  princifile  in  all  of  tliom  is  the  same,     A 
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npid  carrent  of  air,  or  of  itteam,  is  forcibly  eje«tetl  ftvun  a  horizontat 
pipe,  Uirough  a  papillary  orifice,  directly  across  a  similar  oponiii^  in  a 
v«rtio*l  tobc.  Tho  riub  of  tho  rapor  over  thi«  «ocond  oridco  forme  a 
Tacnara;  the  fluid  into  which  tho  baso  of  th«  vertical  tubo  ia  sat, 
nutbing  up  to  611  this,  U  sucked  or  drawn  out,  through  th«  ori6cc,  aad 
IS  it  emurgM  U  broken  into  a  fine  »pray,  nnil  ia  carried  along  by  tha 
eumnt  of  «ir  or  ttcam  into  a  moathpiece,  at  irhich  Bit«  tb«  patient 
It  oannot  be  gainsaid  that  in  this  way  w«  are  able  to  carry  medicinal 
abatancoa  not  merely  into  the  larynx,  but  into  the  lungs  themAotvciL 
Tiriatile  modioines  Taporizod  by  beat  uro  sl»o  somctimoa  employed  in 
tbe  treatment  of  lung-afTeotioDS. 

There  are  varloua  classes  of  agencies  which  so  modify  tho  aoUon  of 
dru^  aa  to  neoeuitata  tboir  conRiiloraiion.  Such  are  diHciute,  climate, 
habit,  tompuramcnt,  idioftyncraaioe,  sox,  ago,  time  of  admlnistraUoo, 
and  ctootioDs. 

IHseatt  often  fortifies  tho  gystcm  against  tho  nction  of  rcniodioR,  m 
that  the  dose  has  to  be  grcully  incrcaited  to  obtain  purcBptiblo  effocta. 
Thus,  pain  or  dotiriitm  tromenn  will  interfere  greatly  with  the  produc- 
Uc&  of  narcs)ti«m  by  opium ;  or  spinal  discAM  with  purgation.  Di«oaeo 
nay  altogother  pruvunt  the  action  of  a  remedy.  In  all  those  cases  two 
rnlM  ibould  never  bo  loot  sight  of:  first,  never  give  tho  medicine  in 
■Doh  dosoa  OS  would  in  health  cauM  doalb ;  second,  always  bo  aiiro, 
before  giviog  lATg«  amounts,  that  th«  remedy  will  not  make  matter* 
WOTM  (u  •  drssUo  in  Entussuscoption). 

Climate,  by  producing  physical  habita  or  tendencies  in  tho  patient, 
often  groatly  iDfluencos  tho  proper  twlcction  and  dose  of  romcdica.  It 
Is  only  Deccoary  to  allude  to  tho  gr«at  commmptioo  of  quinine  in 
mabrift]  rogtoog  as  an  example.  , 

Habit — iaduding  moJe  of  /i/tf—eeema  to  alter,  an  it  wore,  tbe  very 
constitution  of  man.  Not  only  does  it  give  typo  to  discuHC,  by  pro- 
ducing habitual  ptflthoro,  or  ita  opposite,  but  it  also  fortifies  against  tho 
action  of  single  remodioa,  or  wholo  olancwa  of  tbom.  Thus,  in  tho 
opiam-oater,  a  doa»  sufficiently  Urge  to  kill  an  ordinary  man  serves 
only  to  pratjfy  tho  craving**  of  appetite.  Again,  a  man  nccnntomod  to 
one  norcotJc,  u  iLlcobol  or  opium,  Ioma,  to  a  greater  or  loss  degrco,  his 
■tiaceptiUUcy  to  all  narcotic  iufluenoe;  and  tho  patient  wboee  bowels 
roqoirv  daily  to  be  moved  by  a  cathartic  finds  that  be  roacts  more 
and  moro  aliiwly  to  medtcinos  of  that  clnes.  Agniu,  a.  nervona  ay^tom 
bloated  by  oxpomro  and  toil  in  the  open  air  is  Car  Ions  susceptible  to 
the  action  of  rcmodies,  and  rocitiircs  larger  doses  to  inflnonve  it,  than 
does  the  delicate  or^ganlxation  of  a  woman  woakeocd  by  indolence  and 
laxury. 

Tempfrnmenit  are  poeuliaritiwof  organization  cbaractoriEing  claaau 
of  indiridunla;  idiotynertuUt,  peculiaritica  belonging  to  single  iodivid. 
ttals.  This  b  scarcely  the  place  to  discuss  the  mbjoct  of  temperaments, 
bat  it  is  allowable  to  state  tbat  while  tbe  phhgmatie  peison  ia  oo  more 
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easily-  moved  by  medicinal  timn  by  otb«r  Jigonciee,  the  aerwus  itidt- 
Wdukl  aiMvrere  ols  quickly  to  the  ooo  as  to  tho  otlior.  Idios^cniBiuis 
aeem  at  prewnt  to  bo  beyoad  lav.  Tbey  are  otUtn  very  remarkable, 
and  a  knowledge  of  thorn  is  most  important  for  tho  practitioner. 
Tliu^  a  relative  of  the  author's  is  thrown  into  tho  mont  alarming 
fiuiiting.flts  by  eating  even  so  niucli  butter  as  would  be  ordinarily  uited 
as  a  dreeaing  for  vegetables  at  dinner.  Some  persons  are  poisoned 
l>y  ths  slightest  touch  of  turpentine,  others  are  frightfully  salivated  by 
a  mere  particle  of  a  mercurial.  These  idiosyncraaioa  nro  numerous, 
cunnot  bo  foraseon,  and  are  oflon  very  important :  honce  the  ncccasity, 
in  prescribiDg  for  an  unfaiailiar  patient^  of  always  asking-  as  to  bid  or 
faor  peculiarities. 

Sex  modifies  all  diMASOS  connected  with  the  organs  or  the  pro* 
cc«a  of  generation,  hut  it  also  dooa  more.  Woman  iB  more  impres- 
sible, loss  robust,  with  less  power  of  resisting  external  agencies,  than 
is  mau.  Contieqiiently,  tho  dose  for  her  should,  ns  a  nile,  bo  less  than 
that  for  him.  Il  in  needless  to  remark  hero  at  length  on  the  necewity 
for  abstinence  from  strongly  perturbing  rcmcdiea  during  pregnancy  or 
at  menstrua  i  periods. 

Age,  of  course,  modiflos  materially  the  doM.  The  rule  of  Dr. 
Young,  the  one  which  is  tho  most  pmcticnl  and  generally  u»cfiil,  ia 
to  add  twelve  to  tho  ago  and  divide  tho  ago  by  the  rosulL  Tims,  n 
ehild  one  year  old  would  require  one-thirteenth,  one  three  years  old 
tbree-fifloenlhs,  of  ilie  amount  nocesiuiry  for  nu  adult.  Other  rules 
have  been  invented,  but  the  only  one  which  ia  at  all  practical  is  tho 
following,  proposed  by  Dr.  R.  O.  CowVmf;  (Ameriain  Practitioner,  vol. ».): 

"Tho  proportionate  doso  for  any  ago  under  adult  lifo  is  represented 
by  the  number  of  the  following  birthday  divided  by  twenty-four;"  i.e., 
for  ono  year  it  is  5*^  =  -j^;  for  two  years,  ^  =  ^ ;  for  three  ycarSj  ^=  }  i 
for  five  years,  ^  =  J^ ;  for  eleven  years,  i}  ^  ii  etc. 

Professor  Cliirko  {Boston  MM.  and  Sv.rQ.  Jovn.,  1872)  has  proposed 
a  rule,  which,  nlihoiigb  probably  more  accunila  thnn  either  of  tho^o 
(fiven,  soomit  too  cumboreome  for  ordinary  purposoa.  It  ia  based  opon 
relative  weights; 

"Assuming  tbo  average  weight  of  an  adult  to  be  one  hundred  ami 
fifVy  pounds,  for  whom  an  appropriate  dose  is  I,  or  one  dr.ichm,  the 
doee  of  most  medicines  n»i*t  bo  incrcasod  or  diminished  in  tho  pi-opor- 
eion  of  the  weight  of  the  patient  to  that  number  of  pounds.  This  pw- 
poption  i«  represented  by  a  fVaction  whose  numerator  is  the  pationt'a 
weight  and  whose  dtinoniinntor  Is  150.  If  n  child  at  birth  weighs  six 
pounds,  tho  nppropHnto  dose  for  it  would  bo  ^\^,  or  ^;  if  it  weighs 
ten  pound*,  ,1^.  or  jij.  A  child  two  years  old,  weighing  twenly  pounds, 
would  require  yW-  **■"  »^'*"*  f  ^^  ""  """"'^  ^o^o;  or,  more  procinoly,  ,Jj. 
A  person  whose  weight  is  two  hundi-ed  pounds  should  hare  fjlg.  or  1) 
of  an  average  nduU  doso." 

It  must  never  bo  lost  sight  of  Ihat  children  bear  narcotics  very 
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badly,  and  tliat  tho  doses  of  soch  remedies  for  them  should  alwajrs  bo 
proportionally  amallor  than  fur  tbo  adult. 

Time  of  Administration. — Absorption  tnkftfi  pU<;«  most  rapidly  in  ab 
empty  «tomnch,  and  consoquonily,  whon  npidity  of  action  in  doHired, 
tho  modicine  should  bo  giTcn  under  nucb  circumiitances.  Thus,  a  pur- 
pitivtf  act.t  sooiivst  when  given  before  bnmkfnet.  Sub^tanctia  which 
aro  irritating  to  the  stomach  should  alway*  be  administered  not  only 
properly  diluted,  but  also  when  the  visctu  is  fillod  by  a  rnnsa  of  fbod, 
vhich  may  servo  still  Airthcr  to  lessen  their  conccDtrution.  IIoncQ 
ffiich  remedies  as  iodine  and  arsenio  ore  preforably  exhibited  alter 
meaU.  On  tho  other  hand,  whenever  a  remedy  i»  especially  iotondod 
to  act  on  tho  mucous  mombrano  of  the  stomaoh,  it  should  be  ^rea 
when  tho  riscuB  in  empty.  Again,  some  drugs,  euch  a»  iron,  are  beat 
diSMlvcd  hy  tho  acid  gMtric  juico,  and  it  is  a  matter  of  iwmo  impor- 
tane«  to  plac«  them  in  the  stomach  after  outing,  when  the  proccaa  of 
digestion  in  aio«t  vigoroiin. 

Mental  i^Mtion. — Space  is  wanting  to  discuM  Bt  nny  length  the 
influence  of  the  jmagination  upon  the  action  of  remedies;  and  the 
reader  munt  be  referred  to  tho  delightful  booh  of  Dr.  Tuke  for  ilitistnu 
tioDH.  Suffice  it  to  state  that  &  positive  announcement  that  a  remedy 
will  have  n  certain  effect  has  often  a  raosl  ronxarknhlc  influence  in  pro. 
dtKing  that  effect,  specially  on  persons  of  nftrrous  organizatioQ  and 
of  not  too  groat  culture  to  have  fuith.  I  have  givon  a  hypodomiio 
ii^joctioD  of  a  grain  of  morphine  to  a  man,  inducing  a  degree  of  hyp- 
Holism,  and  tho  next  day,  doubling  tho  tuze  of  the  injection  but  with- 
InwlDg  all  morphine,  have  caused  a  much  more  iotenso  effect. 


On  TUE  AsT  or  Prksckiuino  Mcdicines. — In  tho  practical  use  of 
remediee,  very  much  depends  upon  ihu  methods  of  their  conibiimtioo, 
aod,  eo  far  as  conooms  tho  reputation  of  tho  physician,  no  little  ira* 
imrtancc  is  to  bo  attached  to  tho  moro  prcscription-w riling.  The 
recipes  of  the  master  ore  very  widely  seen,  and  he  who  is  incorrect  in 
the  grammar  or  spelling  of  his  English  or  lialin,  or  doparta  without 
nmson  from  the  traditional  formn,  Isys  himself  open  to  ridicule,  than 
which  nothing  is  more  damaging.  A  crouked,  bad  chinigrupby  is  the 
Imdittonal  mark  of  literary  fumo;  hut  absolute  plainness  sliould  be  a 
I/m  fud  mn  in  the  writer  of  prcecnptions.  This  should  aim  spply  to 
abbreviations:  those  should  be  of  such  a  character  oh  not  only  to  bo 
readily  made  out,  but  aliK)  to  be  so  evident  a»  to  nlTord  no  shelter  to 
the  apothecary  whoso  carelessness  has  led  to  serious  error.  In  the 
COM  of  alkaloids  and  nthor  powerful  rcmodice,  thd  chief  name  nt  least 
■hould  be  written  in  full.  In  writing  the  prescription,  nil  tho  fngro- 
dlenu  should  first  he  put  down,  then  the  number  of  dnneii  should  be 
dvcidod  upon,  and  tho  individnal  amounts  of  each  substaace  marked 
seriatim-  It  is  a  very  good  custom  alwajii  to  pl«i:o  first  upon  tbo  list 
Sbo  strongest  of  the  drug<)  employed.     Without  further  comment,  th« 
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^H             rollowing  rtwIpM  uro  appended.  Dimply  as  examples  of  the  method  of       ^| 

^H            writing  proscriptioos :  tbu  first  two  odI^  are  givoo  io  full,  with  dato,       ^M 

^M             8ignatur«,  etc. ;                                                                                                    ^M 

^^^^^h                           JoHi  Sttrrii.  BaQ. 

B  QatnlDJi  mlph.,  gr.  33xri|              ^^^^^H 

^^^^B              B  ^-  MMtlurilli,  f.^ii; 

Tr.  fvri  eklOTidi,  rSUI|                    ^^^H 

^^^^H                   Tr.  ttni  «hIor.,  f^M. 

^^^^^1 

^^^m 

STnpi,  U  fjiM.                             ^^^1 

^^^^H           8< — F)tl«m  dropi  tlirtc  Umci  ■  daj. 

M 

^^^H           Jnlj                                          8.  W.  W. 

6.<~DeaMrt«pomfal  »ncr  hhbIi.               ^^^^^H 

^^^^H                            Jons  JoHu,  Etq. 

B  HTdntrf.  obL  nttl«,  gr.  tif             ^^^^H 

^^^H                B  S;r.  MitU*, 

SawhsH,  <).                                          ^^^^^H 

^^^^^                          MDtitw,  u  rji ; 

U.  M  ft.  pair.  tL                                     ^^^^I 

^^^^^B                   Llq.  ni«rpliia«E  tnlpb.,  f  Jh| 

£.— U(s  u  dirtoUi.                                          ^H 

^^^^V                  Syr.  (uIuUa.,  q.  1.  i4  (^iii. 

^^^^^1 

^^^B 

B  Aeldl  toenld,  3L                            ^^^H 

^^^^H           8.— 'DiMMrtipbcoral  fonr  tiioM  k  4*7. 

la  aliMt.  vl                               ^^^^^1 

^^^H          fitly  1,                                        U.  3.  T- 

8.— Cie  u  diicctcd.                                     ^^^^H 

^^^H              B  01.  aarrhiiM,  fjU; 

B  Extr.  «lo«7iitb.  oomp.,  gr.  ill}               ^^| 

^^^^^K                     01.  Moygdkln  aoiUM,  gIL  vt  | 

Bxlr,  bsllsdubiiw,  gr.  11 ;                                 ^^H 

^^^^^B                     Hoail.  Ma«i«,  f5ir. 

Al««i^  Sr-           f                                            ^H 

^^^^^M          U.  K  n.  •mills. 

01.  c*r]roph;l.,  EtL  xlL                                ^^M 

^^^^H          8.^T>bI<ipaanful  tbrn  tinH  ■  ixf. 

M.  et  ft.  pil.  xli.                                        ^^^H 

S.— 4o*Ktb*d(lm*.                                     ^^^^^M 

^^^^H              B  CorM.  caathnrMl*,  •!.  •. 

^^^^M 

^^^^^1               FL  ctnplutrDD)  lii  X  1'  use. 

B  Smnm,  3111:                                ^^^H 

^^^^H            &— ITNUdirMled. 

U«gn«iUinlp}iati«,                                ^H 

Mnnnat,  II  ^n;                                             ^^M 

^^^^^B             B  Bztr.  elilnliv,  p,  xi  | 

FuEDloati.  31 :                                                 ^H 

^^^^V                   etrjefafilnn,  gr.  Ij 

AijiiiB  biillienlij,  Ou. 

^^^^H                       Fptr)  pul*.. 

Mftoan  p«r  bonm  in  cue  Isviter  olanio  at          ^^ 

^^^^H                      OLtorca.  plparu,  fr.  rill. 

H 

^^^^F             H.  et  fl.  mM.  is  pit.  ■■  4ir. 

8.— fifaci  ZtroujAf.       D^M.— A  l«*C«pfv)          ^H 

^^M                  S^— One  bdv[«  ibmIi. 

•Tcry  (Ix  bonrt,  oaiil  it  ap«nta.'                        ^^M 

^H                  The  art  of  combining  romcdios  Ib  not  a  difRcult  one;  but  in  prao-       ^| 

^H             tico  cortiviD  priiiciplua  should  nob  bo  lost  eight  of.     Chief  of  llicse  are,       ^| 

^H             to  prcKcribo  uh  few  romedioa  an  posEiible,  and  to  ano  no  powerful  drag       ^M 

^H             without  a  Tory  distinct  idea  of  what  tl  \«  intended  to  do.    'WbcnoTor 

^H            it  is  desircMi  to  gtvo  a  poworAil  remedy  in  increasing  Ao9&n  until  ita 

^M           pbj-uolojrical  cffoct  is  produced,  it  should  alwaj-s  be  giveo  by  itself.       ^j 

^M            Thug,  it  tnny  bo  noceesnry  to  givo  nreonJc  so  ns  to  impress  tho  Kjstem,       ^M 

^B            at  the  name  time  that  iron  is  indicated  ;  but  the  two  remodjos  should       ^^ 

^B             bo  givon  soptiratoiy,  eo  that  tho  dose  of  either  can  bo  increased  01 

^1           dimiaifihod  icdcpcndontly  of  tho  other. 

^1                  The  principles  of  combination,  formuhitcd  below,  wore  long  ngo       ^^ 

^H                         *  TbDM  pniwlptioni  v*  printed  m  tunall?  irtlltiiii,  witb  BtbrDvliitioDi.     the  Tull  fOB-          ^H 

^H                  leDcaaor  dinctloni  U  tb«  tpatbciorj  u«: — Mi>c« — Mi>ce  o[  Sal  cmaliiia — Fiftt  oinpliulrura          ^H 

^^1                 III  X  1*  onclutin— Miico  et  titi  nuK  to  pllutu  risioli  iliviilenrliui — MU«i  et  QU  pulver*           ^H 

^^L^^        Ma— Fiat  puiri*  In  obuluiB4  wt  ditiil«adu»— DIm*  «t  Rat  jiLliila  JuvilgcUn.                                  ^^| 
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QQunoiaiod  by  Dr.  Pana,  but  ar«  to-dnj  lu  impcrativo  as  orcr.     Uedi- 
oinee  ilts  combined : 

Firtt.  To  augm«nt,  correct,  or  modify  the  action  of  a  medioino. 
Thus,  purgatives  act  much  moro  kindly  wboa  a  nutabor  of  thtim  ar« 
itDitod  to^albcr.  The  obief  roaaen  of  this  probably  id,  that  as  dif- 
ferent remedies  affect  different  portions  of  the  gut,  the  whole  intestine 
is  bo9t  rouchod  by  a  union  of  the  diirorao  subatancus.  ll  may  take  an 
{nteniN  irritation  of  the  mucoua  mombrane  to  purge  aa  aotiTcly  aa  does 
s  mild  irritation  of  both  ths  mucoua  membmuo  and  tho  muscular  coat. 

There  are  powerful  moilicines  which  act  similarly  upon  some  parU 
of  the  or^iiism  but  diisainiilurly  upou  ulhur  partd.  ^y  eouibiiiiiig  auch 
nnudlM  powerful  effects  can  be  obtained  at  the  points  where  the  two 
linea  of  action  cross  each  other,  without  influencing  to  a  great  extent 
Other  porliuutt  of  the  K^ntem.  Thus,  chioral  produces  sleep  by  it« 
action  upon  the  brain,  and  also  haa  a  distinct  influence  upon  the  heart, 
but  ooae  apoo  tho  intostioal  tract.  Morpbino  acta  upon  the  brain,  anil 
does  not  influonco  the  heart,  but  ban  u  powerful  effect  upun  the  intoH- 
tinul  tract.  Ry  combiuing  cblorul  and  morphine  we  get  an  overwhelm- 
ioj;  conJoiui;d  iutluonco  upon  the  bruin  in  producing  Hluep  vritli  the  least 
poseible  dtstorbaoco  of  the  heart  and  of  tho  iDtostio&l  tract. 

Steondly.  To  obtain  tho  joint  action  of  tvo  or  more  divonie  reme- 
dies. Thus,  in  a  cough  mixture,  morphine  may  be  included  to  q^uiot  the 
oougb,  while  ipecAcuaoha  and  squill  (in  accordance  with  tho  first  prin- 
ciple) are  added  to  affect  the  mucous  mombrano,  Tho  applicatioa  of 
tliis  principle  re(|uire«i  caution,  or  the  practitioner  will  be  led  into  that 
cbief  abomination,  polypharmacy.  It  i»  wor*e  than  Aitile  to  attempt 
to  proscribe  for  every  symptom.  It  is  tho  underlying  canae  of  the  die- 
order  or  tho  undentrntum  of  bodily  condition  which  must  be  sought 
out  and  presci-ibod  for  simply. 

Thirdly.  To  obtain  a  HpociaJ  combinatioD  which  is  really  a  nen 
reiaedy,  or  which  esporicnce  hoii  shown  act«  almost  as  a  new  remedy. 
Thus,  when  to  iodide  of  pot&seium  in  ftolution  corrosive  sublimate  is 
added,  a  now  chemical  compound  is  formed,  which  oxpomnce  boa 
■howD  to  bo  of  groat  value  in  syphilitic  diaeoMS.  Griffith's  aatl-hoctic 
mixiore  ia  another  ioataoce  of  tiie  use  of  chemical  cbanges,  tho  proto- 
wrbonato  of  iron  boin|>  formod  out  of  tho  sulphate  of  the  metal  and 
the  t!arbonato  of  potassium.  In  the  famous  Dover's  powder  no  chem- 
ical change  occurs,  but  tho  ordinary  action  of  opium  upon  tbe  skin  is 
BO  onbaaued  that  tho  combination  may  be  lookud  ufran  almost  as  a  new 
remedy. 

Fourthly.  To  afford  a  suitable  form.  Thus,  aoocla  Is  added  to 
make  an  emulsion,  or  confection  of  row  to  make  a  pill.     In  tbe  choice 

oxcipieuts,  care  should  be  oxoroisod  to  teleet  a  eubataoce  free  from 
.  properties,  having  no  ehomleal  incompatibiUty  with  tho  mo'lici- 
nal  agent,  and  of  suitable  physical  character.  Braad-cnmibs  often 
nuke  a  good  basis  for  pills;  bub  with  nitrate  of  silver  they  ore  chemi- 
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Cftlly  iooomp&tible,  oa  account  of  the  chloriJes  in  tbcca.  Whcu  nriting 
■  pmcripUoD,  tb«  utoiotit  c«r«  should  b«  taken  to  UM  eucb  cxcipicnta 
tint  tile  combination  shall  not  only  be  attractive  to  the  eye,  but  abo 
■■  liul«  r«puli>i7e  to  the  palato  aa  may  be.  Wbenorer  powiblo,  tbe  pill 
form  tboutd  bo  emplo^-od  with  bitter  or  diBagreeable  modieioM.  Tbe 
pill  may  be  readitj'  ooated  with  uhrer-foii ;  tooic  pills  may  be  coatod 
with  iron  by  shakiog  or  rolling  them  in  tvrri  palviti  while  soft  and 
Btii-ky,  Sagar-ooatcd  pills  and  '- ofonpreMed  pills"  are  liable  to  got 
PO  bard  and  insoluble  that  their  uae  r<H)airM  caution.  In  r^onl 
to  mixturce,  flavoring  oils  shoulil  be  finely  used,  und  the  {>ovi-cr  of 
glycorio  to  conceal  the  disagreeable  taste  of  many  eubstanccs  nbuuld 
be  rviDuoibored.  The  recent  introduction  of  eapeula  for  the  adimnia> 
tntioo  of  nauwcoas  medicines  is  a  pbormacoutical  ittiprowment  of  tho 
flnt  rank.  These  capsuled  occur  in  two  forms.  Hard  capautee  arv 
prepared  to  bo  filled  exteniporaneoti.^ly.  They  can  be  made  lafgu 
ooongb  to  hold  ten  mimmB,  although  this  eizo  cannot  bo  easily  swal- 
lowed by  urety  [M!r«on  withuut  a  little  training.  The  Boft,  flexible 
captolca  are  filled  by  ihe  manufacturing  chemists.  They  can  be  readily 
■walfewod  by  moat  puntoiui  up  to  the  size  of  one  drachm.  Not  only 
may  solid  preparations  be  given  in  oapsoJee,  but  also  essential  oils, 
volatile  Uquidn,  fixed  oiU,  and  fluid  extracts ;  indoed,  almost  any  iiqtud 
tho  doac  of  which  is  not  too  large. 

IneompalihUities. — ^In  combining  rcmodioB,  tbe  sabject  of  incompati- 
bllitioa  mnst  never  be  loet  sight  of.  The  kinds  of  incompatibilities  are 
two  in  number, — physiological  and  chemical.  The  first  of  them  it 
would  require  large  space  to  discuss  fully,  aud  any  one  familiar  with 
tbe  text  of  tho  book,  if  possoesod  of  tho  Blightcst  reasoning  powers, 
oao  readily  make  all  necessary  duductioDS. 

In  niuiy  worka  un  materia  mcdica  long  list.'*  of  cLcmicsl  incompati- 
bilitiee  are  given  in  tho  accouotg  of  individual  Jrugn.  Tbo.'w  liste  have 
seemed  to  mo  useless,  as  I  have  never  met  with  a  ittudent  who  could 
commit  and  retain  them.  Moreover,  they  contain  bo  much  matter  of 
no  practical  use  that  the  valuable  portion  is  bidden  out  of  sight,  A 
certain  amount  of  cliomicul  Unowledgo  is  oseontial  to  the  atudent,  and 
is  not  to  bo  taught  In  a  book  like  the  present.  He  who  would  igno- 
rnnlly  combine  sulphuric  acid  and  a  carbonate  nucds  to  re-Biudy  bis 
chemical  text-book.  All  that  1  shall  do  bore  is  to  point  out  certain 
principles  and  a  few  especial  ivactions.  Tho  following  roi^  may  g^^rvo 
for  a  guide : 

SotuMe  mitt  which  can  by  muttial  decomposiUon  form  un  insoluble 
compound  will  undctrgo  such  deuumposiUoii  when  they  moot  in  eolu- 
Uon,  and  will  proctpilato,  unloai  In  some  tory  rare  instances,  in  which 
a  double  rait  is  formed. 

SotubU  talts  which  are  not  cajmble  of  forming  an  in&olublo  salt 
never  precipitate,  and  rorely  undpi-go  decomposition,  when  they  meol 
lu  eolation. 
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MEmeral  ecidt  dooompo»o  snltfi  of  the  weaker  (carbonic,  aootic,  «tc.) 
acids,  and  form  oihon  witli  ulcoliol  nnd  atcobolic  preparations. 

Aikaiiet  pr>ecipitat«  the  alkaloitU  ftnii  tho  eolublo  Doa-alkaIi&«  mo- 
tall  io  H)lt«. 

Olucosides,  Buch  as  tautoQin  and  colocyntblo,  should  Dot  b*  pre- 
scribed with  froe  acids  or  cmulain. 

Tannic  acid  aud  all  euI>ittuuL-os  couUiining  it  ar«  ineompfttiblo  vith 
alkaloidii  sad  drugs  cootaiuinj*  iliuiu,  with  albumen  and  gelatia,  and 
with  most  aolublo  raetallic  salte  used  in  modlciae. 

Iodine  and  iodidea  aro  incompaliblo  with  tho  alkaloids  and  tho  rab- 
staD««s  containing  tbom,  as  well  as  with  most  soluble  m«tallLO  eallo, 
Tbd  iodide  of  potasaium*  should  always  bo  proscribod  nione,  or  only  in 
combination  with  corrosive  sublimute  (with  which  it  forms  a  doubln 
salt),  or  with  iodinu  iL«olf. 

Tincl'ira  und  other  alcoholic  preparations  coatiUiiiug  rosin  precipitate 
tbo  latter  wboii  water  w  added. 

titrate  0/  sitiKr  hIiouM  always  be  prescribed  alone,  or  in  vombina< 
tion  with  opium  or  extract  of  byosoyamasooly.  Most  regotabloestmcta 
dMompoBo  it,  and  with  croasoto  it  is  said  to  make  an  oxplodive  compound. 

Cvrosive  sublimate  is  ineompatible  with  almost  everything,  and 
ihonld  bo  giron  in  simplo  syrup;  evon  the  compound  syrup  of  sarsa- 
parilla  is  said  to  decompose  it. 

SifTvp  d/  tfjiii^/, containing  acotio  iioid,L$  incompatible  with  cftrbouato 
of  ammonium,  but  not  with  tbo  chloride. 

Acetate  and  sitbacftttle  of  lead  aro  inoompatiblo  with  almost  eTory> 
thing,  but  are  nevcrtbek-gd  fh^quuntl^'  uisod  in  lotion  with  opium,  tbo 
insoluble  compound  formed  being  therapeutically  active. 

Ve^fiabU  in/HsioM  an  generally  incompatible  with  metallic  snlta. 

Ci;jLg8mc:ATio.t. — In  every  treatise  on  therapeutics  somo  method  of 
arranging  tho  indirtdtial  drugs  is  nccosaary.  In  earlier  oditionn  of  this 
work  I  atAted  that  no  satisfactory  claKsitication  of  drugs  sccmcl  poiiai- 
ble  with  tho  Ibon  oxi«tont  knowlodgo  of  tho  subject.  Our  aoquainliince 
with  thorapoutic  agents  and  their  acUon  upon  the  oi^anism  has  onor< 
mously  inoreosed  in  the  last  two  docados,  and  it  has  ujijKOrod  to  mo 
that  at  present  wc  can  approach  much  more  cloroly  to  a  really  scientific 
arrangement  than  wa^  beforo  poHsible.  I  hnro,  thcrororo,  arranged  the 
book  in  accordance  with  tho  schomo  directly  hcroaftor  set  forth.  Somo 
of  the  families  ah  hero  defined  arc  not  thoroughly  luituml,  but  meet  of 
tba  gnupa  have  much  of  unily  in  tbc'iitH«lve^  and  of  propriety  in  their 
rolations.  Thus,  antispasmodics  ore  little  botler  than  a  heap  of  iocon- 
gmitiea,  but  dcHrifncionts  are  singuhirly  united  together  and  opposed 
to  somnifacicnta,  while  antiperiodics,  perhaps,  ought  to  bo  merged  in  tho 
alteraliros,  with  vhich  through  areenic  tboy  are  closely  related. 


*  Pwlh  hM  rwslud  fnn  k  pTMoriptlaa  «aBteisiiig  Arjr«kBln«  tai  lodido  of  poUulom,  tU 
Ot  mlUoi  I  Mtag  takoa  ■!  Uia  iMt  <1um. 
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DrvisiON  I.— Ststkuio  Rkukdies,  substances  wbiob  act  on  tb» 
solid  or  fluid  tissues  of  tbo  body. 

DivuiOH  II. — ExTaANBOVii  REJriEDiKa,  aubfltaucea  wbicb  are  em> 
ployod  to  set  oa  secretions,  excretion*,  or  otbor  liquid  or  eoU^  bodiM 
vliioh  ara  oot  liunuui  tisauas. 


SYSTEMIC  ItEMEDIES. 

Clabs  I. — Gexebal  BeuxDt&^i,  dru^  which  affect  tho  tiasnes  of 
the  body  gtsuumlly  or  such  orgujiizud  ey^Uiunt  aa  roacb  all  portions  of 
tbo  body. 

Okder  I, — Nervina,  drug«  wUicli  affect  tbo  oorrous  systoin. 

Obi>eb  II. — CardiantSj  drugs  which  affoct  tbo  circulation. 

Obueb  IIL — iVi(fp/(in/^ drugs  which  affoct  tbo  nutritive  moTementa 
of  the  body. 

KE1EVIN£S. 

A.  MtMlicInes  which  act  upou  the  cerebrum. 

B.  McdiciDoa  which  a«t  on  tbo  iowor  or  aervo-muscular  apporutua. 

A. 

7ahilt  T. — Anligpasmodics,  fb«ble  cerehrnJ  stimulfints  vhlcb  are  em- 
ployed for  the  roliof  of  minor  apomas  aud  otbor  nervous  sytnptoma,  tbo 
FMult  of  insufficient  nervo-powor. 

Fauilit  U. — AniKSthctics,  druga  which  are  uBod  for  tho  prodnelion 
of  aniEMtheHJA. 

Pajult  III. — Somnifacients,  drugs  which  whoa  In  sufficient  dosos 
produce  deep  sloop  without  doliriom. 

Familv  IV. — Ddiri/aeients,  drugs  which  when  in  eufflcient  dosoa 
prodaco  dolirium,  followed  by  stupor. 

J. 

Familv  V. — Excitfhmotors,  drugs  which  produco  violent  tetanic 
apnHms. 

I-'auilt  VI. — Depreaso-mclors,  drugs  which  cautKi  pamlfsisi 

CAKDIANTS. 

Familt  I. — Cardiac  Stimulantt,  drugs  which  incroaeo  tbo  artorial 
prcsauro. 

Fahilt  U.— 'Cardiac  Ikpreasants^  drugs  which  lower  tho  ortorial 
proasurc. 

NDTRIANTS. 

Fajiilt  I. — Astringents,  drugs  which  call  into  exorcise  tho  vitol  (bnc- 
tion  of  coDlmotility. 

Paiiii.7  II. — Tonic$,  drugs  which  so  inQuouco  iiutriliou  as  to  incivnsv 
the  viUl  power. 
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Familt  III. — AlUrativeSi  drags  whicb  ao  modifjr  QUtritioa  as  to 
>mo  corloio  cbroDic  pAthologicnl  processes. 

Fakily  IV. — Antiperiadics,  drugs  which  so  niodiiy  nutritioa  us  to 
vrerooine  the  ofTccts  of  malarial  poisODing. 

Pamilt  v. — Antip^Tciiee,  drug«  wUicli  ao  modify  DUtrition  aa  to 
ovorcomo  febrile  movemoDts. 

CuLsa  11. — Local  Reheoibs,  drugs  wbiclt  afToct  one  organ  or  ap- 
paratus moro  or  loss  i»olatcd  fVom  tho  remainder  of  tbo  body. 


Fauilt        I. — Siomachies.* 

» 

lt.-~Em£ties. 

It 

III.— Catfutrtics. 

u 

iy.—J?ivrclie». 

<i 

V. — Z>  iaphoretics. 

« 

VI. — Expectorants. 

M 

V 1 1 . — EmmenagogM$. 

M 

V  III— Oxytocia. 

M 

IX. — Sialagogiut. 

M 

X. — Errhines. 

N 

XI. — Epijspattice. 

u 

Xll^Bub^aeientt. 

u 

XUl.—£schar<nic«. 

w 

X.iy. —Demulcenis. 

u 

KV.—Efnonienta. 

u 

XVI.— iVo/ertiiW8. 

EXTIUNEOUS  BEilBDIBS. 

Fauilt        I. — Aj^taeids. 
»  II.— Anihelmintia. 

"  Ul.-^Digatanta. 

«  IV.'-AbeorbcnU. 
«  V.-BUinffetanti. 


*tb*  ^t^Plt*— <■  >n  DM  givn  In  Umm  flHaUtM,  m  thoj  uo  old  mi  well  known  ud 
I  ilrnw  Ifa*  rMder  (o  what  orguu  cull  a|ipliM.  ll  ahuulil  ba  >C>lal,  boncrer,  ttiU 
hmXlf  «toaa*liM  ocdUId*  Angt  wbleh  u«  tuwl  limply  u  itliDulkBU  u  tb*  fUln- 
I  tTMt,  luludlBf,  tharafon^  S'^pt4  BtUtrt,  to  cftltaJ,  kftd  Aranali'M, 


DIVISION  L-SYSTEMIC  REMEDIES. 


CLASS  I.-«ENERAL  REMEDIES. 


ORDER   I.-NERVINES. 


FAMTLT  I-ANTISPASMODIC3S. 

TJndek  thd  tiiiQO  of  Antispasmodics  nro  ^raiipod  In  thU  treatUe  a 
nuiubor  of  modicinoB  goaorally  of  very  fccblo  powers,  but  of  Itequent 
U80.  Id  cortdin  conditions  of  tho  nervous  8yBt«m — oonditions  as»ocijLt«d 
with  weaknoea  rather  than  with  simple  doprosaion — tho  non'oeontrea 
apjMMir  lo  be  raoi-o  siisceptible  than  ia  norma)  to  external  impreatuons, 
as  well  aa  to  tliouo  impulecs  vrhich  originii.l'O  in  tho  cerebral  coatrcn 
tbenuclros  and  are  connected  with  tho  cmotioDs.  As  a  result  of  this 
Ktnte,  various  Hjinptoras  arise,  of  trifling  import,  but  ofl«n  apparently 
severe,  and  alwnya  annoying.  Sucli  symptoms,  in  their  itilldcst  form, 
confltitnto  the  etatc  of  uarcst  known  aa  nervousmss;  in  tboir  eereror 
type  ihoy  may  rise  in  intonaity  up  to  tho  wi!id(wt  convulaion  of  kysUria. 
It  ia  in  this  claim  of  afTL't-tiumt  thiit  tho  »o-callcd  untispnamodics  ara 
iiscf\il.  As  Uiu  coudition  which  they  roUovo  is  always  utssociated  with 
TcaluiOM,  thoy  ar*  often  spoken  of  aa  "norve-stimulanta."  In  rogartl 
to  most  of  ihom  tboru  is  bat  littla  evidence  of  their  incroaaing  power 
or  functional  activity  when  adminieUjrod  to  healthy  individuals.  Sorao 
of  them  act  very  slightly  upon  tho  circulation  when  given  in  voi-jr 
largo  dosoa,  and  ft  few  when  adminiatenyl  aa  freely  aa  possible  Induoo 
slight  cerebral  Hympioms,  such  ae  vortij^o;  but,  except  camphor  nnd 
Hoffmnn's  Anodyno,  none  are  capable  of  producing  ecrioiis  poi-wn- 
iug.  As  any  theory  of  tho  raothod  in  which  the  hystorical  convulsion 
originatoB — of  its  immediate  causor  and  tho  mechanism  of  it«  prodac- 
tion— would,  with  our  present  knowlodgo,  bo  at  beat  but  an  ini^onious 
ipeculntion,  tho  Bftfast  plan  in  regard  to  tho  action  of  dmga  bcfonging 
to  tho  class  now  under  consideration  is  to  accept  tho  teacbiogB  of 
clinical  oxporicnco  a*  lo  facie,  and  to  avoid  thoorising  m  to  the  way  in 
which  the  reeult*  aro  brought  aboat. 
114 
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MOSCHUS-MUSK.    U.S. 

A  higlily  oduroan,  unctuous  substanco,  obtained  from  tho  glands 
■Ituoiod  jual  io  &oat  of  tbc  preputial  oritice  of  tb«  Moitcbua  inoacbif- 
enis,  or  ntustc-deer  of  Thibet.  Tbo  guuuino  niusk-tuic  i«  to  bo  dintin- 
guUliod  Oom  iaiitalioDs  of  it  by  tbu  hairs  being  airangcd  concontxv 
cmlly  around  a  nutiute  orifico.  As  it  occurs  in  ooiniDurce,iouak  ia  very 
gnoUy  aduitfiratcd. 

PBTSioLoaiCAL  AcnoM. — Hu«k  opponrs  to  act  upon  tbo  Dorroas 
Intern  simply  tM  a  mild  atimulant  and  antiapuniodio.  Jorg  and  Suu- 
dttlia  hsTO  expuiiniented  wiih  it  upon  bealtiiy  laen  with  eonien'bnt 
Oootrudictory  result*).  AecoixUng  to  tho  firrt-namod  obsorvor,  twenty 
gmirui  of  it  indufN}  ezhibiratioa  without  husitude,  but,  according  to  ihu 
lattor  authority,  iiiuy  CAuau  giddineaa,  drowBincuM,  and  la«^itude.  Bolh 
olwervers  noted  a  slight  incrcai^o  in  tho  frcquonny  of  tbo  puliie.  It  eooma 
to  mo  cridont  that  the  action  of  musk  upon  the  boallhy  orgaDi^ni  is 
a  very  feubla  and  iitiourtaiD  cue.  Yet  there  \a  considerable  ulinical 
e*fd«nce  that  wbuu  the  ner\'oua  syoteiD  is  oxhatut«d  it  is  of  service  in 
Cftlmiog  rcetlossuDsa  uud  oquuliziiig  the  diaturbod  baiunco  of  nvr^'oua 
power. 

Tu  EOAPEUTira. — Musk  is  at  present  voty  littlo  u«od,  but  it  is  stroogl/ 
rooommundod  by  aonio  of  the  older  writers  in  Tarious  spsamodic  affeo 
tiooa,  eapeoiolly  in  kj/eUricU  coneulaioas.  In  hiccough  it  baa  boon  coo- 
a  apccific.     In  my  experience,  la  ttio  crisis  of  low  fevers  whon 

I  syniptoniH  of  nervous  cxbausUon  are  extreme  and  threaten  death, 
tDiuk  is  a  vei^-  valuable  remedy.  Tbuii,  iu  adranvud  typhoid  fever  a 
conditioD  sometimcfl  develops  in  ivhicb  the  pulse  is  exceedingly  feeble, 
•nd  the  temperature  bos  a  tendency  to  rise  to  a  great  height,  but 
lyielda  almueit  immediately  to  thti  use  of  cold,  only,  howcTor,  to  re- 
mouDt  tut  soon  as  tho  eotd  ia  withdrawn.  I  bare  seen  mu^  at  such 
time  control  tho  tompcrauirc,  steady  tho  pulse,  and  apparently  save 
,  lUe.  In  other  ca«M  of  advanced  ferora  tbo  puwcm  of  tbo  Bystera 
•niinily  give  out,  and  tbe  patient  pa^oa  into  u  cond^iun  of  colln|U)e, 
with  subnonnal  tompcrnl itro,  nnd  mayhap  coma-vigil:  this  stat«  I 
Lave  olitu  DL-cn  rcliorcd  by  musk.  Many  years  ago  Trousseau  rccom* 
mended  musk  very  highly  in  tho  ataxic  pntumcnia  of  drunkards.  In 
all  eases  of  ad^nianiic  pneumonia  witb  wild  or  muttering  delirium  mualc 
is  a  very  uaeful  remedy.  From  ten  to  fifteen  grninH  of  muak  (the  best 
I  ftttainablo)  muot  bo  given  at  a  do^u,  [ircfcnibly  by  rectal  injection,  sus- 
peodod  in  mucilage.  The  eflect  of  the  single  dose  Uat«  about  »ix  hours. 
The  doee  of  the  Tincture  of  jVusk  (Tinetura  .VoscAf,— I  to  10,  U.S.)  is 
from  one  to  tvro  fluidrachmn. 


CjUTonxcM — Castor. — Tho  preputial  foUielee  of  tho  beaver  are  pyri- 
■acs,  occurring  in  pairs,  and  containing  an  unctuoas  mntcrioj, — 
'  *h«  eattor.    This  is  a  aab*ttarc«  allied  to  musk  in  it«  phj-sical  pmpertias. 
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dUMl  apparently  also  in  ite  roediciiial  quuliliod.  It  is  ccrtaiuly  leas 
offlpieut,  howfirer,  thau  musk,  Aud  Mr,  Aloxander  (Pereira'a  Materia 
Metiica,  Americau  edition,  18i!6,  p.  949)  is  said  to  liavo  takou  a  quarter 
of  an  ounce  of  it  -wltliotil  liaviiig  experienced  any  effect.  It  is  em- 
ploye<l  Iq  tlie  sjiino  affections  as  inusk,  in  dosesof  fiiteen  to  sixty  gi-ains, 
ftiupondod  ill  mucilKge.  The  tincture  of  the  U.  5.  P.  1870  was  stronger 
in  alcohol  than  in  c&Alor. 

VALEaiANA-VALERIAN.    U.S. 

The  root  of  the  Valeriana  oOicioutis,  an  berbacuoua  perennial  of' 
Great  Britain.  Ic  consists  of  a  short,  yellowish -white  rhiKome,  with 
aumcrous  fibrous  roots,  of  a  bitter  taste  and  peculiar  odor.  The  actiTO 
principle  of  valotian  appears  to  be  the  oil  of  vaierian,  wbiob,  aeoording 
to  Piorlot,  consists  of  a  mixture  of  valerian  cniujilioDO,  vnlorian  cam- 
phor, valerianic  acid,  roaiu,  and  water. 

Par8ioi.ooiCAL  PROpEanEs. — UpOQ  cnta  TaloHou  has  a  very  ex.; 
troordinary  effect,  attmcting  them  strongly,  and  gtvatly  excitirg  thoi 
Hexuni  pBfuiionK.  It  is  ponaible  that  thin  action  i.s  Ku^gestive,  due  rather 
to  the  resmnbtanco  of  tli«  odur  to  that  of  thti  animals  during  sexual 
excittuneiit,  (lian  to  n.  db-cct  action  of  the  drug'.  Valerianic  acid  givoD 
to  rabbite  in  large  doiten  prod tt oca,  ut  first,  a  «]ij;ht  Bo<^oloration  of  the 
pultie,  which,  willi  the  ruepiraliun,  aflorwat-ds  buuoiiiM  lem  A^uent 
than  normal,  and  at  the  name  time  lassitude  and  muacular  wookncsa 
are  doroloped.  Knornieua  doacs  kill  rabbits  eoiuewhat  euddenly,  or 
caiHC  fatal  gustro-oiitoHtis. 

Upon  man,  large  doses  (Jii  to  Jiv)  are  said  to  produce  a  feeling  of 
warnilli  in  the  atomacb,  and  onnietimefl  natisea,  vomiting,  and  colicky 
pains.  The  pulse  is  generally  alightly  quickened,  and  a  S«nss  of  ex- 
liilaralion  is  induced,  accompanied,  however,  by  fui-m icntjon  in  the 
band»  and  feet.  Very  large  amounts  caiiaea  fculing  of  heaviiioaa,  and 
aveo  of  pain,  in  the  head. 

TuxaAPEtTTica. — CliJiical  oxiwrionoe  hoe  demonntrated  the  value  of 
'alorian  ae  a  moan*  of  relief  for  the  milder  fornm  of  functional  dis- 
turbance dependent  upon  a  weak  and  ovor-exei table  or  an  exhausted 
nervous  system.  In  the  stale  a'C  uurost  familioi-ly  known  tn  "nervous. 
nesa,"  by  Hootbiug  and  quJotiiifi  the  pationt,  it  will  often  iudir©ctly 
procure  Bleep.  - 

In  hysUria  it  has  been  the  most  frequently  uwjd  of  medicines,  and 
its  acliou  is  oftlimes  most  happy. 

It  baa  also  been  employed,  but  with  more  dmubtfiil  advantage,  in 
mania  a  potu.  and  in  the  delirivm  of  adynamic  fevers.  In  these  casos  it 
is  almost  invariably  conjoined  with  more  powerful  romedioB,  and  it  is 
v«ry  difficult  to  decide  how  far  it  assiata  in  prucui-iug  Uio  beneficial 
reHult. 

ADaiKiCTftATiON.— The  host  preparations  gf  valerian  are  the  fiuid 
art  (^Hxiractum  Vukriana:  Fhidtim,  U.S.),  doae.  one  fluidraclirn  • 
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lOnd  the  ammoiiaied  tincture  (_Timrtura  ValerioMB  Anmoniata — Sii  to 
fOj,  n.3.),  (loflot  ono  to  thruo  fluidmubms.    Tbe  do60of  tbe  ij\fuaion  is 

fe  wiii«j*l*6Aful ;  that  or  tbe  eimple  tincturt  {Tindvra  Valeriaiue — Jii  to 

Oj,  U.S.)  ifl  on«  to  Lhreo  Quidraohnu. 

AaDCB  Valebianicuk.— rVi/mnnfc  Add  h  an  oily,  colorteiw  liquid, 
|of  a  CBiutic  taelv,  and  a  strong  odor,  resembling,  but  (lifTonug  fniia, 
tiat  of  ralorJAn.  It  ie  mnde  by  tho  fiction  of  chromic  acid  upon  amylio 
alcohol,  hy  ammowhnt  complicnlod  proces!),  and  m  omployod  for  tlio 
raanaflkciuro  of  VaUriaHaU  of  Ammonium  (AmmomV  Valerianae,  n.S,), 
a  whito  salt  occurring  in  quadrangulnr  platcfl,  TChich  ofllnrcec«  in  n  dry 
and  dciiquomo  in  n  moUt  atmosphoro,  hnvo  tli«  odor  of  valerianic  acid 
and  a  ahnrp  sweelisb  toAto,  and  are  very  solublo  in  wntor  and  in  alculioL 

THiRAPErrrcs.— Dr.  W.  E.  Parke  (^Therap.  Gaz.,  1387,  167)  in  some 
oxporimuote  in  tho  laboratorv  of  Iho  Univcnuty  of  PonnBylvania  found 
that  the  valerianate  of  ammonium  producoa  in  tho  fro}^  conTulHtoni 
followed  by  general  paralysis,  both  the  convulsionB  and  ilio  palsy  botng 
due  to  an  action  upon  tbo  spinal  cord.  Drought  in  contact  in  a  oon< 
o«ntrated  form  with  any  portion  of  tho  nerve- tissue,  tbo  valorianato 
produced  rapid  death  of  iho  part.  It  is  very  uncertain  how  far  these 
rosulls  were  due  to  the  ammonia,  and  how  far  to  tbe  valerianic  acid. 
Thoy  throw  no  lijjht  upon  the  therapeutic  action  of  tho  drag,  which 
tru  ori^aotly  introduced  by  H.  Deolat,  of  Parifl,  as  a  remedy  for 
nevraVjia.  It  has  lunoe  been  used  very  lar^ly  for  nervMis  htadache  and 
lnhytterta.  It  appears  to  be  about  efjuivalent  to  valerian,  but,  unless  it 
bo  in  norvons  beadacbcA,  ut  Ichs  efficient.  Tho  do.10  of  it  is  t«n  grains, 
which  is  geDcraliy  ft<lminist«rcd  in  tlio  form  of  an  tttxir. 

ASAFCBTIDA-ASAPETmA.    U.S. 

An  exudation  obtained  by  inotainj^  the  living  root  of  (he  Ferula 
Narthcx,  on  umbelliferoux  plant  of  A  fghnnifatan.  It  occurs  mostly  in 
Irregular  opaque  masiica  of  a  dull  yvllowish>  or  pinktsh>brown,  white 
whoa  fVoshly  broken,  of  a  bittor  ncrtd  taate  and  a  strong  gnrlicky 
odor.  Even  this  Ivmp  tuaf^da  is  larjc>oty  composed  of  t«ani  ftgglutt 
natcd  together;  sometimes  those  team  are  diHtinot  and  BO[>arate,  ivben 
they  constitute  the  variety  known  as  aia/etida  I'n  taira.  Asafbtida  is 
eoRtpoaed  chiefly  of  gum  and  rcein,  but  its  properties  arc  in  great  part 
Alt  to  the  volatile  oil,  of  which  it  contains  fVom  3.5  to  4.5  per  cent. 

rnTRiotoaiOAL  Acnow. — When  taken  into  the  stomnch,  awifotida 
acts  as  a  local  stimulant  and  carminative,  and  on  this  account  is  in 
»ome  parts  of  the  East  used  as  a  condiment.  The  oil  ia  without  doubt 
absorbed.  The  ovidenco  itfi  *.n  itfi  nction  upon  hoallhy  men  in  both 
•caoty  and  contradictory.  ThuK,  while  M.  Pidoux  took  half  an  ounce 
in  a  aingle  dose  without  porcoptible  eflbctA  other  than  to  render  his 
•ecretions  horribly  olTcn»ivu  for  two  days,  Jdrg  and  his  disciples  found 
that  in  twenty -grain  dosos  it  produced  gastric  uueosineas  and  pain  with 
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alvioo  dejectii>ns,  incroaseil  the  pulee- frequency  and  anim&l  vftrmtb, 
quickonod  ihe  i-vspirntion,  niid  cauaoil  bondnche,  giddiness,  sml  erotic 
excitement. 

TuEiui'ECTics. — Clinical  expcriencr  has  abundantly  prored  Uiat  aa»- 
fcttda  ie  one  of  tho  most  offioiont  of  tbo  so-called  nniispnsmodica,  and 
may  be  given  to  fiitfil  the  samo  iitJtL-utiona  ek  vnlurinn  in  funcfioniU 
tpasm,  in  Ai/steria.  and  in  nervotisness.  It  diiToi's  from  YalcriaQ  in  bav- 
in|;a  much  mora  docided  action  upon  Ibo  mucous  mombranos.  It  is 
an  oxcollont  carminative,  and  in  tho  form  of  injection  is  eonatantly  oaed 
for  the  reliof  of  tijmpaaitcs.  It  algo  in  ainall  doao*  incroawg  the  flppo- 
lite,  and  afforda  relief  in  dy$pirj>sia,  with  flatulent  colic  and  co9tiTon<M«i, 
of  tho  aged  or  hysterical.  As  a  stimiiiattny  expectorant  and  anttspat- 
modic,  it  is  useiXil  in  lehonping-eowjh  and  iii  chronic  bronchiai  catarrh.  It 
18  especially  offlcient  in  palliating  the  latter  afTection  as  occurring  in 
old  people,  when  tlio  diffieiilty  o^  breathing  ia  paro.xysnially  incrouscd 
by  spaam  of  the  bi-onchial  lubea.  In  infantile  convulsions  and  in  sei*eri 
infantile  colic,  asafolida  enomata  (f3ii  to  fi»s  of  the  milk)  are  escood- 
ingly  naefnl  and  harml»a»(. 

Administkatioh. — The  Pills  of  Asafetida  IPituta  Asofostidai,  1J.S.) 
ftacb  contain  thrvu  grains:  fi-om  two  to  four  may  b-s  givon  aton««. 

The  dose  of  tbo  mixtvre  or  milk  of  asafetida  {Mistura  AtafcetidiE — 
311  to  Oj,  U.S.)  Is  half  to  one  fliiidoiiuce;  for  injections,  one  to  thrwa 
fluidounccs;  that  of  lhi>  tincture  {Tinctvra  Aaafatida -~ ^i\  to  Oj, 
U.S.),  half  to  one  fliiidrachm.  Tho  suppositories  contain  the  equivalent 
of  forty  minims  of  tho  tinctiu'o.  Emplaslrum  Asafcetidct,  UjS,  ts  uiwd 
externally. 

CAMPHORA-OAMPHOE.  U.S. 

Camphor  la  obtained  in  China,  Japan,  Cochin  China,  tbu  Simda 
Islands,  etc.,  by  boiling  tho  comminuted  wood  of  tbe  root,  etem,  and 
branches  of  the  Laurim  Cumphora,  and  aitimmina;  otT  tho  camphor  ai 
it  rises  to  tho  surface  of  the  water  when  cooled.  Thio  campbur  is  then 
partially  purified  by  nublimation,  and  comes  into  commerce  as  crude 
camphor,  which  is  in  ^raias  of  a  whitiah  or  piokisli  color,  and  ia  GuaUy 
purified  by  Bublimation  with  lime.* 

Kcflned  camphor  (or,  as  it  is  commonly  called,  camphor')  occurs  In 
di«Ua  or  hemispherieal  bowl-Liku  iraiialueent  mussoa,  of  a  fibrous  or 
granular  fi'acturo.  Its  taeto  is  hot  and  peculiar  j  it4  odor  very  strong 
and  ehnmctcrtstic ;  it  is  volatile,  inflamninble,  tough,  but  iMndily  pul- 
vcrized  on  tho  addition  of  a  feiv  drops  i)f  alcohol;  melts  at  347"  F.; 
ifl  eoluble  in  ouo  thoueand  parts  of  cold  watar,f  in  ono  part  of  strong 


■  A  TkrlMJof  rampbar,  M  w«tl  Moriwnpliornll.  jloTdad  by  (lie  DrjubHiun'Ops  Cnrnphan, 
\i  tvrj  blehlr  nJuod  is  Iha  liait.  bnt  iIom  nnl  roMb  Ibli  saunirr.  Fnr  a  pb^tioIogiMl  itadj 
«(  It,  bj  t'nolo  P^lheknl.  tM  Aff\.  Erper.  Patfiol.  nn4  t'knrm.,  zrii.  S76. 

f  E)j  robkiln;  Ibit  fuiu  u[>  witli  magnwui  in  w>t<r,  tbe  I*tt4r  «•■)  b*  inik>i«  to  (oka  up  Bgeb 
mvn  UuB  OHO  p«it  la  ooc  tbmwu  -1. 
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klcohol,  and  still  moru  soluble  in  chloroform;  throvm  upon  wotor,  a 
grmoulfl  of  camphor  floats,  and  «xbibiu  a  i-otniory  movoiuont. 

By  slow  sublimation  at  ordinary  temporaturos,  camphor  can  be  made 
to  erystallua  in  hantlMimo  hoxagonal  Lahlos. 

PaTtiOLOutOAL  Actios. — Locnlljr  upgilicd,  camphor  is  a  dccidod  irri- 
tant, altbongfa  wbon  it  ia  taken  into  the  mouth  a  anTum  of  coolaosa  after 
n  (imo  )8  cxp«rioncod,  duo  no  doubt  to  Ihe  volatility  of  iho  drug:  a  pi-o- 
OHwly  aDfllogouti  pb«nnnienoD  ocean  with  some  other  volutilo  irritants, 
Mich  H  oil  of  puppurmint* 

(rrcAt  ditforoncoo  of  opinion  havo  prevailed  in  regard  to  the  action 
of  camphor  apon  man,  and  it  ia  scarcely  doubtAil  that  it  acts  difiar- 
«nUy  uptjQ  difTervnt  porsoos,  or  nt  liMMt  that  doaos  which  in  some  caiuo 
only  cxhilamtion  produce  general  depression  in  others.     When  a  mod- 
•nt«  dow  (five  to  ten  ji^mins)  of  camphor  \a  taicon,  a  fueling  of  exhU- 
aratton  is  usiutUy  induced,  a  sonito  of  comfort  and  quietnoM,  ospooially 
marked  in  thorn  preriouKly  nuffering  fk-om  "nervouflDeM;"  the  polea 
[BUiy  be  somewhat  accelerated,  altbougli  it  is  undouModiy  not  mark- 
'•dly  affected  in  the  minority  of  caaes,  and  Trousaeau  saw  it  fall  aAer 
the  ingestion  of  ton  grains  of  the  drug.     After  Ini^r  doses  (twenty 
to  thirty  ^rainii)  the  pulse  Is  uaually  lowered  in  iVequoncy,  and  gitldi- 
veao,  vriih  a  feeling  of  lamitiide,  is  produced,  preceded,  it  may  be,  by  a 
'fthort  period  of  oxbilaratire  excitement.    After  poisonous  doses  (thirty 
'to  aixty  f^ins]  the  Bymptomfi,  wbiub  are  tolerably  unifonn,  are  aa 
'itjUows:  faintooBS,  headache,  vertigo,  confUiilon  of  ideas,  burning  pain 
io  the  stomach,  delirium,  violent   conTulaionn,   insensibility,  );onoral 
jMUAlysis;  a  puUc  f^enurnlly  email,  but  sometimce  accelerated  and  aome- 
f^HiDoa  lowered   in   number;   a  skin  cool,  pale  or  livid,  genumlly  b«< 
^dowed  with  9wcat.     Sudden  unconaciouancwi,  with  or  without  conrul' 
■ions,  has  boon  in  some  inHtunces  tlie  fir^t  manifestation  of  Iho  action 
*f  the  poison,  and,  of  course,  in  any  individaal  case  many  of  the  symp- 
toms) d**t«ilod  aboTo  may  bo  wanting.^ 

The  only  fulal  pot^onings  I  l(  w^vr  of  are :  Adult,  qoantlly  uuknofnt 
(Awtrt^.  Med.  Joum.,  June,  I8S8) ;  sicUly  iiiflint,  ton  grains ;  child  two 
jeon  old,  unknown  amount  (.Vf»  York  Med.  Hes.,  March,  1887)  ;  f)it«l 
abortion  prcKluced  by  thrM  drachms. 

KTuch  controd ictniy  evidence  might  be  adduced  as  to  the  influence 
of  camphor  upon  the  genital  organs.  The  truth  evidently  is  that  Ha 
action  varies  according  to  the  doeo  and  the  Edio^norasiee  of  Ibo  patient. 
Io  lb«  gt^eat  majnrily  of  instances,  I  t  bink,  camphor  in  modoraiu  doMs 
has  no  decided  influence  upon  the  sexual  s^'stom  ;  at  luaat  I  have  seen 
kttiauy  hundred  eoeh  doses  taken  atxl  have  never  yet  aeon  any  apbre- 


•  fOT  tbm  ffanblogtetl  MlK«  of  0Ui(>lior-«ria«1,  M*  Ami./.  Srptr.  Path,  mtd  Tktnif. 

tCtoM,U<-iMyt  if'.'. /oiir«aJ,lIk7,  IfTRg   TIm  aim*,  Manh,  ISTSj  lr.«iMr  Jtffrff. 
AiHJb  frtmt,  l$T4,  p.  3}l<i  Btrlit,.  Klin.  ir"cJlrn<.,E«|)t.  It73-r4;  7Vi»m.  Lviti.  CTiXAm., 
\U1*,  p.  tTi  £«-ri<Mi  £••»(,  m»,  It.  n  I  Bni.  JU«f.  J«i»n.,  TA.  IST»,  Um  im,  U  t»T. 
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disiac  elTect.  In  some  pcntons,  boirover,  fbll  therapeutic  doaoit  are  aald 
to  cause  Boxual  oxcitomt:iit.  In  regard  to  very  lurgo  lioeo^,  tlio  toAti- 
raonj-  ifl  quite  nniform  tlmt  if  thoy  oxert  any  action  it  U  to  1o68<mi  th« 
erotic  fooUoge. 

CnmpLor  acts  upon  articulates  as  a  TJoIont  poison ;  in  birds,  acconJ- 
lEtg  to  Mongbioi,  it  cauncfl  stupor  or  daliriiini  with  epiloptiform  soizuroSi 
in  mammals  it  produces  aympioms  eimilor  to  those  soon  in  man,  sucb 
as  vomiting,  violont  conrulsioiia,  ooraa,  and  doatli,  apparently  from 
Mpbyxia.  Tho  convulsions  must  b«  of  cerebral  origin,  as,  accoi'ding  lo 
tbe  oxpOPimciita  of  C.  Woidumanu  (Arch,/.  Eiptr.  Path,  und  Thcrap., 
vi.  216)  and  of  Hoffmann  (quoted  by  Woidomann),  thoy  do  DOt  ?c«iup 
after  soetion  of  the  cord  in  portions  of  tho  body  below  tho  point  of 
division.  Wbcthor  tbcy  arc  tho  result  of  »  direct  aotioti  upon  llio 
corebnim  is  not  detormined,  but  the  otKor  symptoms  produced  by  cam- 
phop  indicate  that  tho  drug  Las  a  decided  influence  upon  that  OTgan. 
In  froga,  Weidemann  found  ttiiit  tho  convuLsions  are  masked  by  a 
gcnenxl  paralysis,  chiefly  duo  to  a.  dcpn^^sniit  action  upon  the  motor 
Dorvofi, — the  Hpinal  cord,  howoTcr,  aleo  eufforiii^  in  itj!  functional  activ- 
ity, tho  mundos  MCaping-.  The  aotioa  of  toxic  doBca  of  camphor  upoa 
tho  circulation  is  decided.  lu  tho  poisoned  h-og  tlio  cnrdiiic  beats  be- 
come slow  and  powerfbl,  Ifae  chango,  according  to  Houbncr,  being  duo 
to  a  direot  aotion  on  the  heart,  so  that  the  oamphor  is  able  to  excite 
tho  heart  when  arrested  by  muaoarin  (^Archio  drr  Heiikxinde,  1870,  ii., 
aUo  Arch.f.  Jixper.  Path.,  v.).  Huubner  failed  to  got  any  rise  of  artonal 
preasuro  ia  rabbits;  but  in  tho  mora  extondud  researches  of  Woidomnnn 
it  waH  found  that  in  the  convuUivti  atage  of  camphor-poisoning  there  is  a 
very  marked  rise  of  (liti  anoriiil  prosauro,  which  is  largely  duo  to  tho  con- 
vulHions  and  disturbancos  of  breathing-,  ua  il  is  in  a  moosuro  prevent 
by  curarization  and  artiGcial  r««pirntioD.  Under  these  oiroumst&ucoe,' 
however,  sudden  periodical  elevations  of  the  arterial  pressure  oocur. 
The  cause  of  this  phenomenon  i*  not  obvious,  as  W«idflmanu  aflirma 
that  it  is  prevented  by  section  either  of  tho  eoi-d  or  of  the  vagi.  As, 
aAor  eeotion  of  the  cord,  toxic  doses  of  camphor  lessen  tho  arterial 
pressuro,  it  would  peom  proballo  that  it  is  directly  doproKsant  to  tho 
heart  ProfesHor  Bin*  states  thai  in  narcotised  rabbit.'*  cjimphor  greatly 
increases  theactivityof  the  respiration  CCentm/i,  SUn.  Med.,  ii.,  1838). 

Camphor  is  undoubtedly  vorj'  much  changed  in  tho  organiam  ;  tho 
most  Important  of  its  derivatives  is  eamjthogltfaiTic  acid.,  di8covore<l  by 
Schmiodeberg  and  Moyer  (^Zeitsckri/t  f.  Physiol.  Chem.,  1881).  which,  by 
warming  with  muriatic  or  sulphuric  acid,  is  changed  into  Campfxrol  * 
a  ciyatallizablo  substance  soluble  in  eth*r  and  alao  in  water. 

TuKRAPBUTice.— Camphor  is  very  krgely  used  internally  as  an  anti- 
Bp»modic,  to  quiet  resllos-sness  and  "  ncruowncM."  it  is  aUo  employed 
in  certain  painful  affections  seen  in  those  persons  who  are  especially 
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bis  to  tlie  conditioD  of  tho  nervous  Byetom  juel  meotionod:  titus,  it 
I  often  iiHofal  in  nervovs  headaches  and  d^smeRorrhaa.  Indeed,  in  tliu 
lftU«r  disease,  either  alone  or  combined  wjtb  opium  in  bod  cuee,  it  ia  » 
most  raluAbla  drug,  but  must  be  given  IVeely.  In  dtarrhaa  not  depend- 
ent upon  inflnmraation,  in  choleriM^  and  even  to  Home  extent  in  cholera, 
ciimphor  is  a  very  efficient  remedy,  allnying  intestinal  piiJn  and  spawn, 
and  ftlso  chocking  intestinal  secretion.  It  enters  into  a  large  propor- 
tion of  the  popular  obolera-mixtares.  In  cardiac  Jaiiure  and  in  adynnmtc 
fever*  it  is  much  uned  in  Germany,  but  in  ibis  oountry  il  is  very  rarely 
employed  either  as  a  cardiac  or  general  stimulant ;  neverlhcleM,  in  the 
nervoas  restlcflsnees  of  adynamie  conditions  it  is  very  sootbing.  In 
abhormal  sexual  exeitentent,  and  in  ekordee,  largo  doeoa  of  camphor 
ure  oaefhil  aa  adjuvants  to  more  powerful  remedies.  Tlie  drug  ha^ 
also  boon  fhxiiiontly  exfaibitod  in  rariouft  aijasmodic  affections,  suck  m 
vbhiMping-eougK,  epilepsy,  and  oven  pverperal  and  itrychnic  convvleimU, 
bol  is,  I  believe,  at  present  never  so  employed.  In  hysterical  eon- 
phUioM,  as  in  other  phenomena  of  similar  origin,  camphor  is  a  useful 
ftDtiapasmodic. 

Bxtaraally,  camphor  in  much  used  in  liniments  as  a  stimulant  Appli- 
cation for  bruites.  sprains,  etc, 

Aoui:«t8TBATio*(. — Large  dosea  (ten  to  fifleen  grnins)  of  camphor 
are  best  administered  in  emulsion,  because  when  given  in  this  way, 
being  very  finely  subdivided,  they  create  aa  little  irntation  att  possible, 
and  are  rapidly  abw^rbed ;  smaller  dosee  may  be  given  in  pill.  As  au 
Antispasmodic,  tho  Campkor  Water  (^Aqua  Cumphora: — 1  to  125,  U.S.) 
is  QsnftUy  preferred;  ita  dose  is  half  a  fluidounoe  to  two  fluidounoea, 
but,  when  a  decided  effect  is  do»red,  the  Spirit  of  Camphor  {Spiritua 
Camphora — 1  to  10,  U.8.)  is  pruforablc ;  itn  dose  U  half  a  fluidrachm. 
For  external  use,  the  I/inimenJum  Camphorce  (camphor  one  part,  olivo 
cil  six  parts,  U.S.)  and  the  Iiinimentvm  Saponii,  or  Sofip  Liniment,  V-S-, 
— a  mild  Uniroenl,  very  popular  either  by  itself  or  as  the  basis  of  mora 
stimulating  preparations. 

Olccx  CautqorjB. — OU  of  Camphor  is  the  volatile  oil  of  the  Caiu- 
pbora  offieinnnim.  As  it  occurs  in  our  market,  it  is  a  reddish  or  yellow- 
ish-brown liquid,  having  a  strong  odor  of  camphor,  and  a  hot^  cam- 
phoraceoua  taste.  Il  eontmns  camphor  in  solution,  and  is  probably 
equivnlont  to  It  in  physiological  action,  except  that  it  is  locally  more 
Htimalntin^,  and  therefore  preferable  in  intestinal  disorders.  The  dose 
is  five  to  ten  drops. 


CAMpnoBA  MnsoBEovAW.  VS. — HonnhrnmatfA  Camphor,  or  Bro- 
mated  Camphor. — Wilh  iodine  and  bromine  cjimphor  unites  to  form  com- 
pounds. According  to  Lnuront,  bromeamphor  occurs  in  red  orthorhom- 
bic  crystals.  Thv^  when  vx]>OKd  to  the  uir  undergo  mpid  spontaneous 
deoompoeilion,  but  b}  heutiug  iu  a  closed  veeaal  are  resolved  into  by. 
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ilrolinHrtlo  nH(l,  tin<I  n  cotnpnuml  in  which  one  atom  of  bydrogon  in  tb« 
(■Biii|ili<)r  han  lit;rn  ro[iln<r(l  by  bromine.  Tbia  brunuitcd  cainplior  U  a 
KrjrKlAllliio  t^liil,  or  o<r«un  iti  lurj^  acicular  ciTStals  Berezsl  incbee  long. 

Our  |vriM«>nt  knowledgo  of  the  phjmiologic*)  properties  of  bronmttid 
(<nrn|)h(rr  ruatn  U]>on  th«  work  of  Uoumovilte  (X«  Progres  Mid.,  18T4; 
Mlao  Omjil  •  lUiut.,  Aotti,  1875),  of  Lawson  (^Practithner,  1874,  1875), 
or  rnUiHiili  (^Jtrmvrt  <U  Camphor.,  Pirid,  187&),  of  Kicbard  Pct«n 
{SehmUitt  Jahrtt.,  Ud.  ci.  126),  nnd  of  Pellicani  (7^'if.).  In  frogd  tbero 
U  ]trr)^rMNivo  Ion  of  rollox  uxoilabitity  mid  of  voluiiLftry  moToment 
(l*oU;r*),  nhicb,  iicconliiiK  Ut  PuIHctmi,  in  due  to  pnralj'sis  i>f  the  mQt<w 
lltrVM.  Doith  \»  oauHud  by  nrroat  of  ro^piration  (l^utore).  In  mnin- 
mnli  II  priidiu'dfl  viultitit  convulfltonft,  muscular  n-^flkness  pnesiug  almost 
lull)  [Miritlyiil*,  ivdiinlion  of  tomponiturQ  (nfYor  Kmall  doass  preceded  by 
n  rii^— l'at«r*)(f;rGftt  docTvuo  in  tliu  m(«  of  tho  ri'spimtion  and  of  iho 
|tulM,  with  oc^ANiona!  periods  of  hum«d  r«epira1ion  (Pctors),  profoand 
•tO0p  or  tlup<ir,  rind  llruilly  donth.  Bouvnovillo  8tato9  that  tlie  blood- 
v«iUM>U  of  1  hi)  oytu  and  oavB  nro  diminiHbed  in  calibre.  Upon  man  tbo 
(IniK  pr\)lMi)ily  neta  na  tipon  otbor  warni-btoodcd  animals ;  in  a  cam  ro- 
|t«niHl  by  M,  ItoAonlhnl  I^Sfhrnidft  JoKrb.,  Bd.  ci.  127),  forty-fivs  gnXaa 
tif  tt  oaiihvl  innnblln^  miirkod  Hlonriug  of  the  puUe,  and  coma  of  iix 
hniini'  dumiion. 

TmnAfKiTira — Wromaled  camphor  ww  first  intiwloocd  by  Pro- 
t-       M  n.f^iPnntM^,  Beige,  1871)  as  «  nerroas  sedAtive,  and  asaa 

HIM     lir,  Mtpcdany  In  tMirium  trtmen*.    It  hM  not,  boweror,  ttus> 

talmxl  \i»  ((rat  rapidly  ac^iuirod  roputatioD,  and  is  tittle  oaed.  I  have 
w»fi  W  ib>  gftsA  In  sptrmnttrrlkmm^  and  il  nwy  b«  tiied  in  Avrdte,  but 

Xlklly  In  kfturh*  and  alHed  (<o«t«Wt»  divirdei*.  It  is  takoo  with 
Aiy,  and  it  a|>l  to  irrilato  tbi»  stomacb.  Bovraevflb  profow  the 
MhV^niT  flMTfiuiU  IW  hypoiilMrtBir  um>:  Itromated  c— phor.  fr.  xW ;  Al> 
tK4iH  rv(\ ;  tll>xvr<H,  C^vw;  bnt  Ia<i*«««  vtaiM  that  brMMted  oamphor 
t«  Ml  punjpMtt  thai  ti  vwuurt  ht  tmylnjni  hj'pwlwilfly.  Tfc«dei»or 
lti«  ttntu  (•  rt>n>  t>t  iif>u  KTiiiw^  rI^'mi  afW  mnh  ia  ofnlB  or  eOBtad  pil, 
ftWil  i»tw*lv%l  M  (hhvmm^.  In  I^Miravrilt*"*  expvruMBte  tw«lT«  gnina 
Ny^MM  v/iffkM  t^«  »knk  v^  a  cat  eavMd  •4«*U  tai  wi— ^  fo  ham 

04«M^«ar«f«  0-XHTW4.— WItm  iAvMt  gnliM  «f  caiMk  acid  fUs 
•i^K^  Wk  ftK  f^tMd  <^«M1t^Y  \M'  aMIrt*)  «N-  rafcWJ  ^  vM  tlufty-fiT« 
aM  ft  Wtt  fmtw  «!'  <4MK|^<^  u  ^,  yhytafw  BfaU  with  a  (heble 
Mm- tAf  tMMfiWw  VMMtak.  T^  Am*  «M  Mix  wMi  wtfMr  «r  fi^ariB, 
Wt«M4aw«ltaWi«MtM4vtki^'»«iit  M>a»l»w|ii|wil»yDfc.flBwlBa 
M  ft  «Mt4n<Aw«\  w<»wH*>  ■>r<«>'i'st  A«-  w-tia*)-  ,^««  Jtair.  Jh«Bh  Jf«d. 
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SMdiotnoibut  bjrd«8tni«l)T«  distillation  yields  aq  empyroiunaticoil  vi  bioh 
is  included  iD  the  Hatcrfa  Hodica  ligtoftbe  U.S.  l^lianiLteopiBia. 

OLEUM  SUCCIM— OIL  OF  AMUBA.    17.S. 

Oil  of  amber  ia  nil  nniber-colored  litiuid,  of  a  hot  tosto,  aod  a  very 
Itrong,  dlsogroeoblo  odor.  As  kept  in  the  shops  it  is  snid  to  be  UMtially 
'  sophi«ticatod.  It  is  a  powerAil  local  in-itant>  and  baa  bocn  uxod  lu  a 
ruboraciont  in  ubrunio  rheumatism  and  similar  dibonlurs.  It  is  also  an 
•fflcient  antiffpasmodic,  and  as  such  is  used  in  hysteria,  in  tDho<rp\ng-co}igh, 
and  iu  infttntiU  convuUaona.  In  tbo  droachitis  of  infants,  with  severe 
ncrrous  symptoms,  as  well  as  in  tbo  two  afTcctions  lost  DAiucd,  it  ta  vcr^' 
u<toftil  as  a  cotinior-irritnnt  and  Qorvo-stlinulaiit  whon  diiiitod  with  iVom 
one  to  tliroo  parts  of  olive  oil  and  fVeely  applied  over  the  spin&  In 
obstioato  hiccough,  ;;ivcn  by  the  stoniacb,  it  is  probably,  next  to  musk, 
iho  most  oflicient  rumody.  Dose,  tea  to  twenty  drops,  given  in  emul- 
Hton.  One  tiiblcxpoonfUl  caused  violent  vomiting  and  diarrh<cs,  with 
marked  forcr  and  symptoms  of  gonoral  intoxication  followed  by  ro- 
Corary  notwithstanding  tho  &ct  that  the  woman  aborted  (^Yiertet- 
JakrseK./.  Oerichtl.  Med.,  xliilO- 

SPIKITUS  ^THKBIS  COM FOSITUS— COMPOUND  SPIRIT  OF  ETHER. 

U.3. 

ffoffiminn's  Anodyne  ronnifiU  of  alcohol  a  pint,  ether  half  a  pint,  and 
ethereal  oil  six  fluidrachmn.  It  it)  a  colorless,  infiammablo  liquid,  of 
an  aromatic,  etbcreal  odor,  and  a  burning,  ilightly  swootisb  taste.  Ita 
•peeUlc  gravity  Is  0.615.  IFofTRiann's  anodj-no  is  somclimes  offored  for 
•ale  without  tbo  ethereal  oil.  Forty  dro]>3  of  the  genuine  preparotiou 
will  render  a  pint  of  water  distinctly  milky ;  but  if  no  oil  of  wine  bo 
pnMent,  milkineas  will  not  occur.  Ethereal  Oil  {Otevm  jEthereum,  U.S.) 
is  .1  trannpAront,  nearly  oolorluaa,  volatile  liquid,  of  a  peculiar  nromntio 
odor,  and  a  sharp,  bitter  taste.  Its  spcciSo  gravity  is  O.'Jl.  It  ia  heaoy 
oil  of  wiM,  propnrod  by  tho  action  of  an  oxcostf  of  sulphuric  actd  on 
atooholf  and  diluted  with  an  equal  part  of  strong  ether. 

pHTSiotooicAL  andTherapbctio  Actioh,— Dr.  IT,  A,  TTape.  in  studies 
made  in  tho  hkboratory  of  the  Univeriity  of  Pcnnsyivania,  found  that 
ttM  heavy  oii  of  wine  pnxlucee,  when  in  moderate  doeo,  a  rise  in  the  pulse- 
mta  and  in  tbo  arterial  preesum,  followed,  if  the  amount  of  the  ]>oi8on 
has  been  snfHciont,  by  a  very  rcmarkabb  fiill  in  tho  arterial  pressure, 
and  alao  in  the  pult««-r«te.  The  rue  in  the  arterial  pressure  did  not  oc«ur 
whon  the  spinal  cord  had  boon  severed  high  up,  nnd  must,  therefore, 
be  In  large  part,  if  not  nitoitethor,  due  to  a  stimuliuit  influence  npon  the 
Taso-motor  centre.  In  tbo  puriodofloworin/;  of  pressure  the  individual 
batft'beatB  wore  extremely  full  and  strong,  indioatiog  that  tho  Ml  of 
praamre  is  duo  to  the  widening  out  of  tho  blood-paths  by  a  vaBo-mot<» 
paralysis.  Dr.  Hare  bulturos  that  this  pamlystH  is  chiefiy  peripheral, 
booanae  he  found  tbnt  tho  fall  was  not  9o  great  in  Iho  dog  in  which  ibo 
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oord  was  intaot  as  it  was  when  the  cord  bnd  1)««q  divided.  Tbo  ntpidily 
oi*  tho  beat  of  tlm  ifiolntod  IVog's  honrt  wa8  at  fir»t  increased  by  tlie 
drug,  but  it  wM  not  positiToly  dotorroinod  how  far  tho  heavy  oil  of 
wine  acta  in  small  doaea  as  a  cardiac  Blimulant:  that  very  lai^  doscR 
paDLlyse  tliu  Iioart  by  a  direct  action  on  the  mnscle,  wiw  indicated  by 
the  final  diaBl.i))ic  arroat.  Careful  studies  upon  frogK  by  Dr.  Unrc  faitod 
i.0  d«t«ct  any  indicBtioa  of  an  actioii  of  the  oil  upon  the  spinal  cord, 
nervGH,  or  muMcIoe.  Tlio  toxic  properties  of  tbo  heavy  oU  of  wiao  aro 
veiy  feeble:  30  cubic  centimetres  given  by  tho  mouth  to  a  small  dog 
weighing  twolvo  pouuds  failed  to  produce  marked  ttyitijitomn.  It  ib 
evident  that  tho  email  quantity  of  tho  heavy  oil  of  wino  contained  in 
Hoffmann's  anodyne  ean  exert  no  very  pronounced  influence  upon  tho 
iiurnaii  sjBlein.  But  it  probably  hut)  a  slight  fltimnlantv  cnltnative  effect^ 
ainco  clinical  cxpurivuco  indicates  that  Uoffuxann's  anodyne  ts  more  per- 
sistent and  powerful  than  an  eq^uivulont  amount  of  ether.  It  is  a  very 
efficient  cmininative,  and  U  also  a  ii^eflil  antigpannodic  in  alt  the  dis- 
orders for  which  euch  remedies  are  employed,  oepocially  when  there 
is  a  tendency  to  liiilure  of  the  circulation,  as  in  valmtlar  cardiac  disease. 
Tlio  dose  h  one  or  two  fluidracbms,  repeated  in  half  an  hoar  or  an  hour, 
if  required,  and  given  in  cold  water. 

HnMULUS-HOPS.    U.S. 

The  slrobiloa  of  Humulus  Lupulue,  or  tho  hop-vine,  cultivated  fn 
northern  and  middle  Europe  and  in  the  United  Stales.  Hops  are  Boft, 
greenish  conoa,  ono  or  two  inches  in  length,  composed  of  thin,  leaf-like, 
imbricated  acales,  havioir  a  bitter  taste  and  a  heavy  narcotic  odor.  At 
the  baees  of  tho  eealos  is  a  yellowish  powder,  officinal  undor  the  nnme 
of  l/upulinum.  Luputin  is  in  minute  Rrains,  and  contains,  according  to 
Payen,  2  per  cent,  of  volatile  oil,  10,30  per  cent,  of  bitter  principle,  and 
60  to  65  per  cent,  of  resin.  Volatile  oil  of  hops  is  yellowish,  and  has  a 
iitpong  odor  of  tho  drug,  and  an  acrid  taste.  Tho  bitter  principle  has 
been  obtained  by  Lortuer  in  brilliant  rhombic  columns,  of  an  acid  re- 
action. 

TflKEAPBuncB.— Hops  ftTO  ft  bitter  tonio,  and  a  very  feeble  nurcotic, 
producing,  when  taken  very  freely,  some  heaviuass,  and  perhaps  aloep. 
They  arc  especially  usenil  a»  tonics  in  ca-sos  of  nervous  irritflbiliiy  re. 
quiring  medicines  of  tho  chws.  In  dcliriitm  tremens  they  nro  very  largely 
used  to  quiot  nervous  irritability,  to  aid  more  powerftil  remedies  in 
procuring  sloop,  and  at  the  same  time  to  strougthoa  digestion.  In 
priapism,  in  irritation,  of  the  i>ladder,  and  in  abnormal  gexval  e:rcit(rmfjit, 
hops  have  been  exhibited  with  asserted  benefit.  They  may  be  triod  io 
large  doses,  but  usually  will  fail. 

Extematly,  hops  are  employed  in  the  form  of  poultices,  and  whoD 
fresh  soem  to  aid  the  heat,  and  moisture  in  allaying  pain. 

j\DMi(ijpTRATioN. — Tho  do8«  of  the  tinctAire  {Tinctura  Sumtili — 1  to 
6,  IT  S.)  is  half  a  Quidouace  to  three  fiuidounccs.    For  a  docided  nftrootS''' 
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efTccl  the  practilionor  xaaj  dm  oithor  tlu  oleoresin  of  Lupxdin  (O/MTMUia 
jAtpttlituF,  Ui».),  dos«,  t«n  minima  to  a  duidrochm,  in  capsules  if  dtisirod, 
or  the  fliiid  extract  {JSxtractum  Lvpuliace  Fluidum,  U.S.),  dose,  half  a 
fluidr»chro  to  iwo  fluidrachms. 

A  hop  pauttice  is  niado  by  moistoniag  with  bot  water  the  hops  con- 
tained, alooo  or  mixed  with  an  oquul  part  of  Indiaa  moal,  in  a  gaun 
bag  of  U)o  luquirod  stco  and  shapo. 

uicraoABiuM.  u.s. 

Tbc  coDcnito  jiiico  of  the  Lactuca  sativa,*  or  garden  lettuoo,  occurs 
in  two  forma  in  our  markota.  Iho  Engtisti  vanoty  '\m  in  small  irregular 
piooM  about  the  eueo  of  a  poa;  the  German,  in  mnssea  about  an  mub  in 
length  and  bulf  au  iucb  In  tbicknoas.  Tbo  cutur  varivM  from  a  durk 
reddish-brown  to  a  light  yellowish-brown.  The  odor  is  faintly  oarcotic, 
thv  tiuto  bitt«r.     It  ooDtains  a  bittor,  Dry8tallizabl«  prin«iplo,  Zaetucin, 

't HKOAPZVTtoa. — Laotuourium  is  certainly  a  very  I'oeble  drug,  Bou- 
chanlat  gave  half  an  ounc«  to  a  dog,  with  merely  nogntiro  results; 
and  ID  a  number  of  trials  mado  with  it  somu  yvars  unco  I  was  uo- 
nbl«  to  porc«iTe  that  it  eierted  any  iaflucnco.  It  has  been  aaserted 
that  it  exerta  a  poculiar  soothing,  hypnotic  influonco,  Uko  to,  but  much 
leM  intense  than,  that  of  opium,  and  free  fh>m  its  disogreeabto  ai\ex< 
effoots.  It  may  bo  that  tho  drug  varies  according  to  age,  timo  end 
modo  of  preparation,  «to.  Lactucin  has  boon  oxpcrimontod  with  by 
KronroBlIar,  who  found  it  pmportiocately  less  hypnotic  than  the  crude 
drug  (^Ikutiche  KUnik,  18G5).  The  tuualty  aligned  dose  of  loctu- 
oarium  is  thirty  grains,  that  of  the  fiaid  extract  (^Extrachm  Laetucam 
Pluidttm,  U.S.)  half  a  fluidrachm.  Much  larger  quantities  may  bo 
given  with  little  effect. 

CIMICrPUGA-BLACK   SNAKBBOOT.    U.8. 

The  root  of  Cimieiniga  racemoaa,  an  indigenouj)  herbaceous  planl^ 
grawing  abuudanlly  in  rich,  shady  wood^  atlaiuiug  a  height  of  aix  or 
■ereo  feet,  and  readily  distinguished  by  its  very  large  multi-compound 
loaTM  and  its  long-brancbod  spikes  of  whitish  polyandrous  flowers, 
Baked  when  open.  Tb«  root  consists  of  a  knotted  head,  with  numeroua 
floe,  brittle  rootlets ;  tbo  odor  is  faint,  and  the  taste  bitterish,  somewhat 
astringent  and  acrid.  It  has  not  yot  been  determined  exactly  upon 
what  thu  activity  of  cimiciHiga  dependa.  9Jr  Goo.  II.  Davis  bos  found 
In  it  a  Tulatilo  oil,  whii-h  Proftesor  O«0.  B.  Wood  thinks  is  very  prob- 
ably aoUve,  since  the  virtues  of  tho  drug  deteriorate  on  keeping. 
There  are  also  two  resius  in  the  root. 

P1IV8IOL001CA.L  Action. — Cimicifuga  was  introduced  to  the  profes- 
Hton  by  l>r.  Young  in  1331  {Aiwr.  Jonrn.  Med.  Set.,  vol.  ix.),  and  Pro- 
tvaoT  Cbapmao,  la  his  Slemnts  0/  Therapeutics,  afllrmed  that  in  fViIl 
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(loHW  it  cuti»os  uatuca,  more  or  lc«a  gonoral  i-daxation,  vertigo,  trcmotH, 
and  (lecidod  reductiott  of  the  polso;  yrhUg  in  1848  Dr.  y.  S.  Davis 
('/Vans.  Amer.  Med,  Assoc,  vol.  i.  p.  351)  dwolt  VAry  strongly  upon  it« 
eodalive  lullueDCo.  Tber»  havu  been  ao  cases  of  Itunuin  poisoning  by 
it.  I  have  seea  it,  how«Tor,  when  given  in  largo  doses  produoe  giddi- 
no8B  with  int«aM  hondaobo  and  g«a(irAl  prostration,  ovidonCM  that  it 
has  fiomo  influuno^.'  upon  the  octrebrum.  It  lUao  oocaelonally  vomits, 
bnt  itR  emctio  .iction  is  never  violent,  and  ia  probably  simply  the  ro- 
Hull  of  u  guntlo  irritation  of  thctttomuch.  lbs  oflocta  upon  tbo  lovror 
oniniaU  have  beon  invaatigatcd  by  Dr.  ItandaU  Uutchinwn  ( J'Acra;?. 
6^;.,  1887,  731),  who  tlnds  that  in  iVoga  it  producos  gonoriil  and  cotp 
plota anaMtheBiu  with  loss  of  reflex  activity,  voluntary  movemunt  being 
presc-rvcd  &i  a  time  when  buruiii^  of  Xha  I'uet  clioits  no  pain  or  niotiou. 
As  tying  tho  artery  of  tho  leg  so  as  to  protect  the  limb  from  the  direct 
action  of  the  drug  on  the  nerve  and  musclca  did  not  intlnenco  the  de- 
velopiuout  of  the  amosthobJa,  this  symptom  murtt  be  due  lu  a  paralysis 
of  the  sonsory  side  of  the  spinal  cord.  Botli  motor  nerves  and  muscles 
wore  found  af\cr  death  f\inctioniilly  active.  When  the  cimicifugn  was 
brought  diructly  iu  ooutact  oiUier  n-ilb  the  isolatod  trug's  heart  or  with 
the  exposed  hcai'ti  >«tiLl  in  sUu,  the  movements  became  nlnw,  and  in  a  little 
while  tliu  muscle  was  eiitii-ely  puntlyxcd.  In  mamiiiiiis.  ciniicifuga  pro- 
duced fall  in  the  arterial  pressure,  with  a  slowing  of  thu  ]iuUc,  which 
was  not  pi-cvonted  by  provious  section  of  tho  vagi,  and  finally  diastolic 
arrest, — facta  which  pravo  that  tho  drug  is  a  direct  dnipressant  to  the 
bcart'tnuetcle  or  its  ganglia.  Hutcbineon  further  found  that  when  tho 
arterial  pressure  is  lew  asphy^da  produces  no  rit«c,  tto  that  it  is  probable 
that  tho  voso-motor  centres  are  also  paralyzed.  The  iiespiruttons  are 
affected  by  ciniicifuga,  becoming  elow,  altci-ed  in  rJiythm,  and  ftufTonng 
liual  arrest. 

TiiEiiAPEBTica. — Cimieifuga  was  originally  proposed  by  Dr.  Young 
as  a  remedy  in  chorea,  and  in  tho  Kimplu  chorea  of  childhood  its  ralue 
is  uuqueatioualile.  It  must  be  given  freely,  atuj  in  most  cascit  tho  cod* 
seDtaneous  exhibition  of  iron  and  laxatives  materially  aids  it.  In  acuta 
infi/immatffr^  rheumatism  cimieifuga  has  been  highly  rccomniendod  by 
Dr.  Davis  and  otlier  praclilioiicrs.  I  hare  nccn  it  do  good,  but  it  is  at 
present  very  rarely,  if  over,  used.  In  chronic  branckitiB  it  is  sometimes 
employed  wilb  asxerteJ  benefit,  especially  when  the  oxpcotoration  is 
tew  and  lieclic  fever  exists. 

ADMiKisTBATfOS. — As  cimiciPUgft  doterioratoB  by  keeping,  the  (Vesh 
drug  should  always  bo  used.  The  powder  (Hose,  twenty  gruius)  is  pre- 
ferred by  some  pi-actitioaors;  but  I  have  found  the  ofllciiLal^uid  extract 
(Extractmn  Cimicifugae  Fluidum,  U.S.)  very  active  in  doses  of  fW>u» 
tiroiity  minims  to  a  fluidrachm.  The  dose  of  tho  tincture  (Tinctura 
(amiei/uga^  1  to  5,  U.S.)  is  one  to  two  fluidrachuis. 


FAMILY  IL-AN^STnETinR 


Tm  term  AHiesthetia  U  hero  emplojod  a»  the  niuno  of  a  group  of 
Ttilatilo  Bubstaacos,  wfaoso  vapor  has  the  power  of  producing  loes  of 
tiOQticiausiujM,  preceded  by  or  occompanitKl  with  I099  of  ftoasibility  and 
diminisbod  muaculur  action.  The  medical  proportioa  of  tbeeo  itub- 
•taaoes  ore  largely  due  to  their  volaUlity,  by  virtue  of  xvhicb  tboy 
ore  very  rapidly  absorbod  niid  nlmost  aa  rupidly  olimiantod  by  Ibo 
mucouH  menibmne  of  the  lun^.  Aa  u  coiido(jucdoq  of  this,  their 
acUoD  is  easily  contrallod.  Thnt  th«y  are  taken  into  tbo  blood,  and 
taoroby  rcacb  all  portions  of  tbu  Hystom,  has  bocn  abanclantly  proved 
by  receot  iaroetij^tioua.* 

The  action  of  tho  aniwithctics  certainly  i«  apon  tho  norvo-controB, 
Than,  B«rannl  baa  shown  {loc.  ci7.)  that  a  lij(;ntaro  bo  plnced  aa  to  cut 
off  all  circulation  (torn  tbo  posterior  part  of  ibo  (Vog  docs  not  prevent 
tbe  production  of  abolition  of  ticnsation,  volnntary  motion,  and  roflox 
■ctioo  in  the  hind  iegi  when  an  anicsthetic  ia  injected  into  tho  anterior 
port  of  tbo  body. 

Many  of  tbe  thooriea  which  have  been  eiig^toi  to  explain  the 
pioductioa  of  atUDethoeia  are  so  groiindlcea  that  it  eeoioa  uanccofleory 
to  discuas  them  here.  All  that  ai-e  worthy  of  consideration  may,  I 
think,  bo  nrmngod  in  four  groups,  aa  follows:  1st,  thoM  which  assort 
that  the  symptoms  arc  produuod  by  a  partial  nrreet  of  oxidation ;  2d, 
tbode  which  look  upon  amcstbeeia  as  duo  to  procodent  physical  changes 
in  the  blood;  3d,  those  which  aaeert  that  ann>etbe«in,  liko  sleep,  is  duo 
to  cerebral  ansmia;  -Ith,  ibose  which  teach  that  the  various  agonla 
atnploycd  act  directly  upon  tbo  vnriouii  or^ns  and  tissues  conoontod, 
— tooludiag  io  thin  group  tbo  theory*  of  U«rnaiil  that  anmatboBiiL  is 
produced  by  a  semi -coagulation  of  the  nervous  protoplastn.f 

As  tbu  iboories  of  tbo  last  gn)up  arc  the  must  natural,  the  burden 
of  proof  reata  upon  the  aupporCora  of  tbe  other  ibcorios.  All  lii« 
proofs  of  tho  lint  two  groups  aa  yet  brought  forward  amount  to  no 
more  tbon  aa  follows:  that  in  asphyxia  the  symptoms  are  similar  t« 
tboM  of  aiuMtbwia;  that  in  profound  anaMtbcaia  thera  is  an  evident 
l«M«mng  of  oxidation;  and  that  somo  ana»lbutica  probably  produce 
vbangoB  in  tbo  blood. 

*  Sm  w[>MU]lr  f>.  Sebulcdtlicrg.  tiauyitnil  PuitH«lli»,  D«r|i*I,  tSDT,  Ar*liir  d.  Htit' 

1  F«r  •  A»ij  of  Um  eM^vtelioc  tlt»ar7,  m«  CtmtnUtau  Mtd.  Wi-^  ISTT,  p.  MV, 
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Tho  objootions  to  rogardiag  Uioso  facts  as  provtuj;  tbo  IniLh  of  the 
lhftori<i«  alludoJ  to  flro  very  grave.  Thus,  it  is  v«ry  woU  flacortainod 
lh:iL  the  Bymptums  of  lusphyxin  are  only  BiiiLlogou8  to  thooo  of  ntues- 
tbosin,  not  ideutical,*  and  iiKltt«d  tbnt  aaawtbasla  as  cuusod  by  different 
agents  offers  difTcrent  phenomena ;  alnn,  there  is  no  proof  n-hatevor  (but 
the  loBfiened  oxidation  and  tho  blood-chaagoe  which  nro  boiiovod  to 
occiir  whoti  aniuslhotics  aro  einployod  are  causos  of  the  nervous  syiup- 
toms,  and  not  simply  coincident  pbenomona.  It  niiist  bo  insisted  on, 
therefero,  that  thuao  ibuoriea  have  oevur  bucn  proved.  Moroovcr,  poai' 
tive  proof  of  their  incorroctnoss  ia  not  waotiug.  Thus,  in  regard  to  tho 
theory  of  arrest  of  oxidation,  thoro  are  substancoe,  such  as  nitrito  of 
amyl,  which  lessen  oxidation,  but  are  not  ameathotics ;  and  an  excess  of 
oxygen  in  the  air  does  not  lesson  the  rapidity  with  which  anoidtbesia  is 
indueod.f  The  AnicsthcticsConiniittoo  of  the  British  Medical  Association 
(Journ.  Anat.  and  Phtfs.,  xiii.  224)  also  found  that  during  ehloroform-nor- 
cosis  there  was  an  actual  increase  in  tho  ollmination  of  carbonic  acid. 
In  regard  to  the  blood-tlioories,  Ludimar  Uormann  (^lieichert's  ArcfitV, 
1866,  p.  27)  calls  attention  to  the  fact  that  tho  anicathetioa  produce  the 
eatue  gunoral  syiuptotus  in  the  infusoria,  which  h&va  no  rod  blood,  as  io 
mammalH;  nnd  Lewisson]  hn,n  shonn  that  they  influGnco  tho  so-called 
"salt  fro<;,"  which  contains  little  or  no  blood,  |>rocisuly  as  they  do  tho 
normal  IVo^,  from  which  the  conclusion  is  inovitablo  that  they  do  not 
affect  the  fVog  by  altering  the  nature  of  the  blood  or  by  induclDjf 
asphyxia.  lu  rogurd  to  cerebral  anieniin,  It  appears  to  bo  eetablinhed 
that  it  occurs  in  sleep ;  and  Claude  Uornard  (^he.  ciL,  p.  122)  baa  abown 
that  during  the  period  of  excitement  preceding  anajathesia  tbero  ia 
cerebral  congestion,  but  during  the  anesthesia  cerebinl  amemia.  CoB- 
Bation  of  f\iuctioQ  normally  ruaalts  in  aiuemiu  of  the  organ,  and  tbo 
ansmia  of  sleep  and  antesthesia  iSj  in  all  probability,  an  effect,  not  & 
cause,  of  Bu«peuded  cerebration.  In  the  fVog  it  has  been  abundantly 
proved  that  absolute  anicuiia  of  Ibo  nurre-ccntres  does  not  suspend 
their  functions,  and  that  on  the  bloodless  copobrum  chloroform  oxerta 
ita  usual  influence.  Tho  only  theory  at  nil  compatible  with  our  prosont 
knowledge  is  that  anaMtbosia  is  in  most  canes  due  to  a  diroct  action 
of  tbo  aj;ont  inducing  it  upon  tho  cortex  cerebri  and  other  nerve-centres. 

Tho  action  of  the  anrosthatio  upon  tbo  norvo-atructur©  is  probably  » 
purely  vital  one.  But  by  no  ntoans  all  authorities  acknowledge  this. 
Many,  if  not  all,  of  tho  anawthoUcs  have  tho  power  of  dissolving  tho 
rod  oorpusclos;  and  Ludimar  Hermann  {Rekhrrt's  Archiv,  1866)  bos 
pointed  out  a  possible  connection  between  this  and  nnfcsthosia.  Ho 
states  that  proijgon,  which  eonatituics  tho  stroma  of  tJio  rod  btcod- 
disks,  is  ao  important  constituent  of  tho  nervo.ccntro8.  As  doiltJi 
would  nocetwnrily  occur  before  the  prutagon  could  be  dissolved  out  of 


•  8m  R«p>rt  <*  Clilcwtonn  CatomltUn,  Mtiiita-CAirurfi.  TVaw...  »oI.  jcWii.  p.  Mj. 
t  Tbii.,  p.  3»4.  *^**  Chloral  ftr  fuiUnr  dct&lb. 
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ncn-o-contrw, — i.e.,  bofore  it  could  bo  tliBBolvcd  out  of  the  rod  oor- 
pusdos,— it  18  cvidoQt  tbat  do  oxtcosive  destruction  of  the  latter  bodiM 
con  occur  l^iom  the  aciion  of  an  nniestliotic  &nd  tho  patient  eurvive. 
Bilo-actds  also  dluolvo  protagun,  nnd  Ilcrmsan  atatos  tliut  some  «£• 
pcriiuorits  li«  ha9  made  seem  to  iiidiciito  tliaC  tlicy  hnvo  arucsthotic 
propertiefl.  I(  haa  been  ehomi  by  Path  (Pester  Med.-Chir.  Presse,  1887) 
and  by  Stnuwmann  (Arrh.  Path.  Anat.,  Rd.  crv.)*  that  chloroform  doe« 
influcnco  nutrition,  uud  can  produce  fivtty  deguiiomLioa  of  iu(«raal 
organs  i  but  tbor»  is  not  at  presvnt  aay  sufficient  reason  for  belief  in 
Uw  CbsoriM  of  Bomard  or  of  llormann.  Likoolhor  narcotic  drugs,  Ibo 
axuBstbetin  aol  direotljr  upon  tbo  uerroUH  nyHt«m  by  virtue  of  curtain 
inberent  rotaLtons  wbicb  al  preoant  cannot  ke  explained. 

In  1818  {AreMvca  Oin.,  So  B6r^  t.  xri^  ISIS)  Dum6ril  and  Pomar. 
quay  sbovrod  that  during  antnlhesia  there  lit  a  reduction  of  tomitom- 
lure.  This  has  been  confirmed  hy  "Boaiaaon  (^Trai'te  (heori^tteet  pmtiqae 
de  la  Xithode  anathcsigue,  Poriit,  1850)  and  by  Sulzynidti  (^Ucbcr  die 
Jet  AUcoh^t,  otc,  iRAug.  Diss.,  Dorpat,  I8G9)  i  and  Scbolnson  (^Arehio 
tier  JleSkvnde,  18C9)  assorls  that  there  U  no  incrcajio  in  tho  giving 
out  of  beat  by  iho  body  during  anictitbceia,  and  conAcquuntly  that 
tfao  aniesthelioa  lessen  Ibo  production  of  animal  heat,  no  doubt,  like 
Alcohol,  bj  chochlng  tisjao-motnmorphoeis.  Albumen  is  not  r&roly 
to  be  found  in  the  urine  aAcr  anicitlie^ia^  and  G.  Guerrln  states  that 
after  answtbeeia  by  nitrous  oxide  ou  the  addition  of  nitric  acid  an 
iotonao  rose  coloration  appears.     (^T/iise,  No.  299.  Ijyons,  IfiSa.) 

The  action  of  anic«thetics  may  be  modiflod  by  the  injection  of  nor- 
eoties,  Morphine  given  hypodurmically  about  half  an  hour  bofore  the 
oxhibiiion  of  tho  nnfesthctic  is  sai<)  to  liavo  a  du<-jiled  olTuct  tn  pro- 
longing the  ana;athc!ua.  Chloral  administered  shortly  boforo  etherisa- 
tion eertainly  cau-tca  the  first  stages  of  the  Littor  to  bo  much  4)uiet«t 
than  usual,  and  nI»o  prolongs  Iho  oarco<di!i.| 

The  chief  purpose*  for  which  anaiathoCics  are  asod  are  to  relieve 
pain  and  to  rdux  spatm.  To  mc-et  tbe  Grot  indication  tbcy  are  cm 
ployed  by  surgeon?  especially;  but  they  aro  aUo  exceedingly  Taluablo 
in  eaaos  of  suffering  fh>m  disease.  It  must  bo  borne  in  mind  that  their 
action  la  very  transitory  and  is  accompanied  by  more  or  less  disturbance 
of  tbe  general  system,  and  that  consequently  thoy  aro  to  bo  employed 
only  vbon  tho  pain  is  exceedingly  sorero  and  tmnsiont.  To  relievo 
pain, annstbettcs  are  nwd  with  great  propriety  during  cAHd-birth.l    In 


*  OoMalt  alio  PbUlp  SMomi*!,  2v  £*ir«  4tr  /tH/.  EmarimMf,  aro.    Stacbort  ISM. 

t  Mr.  Bm*U1  tmi  |irafMad  wfid  btmlhliiK  m »  — m  offrtdntUtt  Mgttt  ■^■Kbwlalii 
•MM  at  miaat  mufttf.  Tb«  pUlMI  It  rvijnlrvd  to  bra«tli»  v«r]r  Mpldlj  lar  fMn  thre*  ta  Brf 
■ll»p(W|  «b«a  KaMtJitiMi  uf  IHwiUI  loH  of  nMutioamitta,  pr«)<al>l/  drpen-lDnl  i<]ia«  Jbtartt- 

■Mt  of  tba  oertbnl  drtalBlloti,  It  inJacal.    (Sm  mta.  Mul.  Tittt,  ri.  Mi.) 

t  [  NO  BO  nucii  r«r  MtortMg  lb*l  usaikwlk  cf  ib*  mnlliM  Mrtoulj  loSuMiaM  (li« 
•kIM,  kjid  do  *M  think  MBcti  w>1|bl  mn  ba  aUMbad  tn  ths  auartlaiu  of  I>r.  tloDiMlap  ( Ittr. 
1^  JnVtt.  Watitnti^  ISB),  ai.  130)  tbst  llMr*  b  prodoatd  bb  UwMMd  slIaiiBktiaa  at 
^tr^s^B  ta  tb«  s«ir-Wra  UA*, 
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natural  labor  it  is  not  commonly  necessary  to  produce  complete  iin»»- 
ihceia.  When  tho  full  effect  of  either  olbor  or  chloroform  ia  induced, 
there  is  almost  nlwaye  a  weakening,  and  very  oft«n  an  aholition,  of  tb« 
ulorine  con trat-t ions.  The  amenthoiio  should  be  adminiHttred  In  such 
quantities  as  to  ruliovo  tlic  jmiii  vrithout  decidedly  interfering  n-iOi  the 
n^iMCular  8pa«in.  Id  certain  cases  this  CAn  be  done,  in  othon  it  is  im- 
pntcLicuhlc.  I  have  obtained  rcry  advantageous  results  in  some  casoa 
by  Bu^peudiiig  Ilio  pains  for  abouL  hulf  an  boar  by  means  of  vihcr, 
and  then  entirely  withdrawing  the  nnaiHtbelic.  By  tbia  treatment  tho 
wealc,  painful,  ineffectual  effurta  of  a  worn-out,  uervous  patient  may 
ofl^n  be  converted  into  regular,  sucecHsful  pains.  I  think  that  the 
risk  of  post'partum  hemorrhage  i»  mHterially  increased  by  nns?!)thclic», 
and  Iherofoi-e  hubtluully  gi%'c  after  their  usu  two  drachms  of  the  Stiid 
extract  of  ergot,  as  soon  as  the  perineum  is  well  distended  by  the 
ehild  H  bend.  AniosthetiGB  are  fKiqiionily  used  in  gnrgciy  for  tho  pup. 
po90  of  roliixing  rtpiism,  us  in  ciiscs  of  dislocation,  hernia,  otc.  Jn  medi- 
cine, they  have  been  employed  in  various  forms  of  convuleioMf  and  Br« 
Mpeeially  valuable  in  severe  ftytterical  ccnvvlsiont,  in  puerpernl  edampaia, 
and  in  fpimil  convulsions;  in  epilepsy  tboy  arc  very  rarely  called  for; 
in  infdnlite  convulsions  they  may  bo  sparingly  used  when  the  convul- 
sion itself  throntcns  lifo.  In  various  tpasm$  of  tho  excretory  ducU  or 
Cdnals,  nnd  capeoially  during  the  passage  of  enlcuU,  they  act  very 
favornbiy,  both  by  nilioving  jwiin  and  by  producing  relaxation.  In 
asihmn,  nnd  in  spasmodic  stricture  of  the  cpsophagus,  as  in  all  other 
cases  of  ofl-ropoiitcd  apaam,  they  ithould  bo  administered  only  to  meet 
temporary  indications,  as  their  habitual  use  h  deleterious. 

Tho  (question  ns  to  the  propriety  of  tho  adminintrntion  of  ancMthotiCfl 
to  pcraons  infTcring  from  organic  disease  is  of  tho  gniTost  importune^ 
and  in  individual  cases  must  often  ha  answered  with  much  busitation. 
By  some  praotitionors  hoart-diBcaae  is  thought  to  be  a  positive  contra- 
indication to  antcstbotic  ngonts;  when,  however,  the  organic  disease  do«s 
not  produce  any  obvious  functional  derangement  of  tlic  licnrt,  and  when 
the  heart-muscle  is  in  a  fair  rondition  of  health,  ether  may  be  used  to 
the  point  of  nnicsthefiis,  providod  tho  circumstances  of  the  case  aro  Mwh 
its  to  justify  the  surgeon's  talcing  a  little  risk.  When,  however,  It  is 
possible  to  avoid  the  anaisthetic  by  the  nso  of  cocaine  ot  other  device^ 
this  fihouM  ho  dono.  It  muat  ho  remembered  (hat  pain  or  g^cat  emo- 
tional excitement  may  arrest  at  once  tho  movement  of  a  diseased  heart. 
Tho  shock  and  norvo-atraia  wbieh  attend  a  mr^or  surgical  operation 
wiilinnt  aniPRthelics  would  probiilly  endanger  cardiac  nrrcMt  more  than 
would  tiio  snawtfaetie  used  to  avoid  tlivm.  Whun  thero  i^  any  tondonuy 
1o  wealc  heart,  chloroform  should  never  bo  given ;  atheroma  cootrft- 
indicat^tt  nitrous  oxide. 

It  appears  from  tho  recorded  accidents  of  nna»lhoHia  that  the  ex* 
ifltaaco  of  braiu-turaors  or  of  other  organic  brain-dieoase  is  of  muro 
importance  aa  eentra-indicating  tho  use  of  unowtiictics  tbun  is  dlseaM 
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of  the  hrart  iUrlf.  WboD  Uio  brun-artorioB  ftre  bcliorcd  to  be  atberom- 
Htous,  aUhoii|,'h  no  poifUive  aigas  of  organic  brain-diecaiw  «ro  pt\'e«nt, 
aniestbcsia  sboald  be  ioducod  by  tbe  hut^^^d  with  tiio  gr«Atest  reluo> 
taooe.  Dr.  Moxon  {Lancet,  1886,  vol.  i.)  reporta  a  case  in  which  bo 
belJATM  (probably  incorrectly)  Ibat  a  tbrumbu^  fonncd  in  Lho  corunsry 
artery  during  ioMOsibUity  fVom  «tber. 

AUenlion  baa  recently  b««n  called  (J\Vw  York  Med.  Seccrd,  vol, 
xxzi.  p.  199)  to  tbo  danger  which  attends  the  oso  of  other  in  Bri^ht's 
dataio.  Both  Dr.  Kmmot  and  Dr.  Millard  report  cases  in  which  col- 
lapn  with  unDmio  poisoning  rapidly  fuUowoU  thu  adminiatration  of  the 
anmthetic.  The  clinical  ovidenco  which  I  have  been  ablo  to  gather 
together  indimtcs  that  in  paticnta  Buffering  from  ronnl  di»ni»o  chio- 
rofbrm  is  preferabb  to  ether  unless  the  heort-muBclo  boa  undcigODO 
eooondary  dogenoration.  This  Is  probably  becaoao  tho  amount  of  chic 
roform  rxvjuired  to  prodnco  anirstheHia  is  so  much  smaller  than  that  of 
ether  tbnc  leas  straiu  is  thrown  upon  the  excreting  organs  fur  its  olirni- 
oation. 

NTTROQEN  MONOXIDB-NTTROU8  OXTDB.    (NO— N,0.> 

Nitrons  oxiilo  is  a  roloHos-s,  almost  inodorous  gas,  of  a  sweetish  taste. 
It  id  a  vcnr  active  supporler  of  coinhu5t!on.  Wiitcr  absorbs  nonrly  lis 
own  bulk  of  it.  It  is  made  by  tho  dintillatioa  of  tbo  nitrate  of  ammo- 
nhtm,  which  rwrnlres  itself  into  the  gas  and  water.  Thus,  NO,Nir,^ 
N,0  -t-  2[I,0.  Nitrous  oxido  giu  is  now  supplied  In  condensed  f-mn,  or 
it  may  be  prepared  in  apparatus  boat  obtained  at  tho  dvntat  doputti.  lo 
using  such  apparata:*  the  tomperature  fibould  never  be  allowed  to  rise 
above  482'*  P.,  for  four  of  gunerating  nitrie  oxide. 

ParaiouKiicAL  ArrioK. — The  inhalation  of  pure  nitTx>un  oxide  gas  is 
followed  in  fW)in  a  half  to  three  minutes  by  uiicotisciousness,  which 
usually  comes  on  quietly,  but  is  sometimes  procoded  by  bilanons,  erotic, 
or  pugnacious  excitement.  During  the  aniesthciaia,  the  fsce  presents 
a  bloatud,  swulloii,  inten»ely  livid  uppuarnticc.  It  in  probable  llmt  tbe 
paralysis  of  nerve  (Unctioo  takee  tho  name  course  as  during  ethoriKation, 
but  w«  huve  little  positive  knowledge  concerning  this  point.  An  ex- 
periment made  by  Dr.  Amory  (iVc^N)  York  Mnt.  Journ.,  August,  18T0) 
iDdlcat<!«  that  the  motor  nerves  arc  not  affected. 

It  is  well  olnbUshed  that  nitrous  oxide  will  not  support  life.  A  taper 
ivill  bum  in  it,  it  in  true,  but  the  liberation  of  tlie  oxygen  is  due  to  tho 
high  hfAt,  and  at  the  temporature  of  the  body  nitrous  oxido  is  a  stable 
compound.  MM.  Jolyct  and  T.  Blanche  hu%'o  found  (Archives  de  Phif- 
tiofo^itf,  July,  1873)  that  eeedawill  not  germinate  in  it,and  that  animals 
(fVogs,  Rparrrtwfl,  guinea-pigs,  rabbits)  live  no  longer  in  an  atmosphere 
of  pore  nitrous  oxide  than  in  one  of  nitrogen.  Even  Dr.  Colton,  who 
maintains  the  absurdity  that  nitrous  oxido  produces  byperoxygennlioD 
of  tbe  blood,  states  ( The  Pht/stoltfyical  Action  of  Niirou$  Oxide  G^U, 
Philadelphia,  1871)  that  in  an  atmosphent  of  the  gas  a  moase  will  lire 
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only  from  lliirly  to  eisty  suoohJr,  b,  jiii.'eon  from  one  to  two  miDiitea, 
kitten  from  one  to  two  miniiles,  a  (Vug  fram  thiriy  to  sixty  minutes, — 
nil  'lyiii;;  of  asphyxiii. 

The  French  obeotTers  above  named  nfflrm  that  nitrous  oxide  bas  do 
diroct  offect  upon  Iho  oystitm, — thnt  t!io  plicnoiiiuiisi  iiiduwd  siro  simply 
duo  to  (le]iri7ntiou  of  oxygon.  The  series  of  facts  which  ihoy  hnvc  ex- 
perimentally proved,  and  upon  whirl)  th«ir  coc«lii»iuiis  urv  baovd,  urc: 
1.  An  aiitmnl  livoa  no  longer  in  nitrous  oxide  than  in  nitrogon ;  2. 
Anicsthcaia  occurs  nt  the  tini^j  that  the  l»luod  of  un  uiiimal  becomes 
black;  3.  Animnls  breathing nn  air  containing  sixty  to  eighty  por  cent, 
<if  nitrooa  oxide  and  twenty  to  forty  por  cent,  of  oxj-gon  apo  unaf- 
fected ;  4.  Tho  analyiiifl  of  tbo  blood  of  two  dogs  yicldod  tUo  foIloiTing 
resnJts : 

ISd.  1.    CDnmiaui.  Ho.  2.    tJnconiclaiu. 


Onrbonic  acid 
Nitroua  oxide 
Osygon     .     . 


46  per  cent. 
29  pur  cent. 
19.7  per  cent. 


Carbonic  acid  .  .  3fi.6  par  cont. 
Niti-ous  oxido  .  ,  34.6  per  cont. 
Oxygon     ....    3.3  per  cent. 


and  other  nnalysos  showed  that  tli«  eoma  was  not  dcvolopcd  until 
tho  oxygen  in  the  blood  was  reduced  to  throe  or  four  por  cent,*  It  is 
evident  that  if  tho  above  analyses  are,  as  fronk  tlioir  reports  they  nppcar 
to  bo,  reliable,  tho  aii»?.'^lhei4>a  {»  not  duo  to  tho  proaonco  of  carbonic 
acid  in  the  liquor  wingxiinis,  since  nearly  ten  per  cent,  more  of  that  gaa 
waa  proftcnt  in  tho  blood  of  the  conscious  (_No.  1)  than  in  that  of  tie 
uaconseiou*  dog  (No.  2),  and  nl*o  that  it  is  more  rational  to  bolievo  tha 
doorooso  in  the  oxygon,  nilher  tbnn  the  alight  inerouso  in  the  amount 
of  tiio  nitrons  oxide,  nmde  the  dilTerenco  between  conscion.sncs9  and 
unconBcioueness.  Id  conformity  with  this.  Dr.  Amopy'a  oxperimenta 
are  most  ini oroHting.  lie  found  thnt  during  nitrous  oxide  nareo.<)i8  tba 
amount  of  carbonic  acid  exhaled  from  the  lungs  is  only  two-thirds  of 
that  eliminated  Itefore  tho  inhalation,  and  tliut  immediately  after  tbo 
i-ocoTory  of  consciousncM  loss  than  one-third  tho  normal  amount  of 
parljonio  aeid  is  given  off. 

Again,  Mr.  Blihu  Thomson  (Phitn,  Med.  Time^,'Sor.  15,  18T3)  found 
that  animals  in  an  atmoaphorv  of  hydrogen  and  nitrogen,  and  aUo  in 
vacuo,  sufTorod  sj'mptoras  precisely  similar  to  those  caused  by  tbo  ia- 
balaiiun  of  pure  nitrous  oxide;  ali40,  that  in  man  tho  inhalation  of  pure 
nitrogen  causes  the  symptoms  of  nitrous  oxide  narcosis;  tinnily,  that 
nitrngoa,  hydrogen,  and  nitrous  oxide,  as  well  as  a  vacuum,  are  rouderod 
capnblo  of  supporting  life  by  the  intTOductioaof  a  proportion  of  oxygen 
approaching  that  existing  in  common  air.  Dr.  C.  A.  MncMunn  {Tfu 
Speclroscnpe  in  Medicine,  London,  1880,  pp.  73-75)  finds  that  when  an 
animal  is  killed  by  nitrous  oxide  the  arterial  blood  gives  only  spectrum 


nnn^i'tUct  wllb  »  loixturd  of  corbniiis  mliE  inJ  Ait,  Ika  gu  of  lb*  bla»d  «oaUined  IISJ  pw 
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Ua«B  of  reduced  htcmoglobia,  vbilo  sflor  dvntli  from  cblorofurin  tb« 
lioM  of  oxyhfomofi^lobin  arc  very  apparent. 

Oq  tba  utber  hand,  it  lias  buen  assorMd  tbat  aitroiu  oxide  doea  not 
act  as  an  anphyxiitnt,  because  tbe  circulatory  pfaonomona  produced  by 
it  aro  UDuully  difluniDt  from  tbofld  of  raecbnnical  uspbyxia.  It  must, 
bowever,  be  boriio  iu  miod  ihal  tho  phonomeua  of  moiHauiL'al  asphyxia 
aro  largely  due  to  the  pnwtenoo  of  an  oxceS'*  of  carljonlc  Hcid  in  the 
blood,  whiUt  in  tbc  aipbyxiii  prodticvd  by  nilruua  oxidu  there  la  no 
exoeM  of  carbonic  acid,  so  tbat  Ibe  phoaomeDa  present  ai-o  Muiply  Ibo 
oatoom*  of  a  lack  of  oxygon,  It  i^,  tborvforo,  a  prhri,  i-o  bo  expi'tlM 
that  Ote  symptoms  of  mecbaDicut  and  of  nitrous  oxide  unphyxia  sboald 
diflte"  to  a  certain  oxtenu  Tnan  clnboruto  series  of  expuriiuoiila  I  fouud 
(  Therap.  Giu.,  Au^;.  1S90)  thai.  lb«  inhulation  of  nitrous  oxide  U  usuiiliy 
followed  by  a  rise  of  the  urieriul  presiure,  nvcomp.inied  b^'  n  great  di9- 
turbanvo  of  tbe  puWi  ibo  pulse  at  Antt  becoming  irn^lar  and  tumuU 
taous,  but  by  and  by  settlino;,  so  that  whcrn  aniBSthoaia  is  complete  th» 
pulsu-wave  is  remarkably  larfi^  and  full,  aud  tbe  rate  very  bIow.  Tbe  riso 
and  fall  of  the  arterial  pressure  in  nitrous  oxide  aniedtbe^is  was  found  to 
vary  remarkably,  not  only  in  different  inhnlationti,  but  at  di'tferonc  period* 
of  tbe  same  iahnlation.  Somelimea  the  rise  was  sudden,  aometiincs  it  waa 
■low  and  gradual ;  sometimes  it  was  maintained  until  near  deatli,  somo- 
timoa  it  was  interrupted  very  early;  sotnotimes  it  v&%  not  very  well 
marked,  sometimes  it  was  enormous.  Dr.  Amory  has  found,  la  experi- 
meiita  with  tbe  oerebrometer  upon  tbe  do.>r,  that  tliero  U,  during  the 
atUBsthoaia,  iacrcASod  blood -pressure  in  the  corebrum,  with  sLiiiis  in  the 
(ttpillartea.  These  reanlUehow  that  tho  circulatory  phenomena  produced 
by  nitrDUB  oxidu  re.«eiiihlu  thoHO  of  mocbanical  asphyxia  ax  closely  as 
oould,  ii  priori,  bo  expected.  Morcnvor,  I  bare  found  that  the  uildltion 
of  ten  per  cvnt.  of  oxyK<^n  to  nitrous  oxidv  suspends  ontirely  itM  antea- 
tbetie  action  ;  so  that  it  seems  to  mo  eBtabltshad  that  nitrous  oxide  actt 
at  an  aneathetic  timjAjf  bif  aAttttiitg  off  oxygen* 

Uf  all  tbe  aatvalbctica,  nitrous  oxldo  is,  so  far  as  immediate  danger 
b  concerned,  tbe  (tafest.  Nitrous  oxide  ia  probably  administered  to 
aevon  hundred  and  Afty  thousand  persons  yearly ;  and  yet  there  have 
been  only  four  deaths  directly  attribniable  to  it  with  any  pi  Audibility.  In 
oa* a£  ihoae  (Dental  CbantM, editorial,  Juno,  1S72)  it  is  doubtful  whether 


*  Pwil  Dart  hu  tbooB  that •  ntilwnvf  otghtr-''*  \'v  emU  nilnua  oxiil*  ko)  iKtcon 
fm  emL  aEr[tii,  unilti  k  prawur*  or  at  IcMt  lira  iuiiioii|ibtTM,  «IU  iin»tuM«  HiN4llie>i»,  tad 
)■••  ilt*)n<l  an  ippanitai  obich  hu  Iwaa  aMd  In  Pari*  for  tli«  parpom  of  (urgiMl  aaaiiha- 
■la.    TM  pr*«ll«ai  olijaoii-m  to  ill*  HtUiod  \»  Iu  aipeulfaaM*,  toA  it  hat  faUad  io  Mm*  \ot« 

TV|(a4L  JLa  lofi|;  Kjfv  aa  ISi&H,  Dr.OaaBaRi,  la  a  oocnmiaaiaBtJciii  la  Ifaa  Pnaek  Aoadauij,  vtat^d 
tkal  b«  had  toaai  ■  mUtar*  of  «»h«nl«  Bol4  and  air  to  b*  a  aar*  an»alh«tl«.  H.  QttiiMM 
(Caimfi.- RtmiL  St*.  BM^  MAT},  fulliMtiiis  aner  lti«  ffipcrimeot*  of  PbhI  fivrl,  Ibund  that  a 
■lstar«af  »i)it«i,  fttr,  aQd  CMboitlB  ftci<l.  lo  nudv  m  l«  (Mnlain  50  parU  cif  air  to  IM  partt 
•I  aulteMie  aetd  Hit  10 J  paruof  asmvo.  idll  pmluM  In  lb*  ral>Mt  In  lw»MlBWMa*MBplaU 
•aaukMba  vhtoh  Maj  b*  naialain*!  iar  boun,  anl  uhiob  aU>|>p«sM  la  Ik*  aomtmni  In*  d# 
Ikroa  MlaalM  If  lb*  asiotal  b*  atla«r«4  to  brtalba  air. 
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the  gas  had  aojtluDg  to  do  witli  the  fatal  result,  or,  indeed,  whether 
it  was  rcftlly  ftdmimsleriid.  Id  tho  second  cuso  {Brit.  Journ.  Dent.  8ei., 
Teh.  1873),  death  iVom  asphyxia,  apparently  induced  by  aitrous  oxide, 
occurred  in  a  healthy  man.  In  tho  third  case,  death  is  asserted  to  have 
beoQ  produced  by  ayncopo  {Brit.  Med.  Journ.,  IS77,  L  460).  For  the 
foorth  caae,  see  Ibid.,  1B83,  ii.  729.  The  opinion  of  Dr.  Cartwright 
(Xflficff,  1876,  689)audor  Dr.  W.  Ottley  (ftitd.,  1S83,  i.  g!)),ttial  in  c-attai 
of  henrt-diaeiuie  permanent  iQcreaae  of  the  cardiKC  weakness  i&  caused 
by  nitrous  gas  inhalation,  ia  certainly  not  establlohcd.  The  fall  of  blood- 
preMuro  produced  by  tho  gtm  vrm  found  in  my  osperimonts  to  be  duo  to 
pAmlysis  of  the  vasomotor  appiiratun,  and  death  alwaya  occurred  from 
paralysis  of  the  roapinitory  functioo,  tho  heart  continuing  to  beat 
powerfully  ai\er  respiration  had  ccB»cd  and  the  arterial  pressure 
had  fUllen  very  low.  Kven  when  alarming  symptoms  occnr  during 
nitrous  oxide  anaMthesia,  the  reifuli«  aro  very  rarely  dietuti-ouH,  because 
tlie  loss  of  f\inciion  hiis  been  due,  not  to  the  presence  of  a  poiM>n,  but 
to  the  abecnce  of  osygva,  aod  akhou^h  the  pnralyeiB  may  be  complete, 
the  lifepowor  alecps  before  it  dies  and  ia  ready  to  react  to  oxygen. 
Imnuduite  artificial  respiration  is  llic  one  remedy  for  the  troatment  of 
alumiDg  eymptoma  during  mtroua  oxide  aaphyxin. 

I)r.  Lafoot  (Xa  France  Med.,  vol.  i.,  1886)  haa  called  attention  to 
the  possible  afle['-resuJt«  of  nitt-oiis  oxide  aniesthciKin,  and  among  other 
alleged  miKhapa  mentions  miscarriage,  chlorosis,  epileptic  symptoms, 
and  albuminuria.  He  especially  warns  against  the  poenihle  prmlnction 
of  diabotud  moUitue,  and  reporle  a  case  in  which  sugar  appeared  in  tb« 
urine  twice  after  the  Uiie  of  the  gaa.  He  alno  found  sugar  in  large 
quantities  in  his  own  urine  after  an  iiihntation,  and  was  siicoessfiil  id 
producini;  j^lycosuria  in  tho  do;;.  ]p  five  cxporimonfc!  mndo  in  tho 
University  Laboratory  by  Drs.  Geo.  S.  Woodward  and  Alfi-cd  Uand,  the 
gas  failed  to  produce  albuminuria  or  glycosuria,  but  Dr.  Konderdine,  a 
well-known  Philndclpbia  stirgoon.  died  some  yeurs  ago  from  diabetea, 
which  ho  pcrai^tenlly  attributed  to  uitroos  uside.  Whilst  the  after- 
dangens  of  nitrouu  oxide  are  probably  not  grout,  the  high  blood-pressuni 
with  reiione  Hta.>4is,  which  are  undoubtedly  present  during  the  anoDStheslA, 
strongly  indicate  that  when  atheroma  or  olhcr  diaoa«ie  of  the  arterial 
walls  uxist,  nitrous  oxidu  \6  probably  a  leee  safe  autesthetio  than  \» 
ether.* 

ETHER-ETHYL  OXIDE.    (C.lIjO— C.H,(,0.) 

Ether  is  a  culorioss.  very  volatile  liquid,  obtained  by  the  dehydration 
of  alcohol  by  sulphuric  aeid.  It  iavory  inflammable,  as  is  also  ita  vapor, 
which  ia  two  and  a  half  times  heavier  than  air.  It  is  Otely  soluble  in 
alcohol,  and  ia  it-telf  a  powerful  solvent.  Its  odor  ia  strong  and  pocu- 
liar;  its  taste  is  hot.  lia  apociBo  gravity,  when  pure,  is  0.T13,  and  its 
boiling-point  95*  P.     It  is  offleinal  in  two  forme. 
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-Btheh — Ethfr.  D.S. — ^Thia  other  contains  n  largo  poreontage  of 
klcobot,  bad  tuu  a  specific  f:i-avit7  of  O.7&0.  When  shakon  wilb  an 
equal  bulk  of  water,  il  lusog  IVom  ono-finh  to  ono-lburlJi  of  its  volume. 
A  tMt-luba  full  of  it  hold  in  the  closed  hand  tibould  be^in  to  boil  ou  tho 
addition  of  a  picco  uf  brokun  gitisei.  Ai>y  spucimoti  which  dotia  not 
oonforia  to  thoM  retjuireiuoDta  probably  coataioA  an  overplus  of  alcohol 
or  of  wator 

jGrnca  Fortioh — Stronoer  EraBa.  U.S. — ^Thia  ethor  Bhould  hava 
a  qMulflo  gravity  of  0.728,  should  not  Iobo  moro  than  ono-oighth  of  it« 
volume  when  ahakcn  with  an  equal  bulk  of  water,  and  in  a  todt-tube 
hold  ia  tho  cluitod  hand  should  h^'d  vigorouslif  on  tho  addition  of  broken 
glaas. 

PnrsioLOQiCAL  AcTioK. — Tho  first  offoctg  of  other  wh«n  inhaled  ar* 
baroing  in  the  fuucos  and  a  fooling  of  etrungulution,  both  due  to  the 
local  imprc«atoQ  of  thoirntnct  rapor.  Thopriniary  indicatJoiuof  itssys- 
iteratc  action  amascnsoof  oxhiluration  and  a  tightncAA  in  tho  head,  osso- 
itod  with  a  roaring  or  buzzinj^  in  the  «nra.  ThoAO  are  soon  aueceoded 
bj  a  ftwlin^  uf  tho  iaimodiato  surruundingK  being  afar  off,  which  iiuod 
rftdet  into  »enii-unconiiciouflno8S,  with  rirtions  sad  illunoOH.  These  are 
of  Tarioua  characters,  aod  are  often  acoonipanied  by  a  spooiiw  of  do- 
^Jirfum.  Some  patients  weep,  others  laugh ;  eomo  ehont,  nome  pray 
'■oina  ravo,  and  some  become  exceedingly  pugnacious.  In  rare  in 
M  the  dreams  become  orotic ;  anil  cues  are  on  record  in  which 
I  Were  distinct  evidences  of  tho  occurrence  of  a  complete  venorcol 
urn.  In  this  Btn<>o  tho  patient  in  mnstt  caMs  may  bo  more  or  loM 
perfectly  aroused.  'l*horB  is  mrely  sufQuient  anii3Stho<tia  for  pmeUcnl 
porpows  befbre  tho  period  of  complete  unconacloiisacM. 

Tbit  saoond  stage  of  olhor-aarcosiii  may  bo  coiuidorcd  to  begia 
with  the  complete  losa  of  coo-teiouanesti.  MuACutar  rigidity  may  peiviitC 
Ibra  iMigth  of  lime,  but  ui^ually  it  «ooa  parses  otr,  and  I  be  puiivul  lies 
relaxed  and  quiet,  with  elow,  regular,  automaiic  reapiration.=i'  The 
.eocurreaoo  of  atertoreua  reopiratioa,  due  to  a  pareetti  of  the  muscles 
hcf  the  palate,  shows  that  tho  stag^  of  muscular  panilysla  is  being 
It  shouJd.  except  in  rare  casus,  bo  the  signal  fur  the  tmioe- 
dtate  withdrawal  of  tUa  arueethoiic. 

The  face  during  otheri^atif  n  is  reddish  ;  marked  pallor  and  lividity 

are  reepectively  important  indications  uf  iiiilure  of  the  lioari's  action 

and  failure  of  respiration.    The  stage  of  excitement  generally  lasts 

only  a  few  miautcs,  but  in  numo  caMS  is  prolonged,  and  ia  nervous 

LwomeD  may  pass  into  a  viuJcni  fit  of  byrtterics,  which  soon  yields,  how- 

I  •var,  to  a  persistent  use  of  the  aniestliotio.    Tho  pulse  is  quicheui-'d  tind 


*  Tar  ft  fill  dlMUilM  of  notar  {iSiDnHMk  Jurlnf  prabtiB<l  *n*»b«it*,  Mt  B«>l«lf 
JkkMk  {Wi4^  Mtd.  ir»cJkM««l.,  vol.  uxli.,  ISB9,  p.  US|. 
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inoroa8«d  in  fotfo  U;  otlicr,  and  it  will  often  mnintnSn  Elaclf  during  & 
prolongod  nnrcoets.  ]f  tlio  T,ipor  of  ethor  bo  talfon  in  a  coi)coiitr«t«d 
ibrm,  then:  m  usuully  in  tho  begiamng  n  momcnuii-y  arrest  of  respira- 
tion, accompnniod  hyn  diH-iilvd  soiiae  of  Butfocatiun,  L'vidvQtly  (ho  result 
of  Iho  irritJint  aelioti  of  tho  vapor  upon  tlie  upper  air-pa$iuij;e6.  So 
OB  this  lifi-t  pnsi<c(l  off,  tho  rcspirntions  aro  mualiy  accelerated  ns 
oil  AS  doei)Oiiv<] ;  but  us  tho  stn^u  of  aiifumtiesia  ia  reuL-bod  tboy  bo- 
oome  slower,  and,  if  tlie  inliiitntiiHi  of  tlic  etlicr  be  persisted  in,  they 
gro^T  not  only  mom  iitui  more  distant,  but  also  more  and  more  eballovr, 
utitil  they  are  gradually  extioguiabed.  The  respiratory  phonomeoa 
fteein  to  be  the  Kntiie  in  llie  Iowct  ninnimalia  n^  in  man.  The  primary 
arrest  of  rvnpirulioD  during  lliu  fint  stages  ui  ciboriKation  t^  tin- 
doubledly  duo  to  a  local  irritation  of  the  mucoiiH  mombrftnoa  of  tho 
air.p«--«,'ig<\*.  According  U*  Kn>ta>.'hraop  (^Sitsvngh.  Winner  Akad.,  1870, 
Ablb.  iiO,  intb«  nibbit  it  Is  preveiited  by  pi-evtoiui  fiOCtioD  of  the  trigem- 
inal nervfMi,  but  not  by  <livieion  of  t4ie  Ta<;i ;  nor  doe»  it  occur  when  the 
etbor  is  admiui^tercd  through  a  tncbi:al  fitttula.  Tith  would  indicnte 
(hat  tho  reepirntory  disturbance  is  due  to  irritation  of  ilia  [wriplu'nil 
lrig«tnin[il  nervea.  but  I>r  H.  A.  ITare  (  Uaiv.  -l/Iv/.  Mag.,  vol.  i.  p.  413) 
has  (buoii  tbat  in  tho  dog  Iracbcul  irritation  with  ctbvr  produces  re- 
Bpiratory  arrest,  which  is.  however,  prevented  by  previous  flection  of  tho 
Vkgiu.  A8  iitatod  by  Dr.  P.  Knoll  (Sttmi^b.  Wifner  Atad.,  Oct.  1876), 
tho  nrrMt  of  respiration  ia  nonietimcs  replaced  by  tctv  imL'gular 
hreatbiiig.  The  importance  of  the  matter  in  incren^  by  the  fact  that 
Kntschmer  has  notieed  that  tlio  disturbances  of  respiration  are  aeeom- 
paniod  by  spnsm  nf  the  (floltis.  It  ia  evident  that  these  disfurbancvA 
are  relloxes  dtu>  to  irritation  of  the  trtgi'minnl  nerves  in  the  upper,  and 
of  tho  pneuntogn^trio  fllamenla  in  the  lower  rospinitorj-  tract  It  ia 
poaeihie,  but  not  probable,  thttt  florae  of  the  accidents  which  have  hap- 
pomd  tiarly  In  human  ann^ttliesla,  bare  been  du«  to  those  reflexes  ;  the 
{mporiant  |iiactirAl  fiiot  ia  that  abermtioiia  of  res|>ini.tioQ  occurring  in 
Uiube|t'>i")ini;of  A»olhcritnlionarcti>K<ovorvom«byperbi9tctK>ein  the 
InlMtation,  sOer  whloh  Lhi>  nupiralltMiii  will  become  slower,  deop«r,  and 
iwrtiv  tvf^ilar:  indeod,  a*  p<ttiiti>tt  mil  by  Kmnecker  (Orrfap.  BJatt. 
fittkteri:tr  .4rt'cfr.l8y'*),  lb*  Ule  and  daiiK«rou«  arrest  of  respiration  during 
anarathe«lat>ccur»onlyan«rth«r«Aes  rtiiKtion  hasbeenaM'wbod.  "^Vhen 
ihe  aduiiiiiHirati.m  i»  oonlinueil  !•>  tho  iMvf,  %hf  ivspintk^ns  become  very 
slow  nitd  niorp  aV)  morvt  klmllow  until  i>\tm);uisheii.  tnvgulnrilies  of 
rMpiralion  occnrrinj;  In  the  htler  stHK^*  of  an  etherication  ore  of  the 
n\>ul  (WT^iMi*  Intpivn,  aitd  di^mntt'l  l»tmt^ti>kte  witb^lrawal  of  the  drui;. 
Clti^l«l  evixtrioHeo  e»>»rtn««  llie  t^innMii»o«iaI  prtvif  oblaineJ  by  T)r. 
Knoll,  tbni  thewv  Ule  ill«iMrbmii'wi  .if  i\'-|>imt'ntn  arp  the  result  of  the 

AertWtInc  Irt  PoiiV^Mn^r  K«l<»«bitiv.  t«  (he  be{*{nnisij;  of  ansc^thesia 

|»»<Kil*o»il  •  ■  '»■  l>>   l•IU..».•^.^^»H,  On*  kvwv-jcriE  in  man  is 

twMvAMMl .   .    ■  'rt«''vs«o  ••>..«  idmpjvart  xihwicWotwform  is 
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efoployvd,  with  ellivr  it  endiiiXK»  oren  into  tho  narcosiH  {IToffaiann  vnd 
ScKtoalhe  Jahrab^  1883,  p.  117). 

Upon  tbe  lower  AitimaU  «tbcr  acta  ae  upon  msn,  an<I  it  baa  b««ii 
aluinrii  I>y  Clau(l«  Bortianl  (hat  tlio  most  prtinitiro  inHisoria  nro  nascop- 
tlble  to  its  iofluencD  {La  Progris  Mid..  187(3,  p.  77). 

ytrvotis  Sifstem. — As  llie  corebral  Ainotioiu  are  the  flrat  to  be 
ftffeetMl,  it  is  very  npparunt  that  thu  Lrniu  it  specially  stioeitiro  to  Ihu 
naiTOtic.  Flotiruns  {^Compfgi-Iiemliix,  vul.  xxiv,,  1847,  pp.  Itil,  242,  253, 
340)  found  that,  at  a  c«i-tam  stage  of  «therisation,  pricking  of  tho  ante- 
rior or  motor  tmrT»4t>otii  caused  motor  dbturbanco,  ulthou>;h  Ihc  pus* 
torior  or  sensory  portions  of  the  Bpinal  contree  were  completely  inwit. 
fliblc.  After  il  more  proloogod  inbulalion,  th«  antoHor  or  motor  eontroa 
aluo  fkiled  to  respond  to  mochnnical  irritation,  altbough  the  futwH'oaH of 
tho  modulla  oblongata  were  regularly  performed,  nud  aliniulatiua  of  its 
nnterinr  eutiir<.-g  ^vo  rise  to  motor  dialurbanco.  and  pricking  of  its  mo- 
fiory  portioiis  evan  caused  manircstaltona  of  pnin.  When  the  inhalatioD 
of  ether  was  maintained  for  a  Bufficteiit  limo.  ibo  aenitory  and  finally  the 
motor  fbnctionn  of  the  medulla  oblongata  were  comprunuaod,  and  dciitb 
from  pumlyBift  or  (ho  ret»piralory  centro»  onsaod. 

Longet  (yfrcAiwi  Oen^  4c  a^r.,  tomo  xiii.  p.  374)  in  part  confli-nu 
and  ID  pan  quntious  the  rt'sults  of  Flouivnii.  JIo  Htntcd  that  lio  hna 
found  Iho  eoiieon,'  tUoctiona  abolidbod  very  early,  but  hoa  novcr  liiiled 
ID  any  stage  of  tbe  narcosis  to  gut  a  response  H-om  tlio  anterior  part 
of  the  cord.  Tbew  apparently  diiforent  renultH  are  simply  duo  to  tho 
&ot  that,  while  Flourens  u^d  only  mectianical  atimuti,  Longet  em- 
pluyud  pttwernil  galvanic  curronto. 

KliMinins  «ra«  aubstantinlly  correct,  and  tbe  order  of  the  involvoment 
of  tho  nen-e-eoDtrea  Id  man  and  anitnuU  a—Ant  the  cerebrum,  next 
the  aenaory  ccntre.1  of  the  con),  next  the  motor  centna  of  the  cord. 
noxt  Ibe  noiuory  contn:s  of  tho  medulla  ublungotm,  and  finally  tbe 
motor  oeotrea  of  tho  medulla  oblongata. 

That  nthor  Ift  capiible  of  impressing  the  nor\'08  soonu  oatabllabod  by 
tho  oxporimcnta  of  Ijonget  (Joe.  eit.,  p.  382)  and  of  Serroa  (Archioa 
O^n.,  1e  fter.,  tome  ziii.  p.  433).  IhoM  observers  found  tliat  tho  direct 
applieatien  of  e(hor  to  a  nerve  produced  a  pamlysls  of  the  soneoiy 
fibnM  of  that  nerve  i  ho  that  pinchii^  the  ncrvo  below  tbe  point  of 
application  cnutcd  uo  poin,  ulthuugU  vulmitnr}-  movement  was  pre- 
iorved,  and  galvanizatioa  of  the  nor\-e-trunk  above  tho  point  of  applU 
cation  tDducod  xpiLAma  in  tho  tributnry  mitscles :  i.e.,  tho  power  of  eon- 
doetiug  ati  impulse  downwards  u-an  prcnervod,  that  of  conducting  it 
apwarda  was  lonU  By  a  tonij^ur  apjilication  of  tbe  anestbotio  tho 
fUoctioii  of  tbe  ulTurent  as  well  as  of  the  aflcrunt  fibres  was  abolished, 
t«cnpomrlly  at  flrot,  but,  if  tho  application  were  persisted  In,  penna> 
oaotly.  Practically,  hovrovor,  inhaled  etbor  has  iw  inflaeoce  upoD  the 
Derro-trunlu,  becnuae  the  oerve^'enlreA  are  so  much  more  soDiutive  to 
lu  iafiueoco  Lbal  their  Amcttonol  power  is  abolished  before  tbe  nenres 
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«r«  alToot«d,  Inttood,  Conly  {Soc.  de  Tiiologie,  February  13, 1876)  fcwnd 
tliKl  in  BiiinwU  Itillod  by  ethur.  chlororurm,  or  ciilonii,  the  motor  oorvee 
and  muaclvfl  preMfve  ifaeir  funclion  longer  than  in  aoimula  killed  by 
■uddw  VfolcHM.* 

CpoD  tbe  motor  HyKUim  of  organic  life  ether  certainly  acta,  but 
titucli  1«M  flDorKetically  tlan  upon  tli«  voluntary  aystem.  Tbus, 
aftor  dtfttth  fVoni  otitor  tho  verrnicular  movemonts  of  tho  inttstino, 
ulthougb  Loaa  aotIv«  tban  uoruuti,  are  T«ry  rarely,  if  ever,  entirely 
irtin«iit 

Ctravlation. — ^Tbo  &nit  vfluct  of  otLor  in  umaily  to  cause  a  pn>- 
noiuin-'d  rUa  in  tlia  artuHul  prcanurc,  n-hicli  ih  commonly  maintained 
OTSD  through  a  prolonged  ether  imrcosis.  und  may  continue  until  manifeet 
Jhlluru  nf  riMpiralion ;  comtnunly,  howovur,  it  ia  nf^cr  a  time  suurcoded 
by  a  fall  of  pre««ur«.  Acoordiu^  to  Sansom  {Chloroform,  FhUa.,  166€), 
thu  v«Kitolt)  uf  ihi)  fnkg'8  wob  aro  thrown  into  n  ])0r8i8t«nt  spnam  by  tho 
liiliiilatlonof  ulhur;  and  in  the  roaearcbof  Dnt.  Bowdilchand  Minotupoo 
inaiiinial«i  ( Boston  Mtd.  and  Surg.  Joum.,  May,  1874),  the  conclusion  wuti 
i-oiiolii>(l  (hat  tho  VHtO-motor  contrv«  iirc  nt  tirst  stimulAtod,  and  arter- 
Hui-tU  tlit|iitMiiud.  Our  pnwont  evidcnccH  show  ihst  (.tie  action  of  ether 
upon  tho  oiroulatton  is  T«ry  «imilar  to  that  of  alcohol ;  that  there  irt, 
during  »thornnmth«&ia,  a  riao  of  proMure,  tho  result  in  part  of  incrooaod 
eardiac  action,  and  in  |)nrt  of  vaso-motor  contric  stimuluiion ;  and  that 
ihia  riw  ia  fulluwod  by  a  fall,  tho  oulvome  of  n  con!iontan«ous  cardiac 
Ihllure  and  vaw-niotor  ci'iitrtc  and  p^riphoral  paralyv^- 

U  U  IV\>iitKiiilly  astvrtotl  that  ether  when  added  to  blood  coagulate 
tt.  A.  Hi-himdt,  liow\n\'r,  Aiatvu  thxt  tho  cosiculatioo  U  due  to  osone 
whi(>h  hHM  Ux'n  gt^ntuniod  by  the  ether  and  is  contained  in  it,  since 
tVi'«hly  diHitlhMl  «ihvr  du«a  not  coagulate  albaminotu  aabalances. 

Thv  l^^^arrh.^a  of  Wtttich  (SdmiOta  JaA/McAer,  Bd.  cxlii.  p.  21S) 
«Hd  A,  Si>hiukll  (,  riri-A>)K>'ti  .1r\-Ai>,  toL  xxix.,  1864,  p.  19)  bar*  abown 
that  wh«u  olhor  U  addwl  to  the  blood  of  howea,-}-  eats,  or  rata,  tlie  red 
vwjHweW  dhMp)H«r  in  a  wry  !)hnrt  tinw.  aod.  «8  their  atxoma  cannot 
W  4H»aiMllwl«d  by  the  aid  k>r  n^ai^vnu,  tikis  disappcwmiwe  ia  dne  to 
Ita  ■nluthMt  Itko  h«i>mttgt<.thin  lbu«  M4  fin  ii  diimliiiil  in  Ihii  siiihiii. 
Kut  lh«i  ttnwoiu'<e  i.^  tb«  rthipr  soon  vausm  it  to  cf^vtalliM^  There  Is  no 
JUHKif  that  lh«M>  i>h«ngM  oocwr  to  a«r  «xtecit  vhtm  MImt  is  inhaled ; 


•  l»  1^ «.  »M«w  «•«  I  Mlw%  ite  IM  «•  art*  ttat 
W;*««a  ym%  «MMBa<iMaiiwtf  »•  (Mm  te«i 
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ftnd  tfi«  URTinl  rapid  n>cov^*ry  iVom  the  effects  orth«  atiKfllJiotic  indicntoi 
that  ibere  ui  no  profound  alt^ruliuo  of  the  blood. 

An  imperfect  atudy  hy  Hartey  of  the  effect  of  ethor  on  ihe  gnmw 
eooluineO  in  ilrun-u  blood  indicaton  that  ctbvr  dots  not  oxort  mnch  in- 
fluence upon  tti«ir  proportional  nmounta.  It  is,  however,  quite  pouiblo 
ibnt  a  niorp  thoroui.'h  in^-estigation  wniilii  give  a  different  reeult. 

TaKii.\PBiTi«. — For  a  diecufuiou  of  iho  use  of  othur  an  an  nnicslbotic, 
see  pflf^  H7. 

AdinioiKtored  by  tlio  mouth,  ettier  hiui  been  used  with  admntnge 
En  TuHous  forms  of  colic,  but  is  generally  inferior  to  cbJorofonii.  When, 
bowcrer,  as  in  somo  couvs  of  rarocedent  or  internal  yout,  thoro  is  with 
the  painful  gastric  and  intoslinnl  spasm  a  condition  bordering  on  ool- 
lapse,  the  8timulant  properties  of  ctbor  nmko  it  very  raluablo. 

In  auddcn  sinkinrfspella,  cither  fVota  potaon  or  from  nntumi  csusoa, 
elbort  as  a  powerful  and  very  quickly  acting  stimulant,  is  ot\«n  indi- 
eated.  In  eomo  cases  of  tbii«  dc:M:nption  it  may  oven  bo  administered 
by  inhalation.  Of  course,  aniter  iheee  circumstances  tea  influonce 
abould  not  be  corriod  nearly  to  the  point  of  pn)Juoii)g  una'schctiia. 

As  on  anthdmintic,  ctbcr  has  boon  used  by  JlM.  Bourdier  and  Lortot 
with  auecess  against  the  tape-worm.  Pur  this  purpose,  an  ounce  and  a 
half  may  be  administered  at  odco,  followed  in  two  hours  by  a  fliU  dou 
of  castor  uiL 

In  Ajfitcria,  ntvralgia,  nervous  headache,  and  tpasmodic  nair&set,  such 
(U  kicfotigh  and  atfhma,  cthur  in  occtuioniilly  oinplo^'od  with  benefit. 

^Vlion  ctbcr  is  swallowed,  it  produces  a  sonno  of  strangulation  and 
choking,  which  seriously  iatcrforce  with  its  uM:  ¥or  this  reason,  tl  Ja 
beet  given  in  copfloloe,  or  in  Icfr^old  water.  Probably  largo  doeos  oro 
beat  odministored  by  putting  them,  mixed  with  an  etiual  amount  of 
hmndy.  on  finely -crack  wl  loo  boforo  drinkbg.  The  dose  is  from  one 
fluidrachm  to  half  n  finiilnunro. 

Ethen'ieation  by  the  rcctnm  has  been  tried,  but  baa  been  discarded 
on  account  of  tho  eevoro  irrilatiun  of  the  roctum  and  lower  bowel 
whic-b  it  caaws,  ttA  well  aa  because  of  the  alowness  of  the  producliou 
of  iusenaibility. 


CHLOBOPORMUM-CHLOBOFORM. 

URHum.  Cbi/ibide — TxacHLoaioa  of  Foruti.  (C,HC1, — CHCy. 

This  substance,  which  was  discovered  in  1831  by  Mr.  Samuel  Guthrie, 
4f  Sookett's  Uarl>or,  Kow  York,  ia  produced  by  tho  action  of  chlorine 
Bpon  alcohol.  It  ia  a  oolorieaa,  limpid,  and  noumJ  fluid,  which  is  for 
practical  purposes  non-inflammable,  although  it  ci-n  be  made  to  bum 
with  a  greenish  llamo  iFowMt'i  Chemutry,  Am.  ed.,  1860,  p.  566).  Ita 
tAste  IB  hot  and  sweetish,  iu  odor  fnigrant  and  peculiar.  It  b  soL 
nblo  in  aloofaol  and  in  ether,  bat  when  dropped  into  water  it  sinks,  if 
puvt  M  LrmosiMrent  globules  without  milkiuosa.    The  alcohobo  solu- 
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tioii,  wtiOD  modonttLOy  dilutod  willi  watur,  forms  un  uronmtic,  swoetiftb 
liqiii  J.     It  in  atitiHCptic,  and  does  not  coAgiiliit«  albameD. 
In  the  VS.  Pba-iTTiacopfflia  it  is  officinftl  hi  tvro  formi. 

CHUiitoFoaucii  Vbnaie — Commercial  CoLoiuFoau.  VS. — The 
orudu  ehloroforiQ  of  commorco.  Sulphuric  acid,  wbon  gliakon  with  ii., 
aitor  a  time  neparatu  as  a  etralum  of  u  durU-brmmiHli  color.  Tliifl 
color  ia  duo  to  u  corbonizatioa  bj  tbo  acid  oi'  tlio  ioipuriliua  in  llio 
ckiorofortn. 

OHLORorouuuH  l*cairiCATDU— PcniPiCD  CuLOBoroau.  U.S.— Tho 
CJS-  f  h&rmacopt&in  din-cts  that  the  commercial  chloroform  itbaU  b« 
poiiAed  by  tLu  nclion  on  it  of  sulphuric  n.cid  and  by  Bubiiequent  nou- 
tnilixalion  with  cai-bonato  of  sudlum,  and  distiLktion  in  a  ntlon  con- 
toiiiiiig  quitik-lim«.  Puriiied  cbloroforiu  should  roepond  to  tbo  following 
touU:  Sulphuric  acid  shnken  with  it  ghoidd  uut  bu  colored ;  it  should 
not  alter  litnina  blue,  even  uftar  It  has  been  exposed  in  a  white  glau 
botUo  to  direct  sunlight  for  tcu  boura. 

PuTsioLOOiOAi,  Action. — Although  eomewbat  of  on  aniDethetic,  chlo- 
roform iipplicd  locally  is  a  powerAil  irTitnnt.  On  the  nkin  it  produces 
rednoHa  and  buraiiig;  if  the  eraporuliou  be  restruiueJ,  VMBiwition  will 
be  induced  by  it.  Taken  into  the  month,  it  causes  a  burning  aeurationt 
und,  when  swallowed,  a  aonae  of  vrartntb  in  tbo  ttonmeh. 

The  vapor  of  chloroform,  when  iubn]e<I,  produooa  Hyniptoras  Boeni> 
ingly  similar  to  thone  induced  by  ether,  except  that  the  choking  Miisa- 
ttoDH  am  absent,  and  that  the  stage  of  oxciternent  is  j^ncniUy,  but  aok 
always,  ftbonor  and  less  violent  than  is  that  of  etherisation. 

Dr.  Snow  (On  AneestKetks,  London,  1858)  divides  the  chloroform 
narcosis  into  four  degrees  or  stiigus,  but  the  division  adopted  by  Sabartb 
(^Das  Chloroform,  Wtirzburg,  18Ul!)  and  moat  writers  seems  more  useAil. 
This  classification  rocognizos  three  stn.ccs.  In  the  first  of  those,  tho 
Bymptoms  are  similar  to  those  of  alcubulio  intoxication.  This  sta;^  is 
goucmlly  rcry  shoH,  but  in  athlcliu  pci'soiia,  and  uspocinily  in  tbooe 
who  have  hcon  inlcrniieruto,  it  may  be  very  long  and  very  violent,  and 
may  nersist  alter  loss  of  consciousness.  In  drunknTd^.  ibis  «xcitomcnt 
al  times  cannot  be  overcome  without  grave  dimmer  to  life.  During  ibis 
first  stage,  although  conNciouHnoiui  is  not  lost,  tho  sensibility  is  gener- 
ally blunted,  but  vary  rnrcly  is  Et  altogether  anuullod.  I>r.  Coleman 
(SauBom,  Chloroform,  p.  &%,  rbiladelphin,  \MQ)  states,  howovor,  that  ho 
bas  extracted  his  own  teeth  witbuuL  pain;  and  Dr.  Snow  rolutes  tbo 
nuccduLe  of  a  child  who  played  with  his  toys  during  the  operation  of 
lithotomy. 

During  the  second  stage,  which  is  that  of  auffisthesia,  tho  conscious' 
Hess  and  sensibility  are  abolidhcd,  the  muscles  are  relaxed,  and  the 
patient  lies  perfectly  quiot  Thia  is  tho  surgical  etnge,  during  wfaieb 
ordinary  operations  ai-o  perlbrued.    As  alru^idy  iutimated,  in  some  casM 
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ib«  first  and  eorond  atsgos  are  iinit«d,  eo  that  violent  oxcitctnont,  mu»- 
oolor  tpostn,  tad  rigidity  tnnj  cooxist  n-ith  loss  of  conscioui^nc^-*  nnil  of 
■onsiUlity. 

Th«  third  Btsge u  oneofprofonnd  narcosis,  with stArtorous breathing, 
intenM)  miuculur  rolaxation,  and  ftbolitioD  of  ordinary  roflux  actions.* 
This  is  alwa\*fl  a  condition  of  danger,  and  its  induction  by  ohloroform, 
except  nniier  very  peculiar  circumntancen,  in  iinjntiiiflnblo. 

The  pulse  in  the  Srst  stage  of  (.■iilurofortn-narcoALS  may  bo  qulctccnod, 
even  apparently  etrcngthonod  ;  in  tbe  eocond  %tAgfi  it  >«  gcnorally  about 
normal  in  frequency,  but  'm  moro  or  \om  weakonod ;  in  tho  third  stage 
it  moy  bo  rapid  and  weak.  Br,  Noel  (^London  Med.  Record,  187T,  p.  457) 
r:il1»  attontion  to  a  oonricnl  venous  pulso,  moat  marked  in  tlie  external 
jn^ari!,  whicb  he  assorta  fi^oquontly  occurs  during  ibo  waking  up  t)\>iu 
cbk»vformixation.  Uo  believes  it  to  be  a  s^inptoiii  of  sorious  cardiac 
ombarrassmonL  E.  Simonin  found  that  tho  tomporntiiro  iisiin.lly  riftoe 
during  tho  first  stngc  (.I'^-.S'^  C),  fulls  slightly  during  tlio  socond  or  re- 
mains above  normal,  and  falls  decidedly  during  the  third  eXaffi  (CentralU. 
/.  Cftirurgie,  1877,  p.  234). 

In  man  tho  first  arrest  of  respirntioii, so  obvious  in  etherization,  rarely 
if  orcr  occurs.  This  is  probably  in  great  monfluro  owing  to  the  chloro* 
form  vapor,  as  employed,  being  mnoh  moro  dilute  than  the  clhorvapor. 
Tho  experiments  of  Holingi-en,  Kratschmer,  aud  othont  have  shown 
that  npon  the  lower  animnia  tho  respiratory  action  of  chloroform  l> 
similar  to  that  of  other  (,M>g  p.  IM),  except  thai  it  is  inuoh  more 
in  tense. 

The  action  of  chlurofurni  on  the  nurvuns  system,  like  that  of  ether, 
is  chiefly  upon  the  brain  ami  iho  spinal  centres.  Curli;r  (Brit.  Med. 
Joum.,  Fob.  18li7)  fi>Hnd  that  vyry  decided  nnfltmia  of  tho  brain  can  he 
seen  in  a&imala  subjected  to  its  influence  after  the  cerebrum  has  beoo 
Uid  bare ;  and  accident  in  man  {Amer.  Journ.  Med.  Set.,  18430)  has  fiir< 
niabed  tbe  corroboration  of  hie  cxponmcnts.  BeniRtein  {SchmiJfa 
Jahrl^fkcher,  Bd.  cxlii.  p.  227)  has  demonstrated,  that  it«  action  on  the 


■  Pr.  Btudtn  1 1*  Pnfrl,  JtU^  8*pL  1874)  mIM  aUMtlAA  le  lb*  fiuf  U  at  ft  pliU  la 

<MMaft«Bl»«<to»,  ■Ulltttth*!,  fclthongh  nt  BntU  iianironnljr  dllatoJ,  kRtrwarili  U  UoDtfuniil)> 
ImmhisMj  M«tra*l«d,  asd  Ihal  ihb  ii  lb«  pvied  Tut  u]>«r«ling.  S«lililc*r  ii  in  •cmtiI  villi 
Dr.BtwiBB:  io  dd«  htii»4)td  kod  twmj  oU  of  ano  bun>lr«d  and  i»ciiryH«o  mtm  ♦bMr*«rt 
Iba  p^il  vu 'IlliUd  dDiinc^''*  tUB«cf  ualUniMit.kDddariiisooDflM«  uowlholA  iwnv>lj 
torti— <»l.  Da  bIhi  rtalM  ikat  if  during  >jia<itbMiJ>  tha  paf'll  return  Id  acrtnal,  nof*  ehlo- 
f%hrm  U  t*)air*4,  but  if  U  ludilriilj  diltlv,  dugvr  i*  iRitninrnL  Al  |>r«*ral,  bo«>*T*r,  Ibt 
snadllhin  af  ilia  |>U|>[I  euiaot  ba  eoatUarad  >Ml«|[alJ«  Id  aaaathctliatiun.  I>«^al  [ttneii*rlfa 
AnUw  fmr  Jtnai.,  inM)  aMrma  Utat  In  rabbiu,  durlnx  lh«  itaf*  of  ticireiunii,  Iba  |iapU  la 
•a*m<lad.  daring  taBflbactii  dilalol.  PraTvaaor  SehlS  bai  ■ireDuamlf  tombtlcil  tbooun«lu- 
ilfi  iif  B*a4uii  aad  io  k  werj  oartfil  wria*  of  aiptriiDtBta  on  aniualf  Dr.  W.  II.  Wlml^w 
tnad  tlwt  tb*  aUta  ftf  tba  pa^l  irarlw  grvtiljr  In  lbs  faraa  •(■{•  of  ■naa'bwla.  Tim*,  la 
Wlwplii*  aiiMMlmli  tnnriliam  ili«  popllWM  irl<i(ljd>U(a(l,MiDailiB*a«(iatra«t«'l ;  and  dcvlb 
OT»Uwl  oMOmd  alth  a  dllitcd.  >oi»vIliii«  with  a  contracted  popil,— 4a  tb«  rannar  cm* 
piebahlr  Wax  aro^if^  ■•>  ^'  >*n>i  u|ibysia]  ( FtHa.  Mnt.  Timii.  vl.  ::»). 
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poripboral  nerves  is  vciy  utight.  He  found  th&t  there  was  no  percepti- 
ble diffurvnco  in  Uie  condiictini;  jiower  of  the  two  iacliiatio  Dcrv6»  of  a 
rtog  chloroformed  nflcr  one  of  its  iliac  urterios  ba4  bcoo  tiod.  It  le 
douUtAil  bow  fur  (he  mtiBcular  oxcitcment  of  the  accond  ntftge  is  duo 
to  rual  spinal  exaltation  and  how  far  it  arlavs  from  other  causea.  Bert 
assorts  {Comptcs- Itendui,  t.  Ixiv.,  18C7)  that  it  is  purely  psychital,  and 
that  there  is  daring  the  production  of  an««thcaia  a  ateady  lowering;  of 
refler  activity.  Ue  reet^  this  assortioa  upon  the  faol  that  in  aQiinuU 
chloroformed  after  section  of  the  cord  there  i^  no  motor  disturbance 
below  the  point  of  Beotion, — a  fnct  which  certainly  dcmonstrvtes  at 
least  that  the  ninwalar  excitement  and  the  convulsions  are  oerebral. 

In  BOme  animals  the  tlrst  effect  of  the  inhalaiion  of  chloroform  upon 
the  circulation  is  a  ducrcaHO  in  the  iVeqtiency  of  the  heart's  action. 
Do^el  believes  thai  this  in  duo  to  n  stimulation  of  the  inhibitory  centres, 
because  he  has  found  thftt  it  doc«  not  occur  af^er  section  of  the  vagi. 
The  after-increaae  in  the  mpidity  of  the  puUe  nppoara  to  bo  duo,  at 
least  in  part,  to  paralysis  of  the  inhibitory  ccDiros,  upon  which  chloro- 
form 8c«ms  to  act  a»  upon  the  ocxiio-niotor  centres,  producing  in  them 
at  first  oxcecoive  f\inctional  activity,  but  afterwards  functional  parali,*4i9. 
Both  Kratschmor  nnd  Knoll  (^6ue  p.  13S)  have  noticed  in  rabbits,  wliuii 
cither  ether  orchlurofurm  is  iiitialk:!)  tbruugli  Itiu  iiusts  a  inuiiiuritnry  riae 
of  arterial  pressure  cori-espondingto  the  arrestof  respiration,  and,  like  it, 
evidently  produced  by  irritaiion  of  the  periphcml  trigominul  bnmehcs. 

Ah  was  tirsi  proven  by  the  Eiigliisli  ChtuE'ofonn  Committee  (^Med,- 
Oiirurtj.  7'rans.,  \o\.  xlviii.  p.  SHi),  after  tlio  first  half  minute  of  the 
inhalation  of  chloroform  there  i»u  progruasive  lowering  of  the  arterial 
preHSure.  It  would,  a  priori,  appeiir  probnble  that  thin  is  to  some 
extent  due  to  a  vasomotor  jiaiiilyiiiii;  but  Sansom  and  Harley  state 
that  tbere  is  a  spaam  of  the  timull  vessels,  which  can  bo  readily  seen 
to  occur  in  the  web  of  the  iro^  during  chloroformiEntion.  Not  until 
the  third  stage  is  reached,  nccoi'ding  to  thesto  nuibon),  do  the  voRtcla 
relax  into  dilatation.  If  thcw  obscrx-atiuns  be  eurruct.  chloroform 
firnt  stimulates  and  aftorwarde  dcprcftiHis  the  voAO-motor  centres.  Sbe- 
whore  in  the  prv-scntwork  I  hnv«  dwelt  upon  the  falliicioa  of  obser^ 
rations  like  thoHe  junt  quuled,  and  the  experiments  upun  arterial 
pressure  of  Professor  II.  P.  Bowditfh  nnd  C.  S.  Minot  {Jloaton  Med.  and 
Svry.  Journ.,  M.iy,  1874)  appear  lo  prove  that  the  fall  of  preswure  is  in 
part  duo  to  &  pnrnly.tiB  of  the  vaso-motor  centre.  They  found  that  after 
the  exhibition  of  the  drug  in  cuninzed  aiiimnlA  galvanization  of  a  sen- 
aitive  nerve  is  followed  by  no  rise  of  pressure,  or  a  verj-  alight  one,  nnd 
that  compreasion  of  the  carotids  did  not  Cflueo  (he  customary  vaso-motor 
spasm  nnd  rinc  of  arterial  pressure. 

On  the  heart  itself  tbloroform  undoubtedly  exerts  a  steady,  power- 
ful depressing  iuAuenco.     Injootcd  into  the  juguUir  vein,*  it  instantly 
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arrests  the  bcartV  action  nn<!  d«stroyB  its  muscular  irriliibilily  *  Btcq 
Ihe  vapor  of  chlopolbrm,  wlion  liwaliy  applied  to  the  erpowd  heart, 
pamlvMW  it  (^EditA.  Mai.  Joum.,  1M2).  When  artilicial  respimtion  is 
nuiiDUiiied,  the  effect  of  chloroform  upon  the  heart  Is  very  apparent 
(Jovnt.  Anat.  nnd  Pftytiol.,  xiii.  226).  By  a  very  ingenious  Bcries  of  ex- 
periments, Dr.  MaoWilliam  {Brit. Med.  Jovm.,  toI.  ii^  1S90)  has  provcQ 
Uiat  very  early  in  chloroform  anfmlhesia  ihoro  is  a  marked  diminution 
of  the  force  of  the  auricular  and  the  vcDtricular  bcalA,  nccompniiifd 
with  dilutattou  of  the  cardiac  cbambors,  due  lo  tlie  dirvct  influcDCD  of 
the  obloroform.  It  Momi  to  me  oomplololy  demonstrated  that  chbro- 
fbrra  is  a  direct  depressant  lo  the  heart  muiielH  or  itn  contain«d  ^nglia.f 

The  n.<!<pinitioiia  may  at  first  be  rondcred  ilowor  by  chloroform,  but 
After  a  time  ara  generally  quickened,  and  as  the  inhftlalion  U  pemi»ted 
la  tbey  berame  more  and  more  shallow,  irrefj^iliir,  and  Hi^uint,  and  finally 
oease. 

Chloroform  appears  to  bare  otrong  antiseptic  properties,  and  also, 
wben  abeorbod  into  tbo  bighor  or^Dism.  to  increaae  protoplasmic 
dastruction  (wo  StroAsmann,  Centreifb.  fur  Med.  Wissmtch.,  188S;  alao 
fialkowgki,  J?-u/.,  IftW;  and  Archiv  Path.  Anat.,  Bd.  cxv.). 

According  to  Ilnrlcy  (Phijsiolnjical  Tran$<tction.f,  London,  1S6S), 
blood  to  wbioh  aa  little  as  five  per  cent,  of  chloroform  bi^  been  odded 
becomes  very  liquid  and  of  a  bright  arterial  hue.  After  a  time  cryelala 
form  In  iL  Boctlohcr  (  Virchow's  Archie,  vol.  xxxii.  p.  12C)  wa.i,  I  \ms 
lieve,  tbe  fimt  lo  study  thfl«o  changes  clowly.  The  fli-st  altcralioo 
BOticeablo  in  tbe  red  blood-dieks  is  a  diminution  of  their  eize,  which  JL 
Schmidt  and  F.  Schweigcr-Svidel  {Berichte  d.  konigl.  taehs.  Gtseiltch.  A, 
IFtHniscA.,  math.'phys.  Kl.,  18C7,  p.  190)  aaaert  to  be  duo  to  contrao- 
tioo,  bvcautw  when  blood  is  treated  with  water  antil  tbe  rod  globules 
disappear,  and  carbonic  acid  ga«  ia  poaBod  thn»igb  the  liquid  until  tbcy 
rMppflM*,  00  tbo  addition  of  chlorofbnn  tbe  ■harply-conlounxl  bodioa 


•  Slow  {RitaV.  Mat.  J«mr%„  1M2),  aoNflln  {Artk.  aim.,  1S4S),  Aiwtl*,  O.  C  Wo»4. 
f  Biritx  CinniAc  tsiiiiriox. — Impum  liriuiioauf  Ilia  m|iii«iiii]i  |iMWf  iiij  lisw 
I  *«7  Buktil  inflMaoa  dpoa  tba  baait  b^  uitiny  rcfl-nily  Ihronf  h  tb*  InhtbiUir/  («n(rM,  ftod 
I  tutkoritiM  beliet*  Uiat  MbUiea  krrMt  df  lb*  burt'a&ctloD  iolliii  wa;'a«i»iaaBl1;r  oacan 

'IviocalitpnfnwIsatieB.  Vslpiui  bsa  •bairn  f*t«  Chum* i.)  that  abtart  aoJir  ik«  induenco 
•f  «Uonl,a  ■■b«(*BM  elsMlj  allM  to4bln«ruria  in  \l»  bnrt  Mlion,  i*  MccvTrmsl.T  tcDiiUra 
W  'Itcbt  Inbibltorr  lupBtHC  It  te  aaloiioa*  thu  duilnf  oblorDfonniutlak  dntli  hu  oftntn 
werwd  iniiMdialalf  >nar  the  Snt  tnoijion.  Thli  luj^at*  Ihtt  (ht  falnl  iTDwipe  tnajr  b« 
4«*  !■>  lb*  iiTit>Ji»«  pro'la««4  bjr  tb«  knifo,  ■nil  lb*t  it  ii  iriMT  tor  tbs  mr^MA  l«  ••vil  ancll 
MMpUi*  tfcl*ror«TMtMll*ii  «oeBr«  wild  aJMolaM  »b«1ilt«n  of  rtOatw.  I  bid  injnif,  bnoattt, 
^■•4  Inellnad  to  »ltMh  nadi  ervdaoa  to  Iho  Xhtorj  at  raOoi  Inblbltarj  orrMt  at  iht  bMit. 
»  «*rarnl  ttrita  mt  «ip«rin«nto  (Ma  ■lUreM  on  AmmMk4na)  I  Tmind  U  miy  In  iha  dof  to 
•MM  iii*rk«rl  f«ll«x  Inblbitlan  «f  tb«  betrt  bj  Irrii&iing  th«  Bp|f  r  «lr-f  w gn  witb  ehlara. 
brn,  but  it  wu  iH^ootbl*  lo  t>radac«  (Oint>l*<>  cunllite  armrL  Tba  nn«  n)-tilili  of  tba 
De««f  Ihe  ^a<<t^  after  ibt  flm  «bl<T  of  lb«  oblgrvform  If  <t  IlltJc  ImjiurlaDM  m  as 
■nant  ta  brat  at  tbe  ibngtj:  Uul  Aeatb  it  casKd  b;  Irritation  of  tb*  prTipberaJ  atrn»  It 
<  Hnci,  finp*  ih«  |ialini>Di«  abaarpUaa  of  aatoraform  ta  praMioaflj  inalaDtaatMit  and  tfea 
I  (o«i  dirtcUj  ffm  tbi  laa^t  ta  tha  haul. 
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will  be  seen  (o  anderga  marked  contrnction.  As  was  finit  shown  tij 
Bocttclier  ihc.  c<t.,  p.  137)  aiiJ  corilirmed  by  Sc-limidt  and  Scliweigtr- 
Seidul,  chloiofbrm  ftlciio  prodiioca  no  otlior  flitcration  Uuin  contractioa 
in  the  T&i  blooil-dhkA.  If,  howover,  air  be  admitted  to  blood  containing 
cliloroform,  the  corpuscles  rnpiilly  disappear,  dwsolving  in  tho  serum, 
ont  or  which,  after  a  tiinii,  hmmatoidin  crystal  li«a  Both  of  tho  autbi^n* 
tics  quoted  boliere  that  tho  latter  cbangea  are  due  to  oxidation. 

BooUchor  Btatvs  (loe.  eit.,  p.  129)  tlint  chloroform-rftpor  mixed  with 
air  converts  enough  of  the  orrgen  or  the  Intler  into  ozone  to  react 
with  iodinisud-sttirc'li  pn|}i.T;  aiid  Hihrnidt  and  Schwcigor-Soidcl  baTO 
found  that  an  exeoes  of  carbonic  acid  in  the  blood  interferes  with  tho 
chnngcs  caused  by  clilo inform.  From  thesto  facts  it  seems  probnhle 
that  their  opinion  aa  to  tho  nnturo  of  tho  hlood-changc*  la  corrwcl. 
niarloy  (loc.  cit.)  has  etiidiod  the  offoct  of  chloroform  on  tho  absorption 
of  ga«c«  in  the  btood.  lie  states  that  when  chloroform  19  added  to 
fresh  blood,  and  the  mixturo  allowed  to  sUind  for  twenty-foiir  tiourv,  a 
marked  increase  takes  place  in  the  piwportion  of  oxygen  iiml  a  Ic8scn- 
ing  in  that  of  carbonic  acid.  This  ia  in  accord  with  the  theory  just 
mentioned;  for,  aflcr  the  complete  oxidation  of  the  hsmato-globulin 
brought  nbouL  by  the  cliloroforin,  further  consumption  of  oxygen  could 
nob  occtir,  nnd,  n»  it  continued  to  be  ahnorbcd  Htpm  the  air,  it  must 
accumulate  instead  of  bein^  converted  into  carbonic  acid. 

How  far,  dtinng  ordiimry  niirc-osia,  chloroform  pi-odiicos  tho  chnngos 
just  described  in  the  blood  in  flnmewhnt  iinccrlain  ;  but  it  would  scorn 
■very  Improbable  ihiit  they  occur  to  nny  great  cxt-cnt.  A  very  sens). 
t)%'e  leal  of  the  dostraction  of  tho  red  disks  in  tho  body  is  found  in  the 
production  of  icteniii;  and  icteniii  never  followH  nnn'sthosia.  On  rho 
other  hand,  Ilusemana  (^.S/^hmidt's  Juhrhucher,  Bd,  cli,  p.  84)  intimalof, 
on  what  authority  I  do  not  know,  that  aOcr  nnnij^tho^ia  bile-acids  (the 
procurBon) of  icterus) oppcur  in  the  m-ine;  and  Burt  (Journal  0/  Anatomy 
and  Physiolofjy^  May>  18~0)  has  datorniinod  tluit  tho  oxytjen  of  the  blooti 
undergoes  during  antesthe^ia  an  increase,  such  as  Ilarlvy  hns  found  to 
happen  when  chloi-oifarm  iit  added  to  blood  outside  of  tho  body.  Noth> 
nugel  (Berlin.  Klin.  WocheMchrift,  18fl6)  found  in  rabbite,  after  aut>- 
eutaiicous  Injoclions  of  chloroform  or  other,  bile  eoloring-mattor  in  tho 
urine;  but  Kappelor  (J>f>  AnaestKdka,  Sluttgiirt,  1880),  in  twonty-fivo 
casoB  of  chloroform- narcosis,  ■vtaA  not  able  to  obtain  a  trace  of  biliary 
ootoring-maller  (Zatsckrift  f.  J^h^sioh^.  Clfm.,  riii.). 

Chloroform  is  undoubtedly,  at  laasL  in  pari,  eliiuinatod  as  chloroform 
Mcaping  with  the  breath,  also  with  tbo  urino.  Fubini  (Moletchott's 
Untcrsuchungen  zur  Naturlehrs,  Bd.  siii.,  1883)  discovered  it  in  tho  urine 
fiT«  hours  an«r  its  inhalatioa.  Dr.  A.  Zellor  bcticros  that  it  ia  in  part 
docomposeJ,  because  ho  has  found  the  cbloridej;  in  tbo  urine  nearly 
doubled  by  ita  inhalation  (Zdttch.f.  Pkj/siolog.  Chanie,  Bd.  viti.  p.  7-1). 

Albuminuria  lias  been  noticed  both  in  niiimnls  and  in  man  after  clilo- 
roform-narcoais  (Giu.  Htbiom.,  F6v.  1834,  104;  aUo  Brit.  Med.  Joufn,^ 
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1383,  it.  623).     It  »  affirmed,  nUo,  thnt  nsti^mntiRm  hu  been  produced 
by  chloroform  iutiAlatioim  (Bnf.  Med.  Journ..,  188^,  \i.  476). 

Id  autopsies  on  persons  who  liavo  diod  during  cbloroform-anfeM.h(»ia 
th«  prtwnco  of  gOJi  in  tbo  tosmIs  and  la  thu  bourt  has  been  froqaontly 
noted.  Tfae  Hourcea  of  this  gaa  havo  been  much  dtsoussod,  and  varioiut 
anthon  have  arrived  at  the  conclusion  thnt  th«  gas  was  the  caMm  of 
the  btol  iasae.  The  subject  has  rocontly  boon  elaborately  studiud  by 
I>r.  £*ppeUr  {Arehiv  /.  Klin.  Chcrurg.,  1887,  Bd.  xxxi.  p.  373),  who 
■ppMra  to  proro  that  in  moHt  casus  tho  giis  tins  boon  produoud  by  putre- 
factive obaog«8  occurring  nftsr  doa(h.  Pirngoff,  howevor,  assert*  that 
be  haa  witnessed  the  throwing  out  of  ga^  in  tho  blood  duriiig  lifu,  but 
tiui  obMrtratioQ  staods  alono.  It  is  poaeiblo  that  tho  chloroform  hoa 
Bome  influence  upon  the  capacity  of  tho  Mood  for  holding  gas. 

TuEBAixmoi. — Por  a  discussion  of  the  use  of  chloroform  a«  an  anius- 
tbc-tic,  see  page  l-IT. 

WboD  odministcrod  by  the  mouth  in  aufSciont  quantity,  chloroform 
producca  aymptonu  HJmilar  to,  but  much  more  permanent  than,  those 
which  it  cauace  when  inhaled.  It  is,  however,  very  rarely,  if  ever, 
used  in  tbia  nay  for  ita  cooititutioool  cflbct,  but  u  eomotimoa  of  ad'> 
vantage  in  itovor«  muralgta.  When  quinine  fur  any  reason  cannot  be 
admitustored  in  an  ague^  a  suHtcicnl  dow  of  chloroform  (fSsH  to  f5i) 
to  produce  a  mild  narcosis,  given  just  before  tho  oxpcdcd  time  for  the 
recurrence  of  the  dull,  will  usually  abort  it. 

Chloroform  by  the  mouth  has  been  also  highly  ro«>mmoBdcd  as  a 
vormifugo  in  cases  of  tape^uvrm,  but  is  of  very  doubiAil  vnluo. 

When  chloroform  is  taken  into  the  stomach,  a  conaidcmhlo  portion 
of  it  is,  without  doubt,  evaporated,  bo  tbat  the  intoatinal  canal  bocomca 
fiUod  with  tho  vapor.  Chloroform,  iborefore,  when  so  placed  oxort« 
both  &  local  anodyne  and  a  stimulant  carmiaative  action.  For  this 
reason  it  la  extremely  valuable  in  nil  cases  of  co/tc,  and  it  will  oAon 
even  a««ui\go  tho  pain  of  eotica  ptct^num. 

Externally,  n^i  a  nibofaciont  and  anodyne,  chloroform  i«  very  largoly 
onmbincd  with  uthi>r  subotaiices  into  hnimonts,  which  arc  ospccin.lly 
iBoful  in  casoa  of  cArontc  neuralgic  or  rheumatic  pains. 

Poisoning  baa  been  produced  by  tho  swallowing  of  cblorolbrm, 
Tlie  symptoms  induced  have  b«en  stupor,  with  contracted,  or,  in  later 
atMgcs,  dilated,  pupils,  and  a  stertorous  respiration,  which  llnally  be* 
comes  very  irregular,  shallow,  and  often  dutant  The  amount  no-cs- 
■vy  to  destroy  life  probably  varies  jp-eatty,  but,  according  to  L.Lowin, 
a  aioglo  drachm  has  ])ruducod  doalb.  In  some  casett  (iV.  Y.  Med.  Jtec, 
July  11,  ISSfi)  the  fatal  result  bus  occurred  trom  secondary  gaetiitis 
algbt  days  after  taking  Che  medicine;  and  not  rarely  violent  gastritis 
with  jaundice  apparently  from  inflammation  of  the  goU-dueta  has  foU 
lowod  the  taking  of  a  poinonous  dose  of  chloroform.  Bsoorwy  has 
occurred  after  the  ingestion  of  two  ounces  (StilM,  'Therapentica,  vol.  li. 
pL  107),  of  ODs  ounce  (Canada  LoAcet,  Morob,  1874),  also  vf  three  ouncos 
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without  vomiting  {Brit.  Med.  Journ..  1882,  i.  776).  The  treatment 
conaisls  in  the  uao  of  tbo  etomscb-pump  and  of  tho  vurioua  ordiDarf 
methodA  of  aronsin^  a  narcotizod  pnticnt,  espccialtj'  the  alternate  oold 
nml  hoi  doiiehu,  uniHeinl  respiration,  and  ths  vory  cautious  nw  of 
difTuniblo  dtimuli  if  required.  Death  may  occur  duriog  tho  narcotuH, 
or  tbo  patient  may  survive  thia  and  perish  fVom  inflMnmatioti  of  tlie 
tmchea,  o^Bophn^e,  and  stomach,  cnusod  by  tho  local  action  of  the 
chloroform. 

Tho  rocognitton  of  chloroform  na  the  probable  cause  of  any  given 
death  cannot  he  bas«d  apon  the  poet-mortom  appotu^ncoe.  Indoodgtho 
lattcrnn:  of  no  vnluc  in  deciding  nuch  a  qu<>ii)tion.  The  anfeatfaalic  may, 
hon-ever,  be  recuvorod  by  dieLiUatiou  of  tho  lungs  and  blood  within  a 
certain  period  of  time  af\er  death.  As  to  the  length  of  tbia  time,  so 
fur  as  I  am  an-aro,  no  invustigatiouB  huvo  hccu  made. 

K-tporimiinUi  made  nt  Ibo  PhiLidolphiu  Hospital  and  conflrmcd  by 
ProfeiMOP  Dolbeau  (^Annaks  tT Ili/giine,  Jan.  1S74)  have  proved  that 
persona  aound  aelccp  may  bo  chloroformed  without  bein^  awakened. 
An£e«tboeia  cannot,  however,  ho  produced  in  any  one  partially  awako, 
or  even  Bleeping  lightly,  without  his  Unowledgo. 

Quito  a  number  of  professional  men  have  boon  accused,  and  some 
convicted  on  the  charge,  of  committing  rape  on  females  in  whom  they 
hod  induced  antc^thc»iii.  No  doubt  tho  women  believed  that  they 
had  been  viotutod ;  but  it  is  cerlaiin  that  in  ranny  of  the  caiies,  and 
probable  that  in  all  of  thorn,  thoy  mistook  for  the  real  act  the  aubjec- 
tivo  orotic  ecneations  induced  by  the  chloroform  or  other.  The  vuJuo- 
le«snM9  of  the  testimony  oC  persons  as  to  occniTcnc«9  during  tho  time 
of  their  intoxication  with  nnicsthelica  sbould  bo  rocogni»ed  by  law  ns 
I  governing  principle  of  evidence. 

ADM.1KI8TR.ATIOK. — Internally,  from  fifHoen  drops  to  a  fluidrnchni  of 
sblorofurm  may  ho  given  in  cmuleion,  or,  as  it  has  recently  boon  atatod, 
disDolved  in  glycerin  (1  to  3).  The  deep  injection  of  hulf  a  drachm  of 
chloroform  has  been  recommended  very  strcniiouBly  by  Professor  Bar- 
tholow  in  obBtinato  neural /ia,  and  ha-8  found  sarav  favor  in  Franco  (Bvll. 
ThtTft'p  t  xciii.  4.33,  47 J).  In  the  only  case  in  which  I  have  tried  it, 
one  of  trigerainal  neuralgia,  tho  local  sympioma  caused  by  it  were  »o 
acvero  08  to  imperil  tho  life  of  tbo  patient.  Tho  U.S.  Phnrmacopoia 
recognizes  a  spirit  {SpirUm  CMoroformi,  1  to  10,  U.S.),  dose,  one  to  two 
lluidrRchtns,and  a  mixtttr*  {Mistura  CMoroformi.  U.S.)  ;  also, made  ttom 
commercial  chJoroform,  a  liniment  (^Linimcntujn  Ckloroformi,  U.S.). 


Bro»ii>c  of  Kthfl  is  a  eolorloaa,  very  volatile,  very  fluid  liquid,  of 
a  sweet,  chloruftM-m-liho  smoU;  not  readily  inllammnble ;  insoluble  ID 
water,  but  mixing  with  other,  chloroform,  fut,  nnd  cihvrenl  oiIk  in  all 
proportions.  It  does  not  solidify  at  32°  F.  Any  preparation  of  it  which 
has  color,  or  seems  in-itatin^,  or  has  u  diitatp^?oable  smell,  is  unlit  for 
medtciDal  uao.     It  must  clearly  be  sepnralod  hy  the  practitioner  IVom 
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bromide  0/  ^htjlene,  wbich  bus  much  greater  ttpocific  gmvity,  mid  eolidi- 
&M  At  3i2°  into  a  ciystalliiie  muits.  At  leant  one,  and  pr«il)ably  more 
dcAtbi  have  been  produced  by  the  subatitution  of  the  bromide  of  othy- 
tftno  for  tho  bromide  of  oihyl  (»o«  Therap.  Monntsh.,  1889,  toI.  iii.). 

Tho  bromide  of  ethyl  dt?f^neratoa  under  the  influence  of  light  and 
sir,  and  ahoutd,  therefore,  always  bo  kept  in  small  bottles  of  durk  (flaaa, 
oUwely  corked.  The  impurity  of  the  bromide  of  ethyl  of  commeroe, 
and  th«  difflculty  of  obtaining  a  pure  drug,  constitute  an  ilsporUot 
objectiuQ  to  its  common  use. 

The  bromide  of  ethyl  iraa  flr»t  proposed  as  nn  ansMtlietlc  by  Dr. 
Thomas  yunaolly,  of  Leeds,  1849  (iitito  Brit.  Med.  Assoc.  Meeting,  1866). 
In  IS76,  Rabutoau  called  attention  to  it  in  France ;  in  1877,  Dr.  I^tircnco 
Tumbull  brought  it  forward  in  the  Utilled  Sta[«B,  and  he  haa  ainco 
been  a  warm  ndrocate  of  it.  It  produoee  anieathesia  with  extmor- 
dioary  rapidity,  and  the  recovery  from  it«  inSuvU'Co  ie  usually  both 
complete  and  remarknbly  rapid.  It  is,  therefore,  especially  lilted  for 
the  performance  of  minor  operntiona,  and  even  Pr.  Turnbull  considers 
that  it  should  not  be  employed  in  prutructed  surgical  operatinns.  [n  a 
fleriea  of  experiments  made  with  it  upon  the  lower  aiiimnls,  1  found  t  hat 
H  acts  upon  the  heart  in  a  manner  nimilAr  to  ohioroform,  although  its 
dqireMing  influence  ia  leas  powerful  than  is  that  of  jc-hlorofnrm.  It 
tqipcam  to  he  a  dangerous  antestbetio,  since,  although  it  has  been  used 
to  a  -vtry  limited  extent,  there  ore  on  record  three  deatha  which 
appear  to  be  fairly  nitributahlo  to  it  (see  Therap.  Monatsh.,  1888,  to),  ii-, 
and  Tumbull's  Anastkesia).  In  using  tho  bromide  of  ethyl,  about  two 
drachma  may  bo  placed  upon  an  Allis  inhaler  or  the  cODe-8bn])etl 
nipkiD, 


PRAcrtCAi.  AxfsTtrESiA,— .Mthoiigh  Tarioiis  substaneoa  have  fWim 
time  to  time  been  used  a»  anioiithetioH,  the  surgical  profession  lias  prac* 
ticftlty  settled  down  to  tho  employment  of  either  other  or  chloroform, 
and  experience  »com«  to  show  that  there  are  no  other  known  amenta 
which  act  as  well  a«  dn  these  two  Vtijiiiiig.  Tho  question  as  to  which  of 
th«m  should  be  preferred  is  a  vital  one,  as  are  also  the  quentians  how  to 
TBoogaize  and  how  to  treat  the  accidents  which  occur  dunn;;  aun*sthe!tra. 
It  most  be  in  the  beginning  grnntwl  that  the  production  of  aniostheHa 
la  always  Attended  with  a  danger  which,  though  small,  ia  posilivo,  and 
that  fatal  accidents  wilt  always  occur  lW>m  time  to  time.  All  that  a 
•urjgeon  can  hope  for  is  to  reduce  the  number  of  those  accidents  to  a 
minimum. 

In  seleoting  the  agent,  convenience  of  administration  both  to  tho 
■ot^geoQ  and  to  the  patient  ia,  of  coarse,  of  ira^mrtanco;  but  I  hold  thnt 
auch  adran(af:e  ought  not  to  Iw  pitted  ajrainst  danger  of  fatal  results. 
Wiihoiit  going  into  a  detailed  c'<>n>iidemtion  of  tbc  etatisttcs,  it  is  euf- 
fldeot  for  our  porpoiie  to  accept  the  figures  of  the  moat  recent  and 
elAbonte  statement  of  the  matter,  that  of  Dr.  Tjiurenoe  TombuU,  who 
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has  collected  three  bundreil  and  Boventy-fivo  deaths  as  reported  ft-oia 
chloroform,  and  fifty-two  from  ether.  For  renBonn  vrliiub  1  yavc  io  full 
in  my  addrces  on  anfCBlhc^ia  boforo  rho  Berlin  Jntemauonal  Cutij^reas, 
it  Nccma  tome  nlmoai  ccrlnm  that  lUoee  di.<HtbB  do  not  peprBseni  more 
ihaa  a  third  of  those  wlirch  have  occurivd.  The  ratio  of  d  oat  ha  to 
inhnlations  for  chlomform  w  given  hy  Lytntin  as  1  in  &S60 ;  by  Rich- 
ardton  ae  1  in  2500  to  3000  (soo  nUo  Coatd,  Glasgow  Med.Journ..  sxxir. 
3:^3  ;  whilHt  Andrews  put  it  for  ether  at  I  io  23,204,  and  Lyman  at  I 
in  ]4>,543.  Thena  tlguren,  and  the  other  eridenco  that  wo  have,  indicate 
that  the  ratio  of  dcatha  from  chloroform  is  probably  at  least  four  or 
five  timee  greater  than  that  fi-om  ether. 

Tho  admntngos  of  chloroform  ovei*  cthor  aro — that  it  is  less  dis- 
agreeable to  til©  jmtiunl,  productiA  loai  axcitoineut,  monj  npoodily  ro- 
duoee  tho  subject  to  iHEionjtibility,  and  is  Icsfl  apt  to  cause  exoeaeira 
after-nati^cta  and  vomiting.  Tiieao  adrnntni^os  do  not  At  all  countor- 
balance  the  groat  tiangvr  to  )ifi3,  nnd  I  buliovo  that  the  aurgeon  is  not 
JiiBlidod  in  using  chlorofoi-m  unless  under  certain  circumatanocs,  and 
for  certain  defintto  rL-uaoos. 

MopeoTOr,  I  believe  that  many  of  the  so-called  disadvantajjes  of  ether 
can  bo  ovorcomo  by  a  Itltio  cam.  If  tho  stomach  be  empty,  the  after- 
nausea  will  rarely  be  scTerc,  and  when  tho  cihcr  is  properly  given  with  an 
AIIIn  irdiakr,  the  uveragit  time  required  for  the  production  of  complete 
insensibility  is  eight  minntea,  and  the  sonHC  of  ftuffoeftiionnnd  the  symp- 
tomn  of  exoitemeiit  are  rarely  pronounced.  These  remarks  naturally 
load  to  a  consideration  of  tho  best  methods  of  prodtioing  aQ(&ilhcsia. 

Unlike  the  rapor  of  chlurol'orm,  the  vapor  of  other  should  ha  ad- 
ministered in  a  coiicuiiti'ntcd  form.  At-corJing  to  Dr.  Snow,  air  at  80' F. 
Maturated  with  ether  contains  soronty-ono  per  cent,  of  tlia  vapor.  This 
point  is  probably  never  reached  in  tho  pr^ctioal  use  of  other,  hut  the 
raoro  nearly  it  in  approaclied  the  more  rapid  will  bo  the  induction  of 
nnfB4Lhi.>sia. 

The  oi-dinary  method  of  tho  admiiilatralion  of  ether  in  Philadelphia 
is  as  follovre: 

Out  of  miff  paper  a  wine  is  niiido  of  Hur-h  «iKe  and  shape  that  its  baeo 
will  fit  cliJHoly  (tvi'r  the  no.to  ikud  moutli  of  tbo  iialiaui.  In  this  cone 
a  napItin.H  small  towcl,OP a  conical,  holtowcd-out  sponge  is  to  be  placed. 
About  an  ounce  and  a  bnlf  of  ether  having  boon  poured  on  the  napkin, 
tho  cone  is  to  be  clo.iuly  appiiwi  to  iho  face  of  the  pjitient,  and  kept 
there.  When  patients  are  fastidious  nnd  a  few  monionts  are  of  no 
importance,  the  gradual  eommoncemeiitof  tho  iidialiition  ismncli  more 
pleasant,  as  tho  tlrst.  choking  sensaiion  is  thereby  to  a  great  extent 
avoided.  The  Albs  inhaler*  given,  however,  much  bettor reaults  inoTorv 
way  than  can  bo  obtained  by  the  cone. 


'results  in  eroiy 
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utJfSTirErics. 


349 


Various  mecliRDlcal  iovcnlioaa  hnvo  born  iniido  for  the  adtninistra- 
tion  of  cbtoroforio;  but  these  inbaiors  Ao  nut  appear  to  oHor  any 
■dvMitegM  over  th«  simple  napkin,  and,  at  least  in  this  country,  aro 
rarely,  if  ever,  osiod.  A  butidkurchicr  or  towel  may  be  folded  into  a 
biKi'»-DMt  ebtipo,  and  twenty  or  thirty  drops  of  tbe  amesthoLio  bv  pub 
upon  thi«  and  then  held  closo  to  the  mouth.  Dr.  Simpson  advi«ea  tb&l 
■  towel  be  laid  over  tbe  mouth  and  none,  and  the  chloroform  lilowly 
(ln)]iped  upon  this  until  anaislhctiia  is  induced.  Whatuvcr  plan  bo 
employed,  it  te  of  vital  moment  that  the  vapor  be  w^ll  diluted ;  not 
mors  than  throe  and  ono-half  per  cent,  of  it  should  bo  containod  ia  tho 
toflplred  air. 

The  Ufw  of  ether  at  night  rcqiiiro)  care.  I  have  8««n  a  flame,  by 
ligbtlog  the  vapor,  piua  ihroogb  q\^\^K  f««t  and  e«t  oa  firo  tlio  other 
•pomge  and  tbe  patient.  As  the  vapor  of  eiber  is  heavier  than  air.  If 
tha  aneatbotio  bo  n«ed  at  night  the  light  should  always  bo  elevated. 
In  the  London  Practitientr  (vol.  xUi.),  I>r.  D.  It.  Palemon  dotaiU  caacs 
In  which  violent  catarrhal  inflammation  of  tbe  re&piratory  passages  has 
bMD  produced  by  the  nso  of  chloroform  in  confined  rooms  with  artt- 
fleial  light.  Thin  irritalion  be  bvlicveii  to  be  cauHed  by  phosgene  gas 
formed  by  the  decomposition  of  the  chloi-oform.  I  cannot,  however, 
C0De«ive  thai  any  influence  could  bo  produced  by  ph<Mgene  gaa  duritii^ 
chlorofnrmization,  except  in  the  smaJl  state-room  of  a  ship  or  similar 
apartment. 

A  etody  of  (he  reanons  of  the  groat  fVttality  of  chloroformisation 
lwd«  to  a  study  of  the  methods  in  which  chloroform  and  ether  produce 
death.  My  own  teaching,  in  aooordancu  with  the  general  profe^ionnl 
batlei^  has  hitherto  been:  "  Fii-ttt,  that  allbotigh  olher  in  moderate 
dosaa  acta  as  a  stimulant  to  the  circnlatioo,  yet,  in  overwhelming 
•moBnt,  it  is  caiKiblo  of  deprcesing  the  heart,  but  that  suob  dcprcuion 
of  tbe  heart  iu  always  less  tbnn  ihu  depression  of  tbe  reepirutton,  and, 
tbanlbre,  ether  ktlU  always  through  the  respiration  ;  secondly,  that 
obiorofonn  may  ppoduoe  death  by  poralynid  of  the  rcapiratoiy  ccnin;, 
or  by  a  eimiittan€>oua  arrest  of  respiration  and  circulation,  but  that 
primary  pamtyais  of  the  fapnrt  may  occur,  and  '\»  oapc^oialty  prone 
lo  do  M  wbon  the  chloroform  vapor  hiui  been  given  in  concentrated. 
ibm." 

Th««e  teachings  have  b«>en  very  strongly  combated  by  the  so-called 
Hyderabad  Commiwion,  led  by  Dr.  Lauder  BruaEon,  of  London,  who, 
as  tbe  reeuk  of  four  hundred  and  fifty  experiments  made  upon  the 


atkar.  fl  mniUti  MMnlUJIf  or  •  Mrin  of  foldingi  of  nntita  no  •  vIm  fnmnrark,  anaHgel 
■iMaat  llk«  tb*  gin>  ef  ■  Kih,  ki  m  la  nJIoir  lt>*  sir  to  puia  tntif  Ihroagfa,  bol  arn^wbw*  t« 
WW*  la  mnbwt  vitli  Mhw,  It  ■hvuU  ba  pUc«l  airan  Ui«  bc<  oi  tba  r«ll«it  drj,  aa-l  lb« 
aiAat  (TkilBaltir  pour«l  oa  freu  a  bol  tli  altb  aa  ■fpoeiall}'  prepared  oark,  ktMvo  lo  PbUa- 
Mphlaai  ibi  "  puljtllDiii"  beUI*.  Wlivn  |)np«rtjr  bm>1  the  Allii  Inbaltr  alioMt  doM  k«>j 
•Ilk  Um  waM  af  MffUcBlloa  tad  tka  oonw^aeal  itra(|l(a  wbleh  bava  mada  atbirliatloti  allka 
m  Wfalilra  to  |»Umi  avi  anrcMa. 


pariub  dogs  of  Iniia,  cnino  Lo  tho  ftb»olutc  cancliution  tbat  cblorofbrm 
nvver  kilEa  by  causing  Biidden  alupjiage  of  the  heai-t.  There  is  no  Bp&co 
In  the  proseiit  volume  tognoverin  detail  the  evidences  whiub  I  brought 
forward  in  the  addreaa  already  Hpokun  of.  U  waH,  however,  I  tbiuk, 
detiuit«ly  proved  that  the  clinical  aad  exporimenUil  facte  are  accordant, 
nnd  '-  that  chloroform  acta  much  vnoru  promptly  aud  much  more  power* 
fuUy  tliao  does  ether,  hoth  upon  the  respiratory  oentres  and  the  heart; 
that  the  aclioD  of  chlorororm  m  much  more  pcntistoul  and  poriaaaKDt 
than  is  tbat  of  other ;  thai  chloroform  is  capable  of  causing  d^ath  either 
by  primarily  arresting  the  respiration,  or  by  primarily  utoppiiig  tho 
heart,  but  that  commouly  both  rvspiratory  aud  cardiac  functionii  are 
aboliiihed  at  or  nhout  the  nnmo  time  ;  that  ether  usunlly  act»  very  much 
more  powerfully  upon  the  rospinitioiii  than  upon  iho  circulation,  but 
tbat  occosioually,  and  especially  when  the  heart  ia  fuuble,etber  is  capable 
of  acting  a«  a  cardiac  paralyzant,  and  may  produce  d'eath  by  CArdiao 
arrust  nt  a  time  whuu  thu  ruspirationa  nru  fully  luaitilaiiiud.  TbvdO  con- 
clusions, which  were  bodod  upon  a  thorough  examination  of  oUnical 
rocordd  and  a  very  large  number  of  esperinienla  performed  in  the 
laboratory,  have  boon  confirmed  by  Br,  John  A.  MucWilltam  {BrU.  Med, 
Journ.,  vol.  ii.,  1890)^  who  baa  recorded  caws  of  death  in  the  lower  aoimala 
from  chioroform,  in  which  there  was  primary  coilapso  of  the  heart. 

MacWilliara  also  found  tbat  in  the  dog- cardiac  woaknoHa  and  dila- 
tatiou  are  always  caused  by  chlorofonn,  and  in  rare  insinnees  produced 
by  etlier.  Both  chlornfomi  and  other  are  capable  of  causing  arrcsl  of 
tho  bonrt  by  a  direct  action  npon  the  vi^cuA,  but  ohloroform  is  more  apt 
to  cauao  fatal  accidents  than  ether,  partly  bvcatiso  its  iulluenco  upon  tho 
heart  Is  very  niiidi  more  decided,  and  partly  becauso  it  pfrMJata  much 
moro  toiiaciously  than  does  ether  in  ita  nclioD  upon  the  whole  organiza- 
tion after  its  administration  las  boon  intornipt«d.  It  lots  go  its  hold 
much  iei»»  easily  and  much  less  rapidly  thiin  doea  ether. 

In  prubticnl  anffintthusia  it  is  a  matter  of  the  gravest  importance  to 
rocognixo  the  onmin<;  on  of  accidents.  Cessation  of  respiration  may  bo 
enddoD  ;  more  unnnDy  it  in  gradual.  Irregularities  of  respiration,  and 
incrca.'^ing  tihalluwiiL<<»  of  rottpirntion  appearing  during  the  advanced 
stagejoi'  n.nvesitiiiff>ta,  arc  most  urgent  ftignals  for  the  withdrawal  of  tho 
anffisthotic  aud  tho  use  of  prompt  measures  for  relief.  Pailuro  of  tho 
pulao  ia,  of  course,  of  elill  raoro  seriotia  import,  but  it  is  often  no  sudden 
as  not  to  be  noticed  immediately.  It  ib  always  atcompanied  or  imme- 
diately prccodod  by  a  peculiar  ohaiigo  in  tho  facial  color  or  expression, 
■lid  tUoantesthetisor  should  therefore  not  merely  watch  the  pulae,  but 
especially  tho  face.  The  measures  whicli  in  the  padt  havo  boon  ospe- 
rialty  relied  upon  in  tho  treatment  of  cliloi-ofurm  aii»8theata  aro; 
dm^l^ing  out  of  the  tongue,  inverting  the  patient,  slapping  with  wet 
towels  for  the  purpose  of  arousing  reflex  respiration,  and  the  Lyp*. 
dermic  use  of  ethur,  alcohol,  ammonia,  ami  curtain  other  drugs. 

Hypodermic  injections  of  other,  though  fl-uquently  employed,  are  so 
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a1dt*1jr  kbflurd  that  one  woiiilora  ut  iho  fftluity  of  tui'geona.  Hlber 
in  ibe  blood  ACU  na  ether,  whether  it  timlH  cntninco  through  tho  lunga, 
througli  ibt)  rcctuiu,  or  through  tho  (.-ellulai-  Traauo ;  aad  Uiu  man  who 
w4aJ<l  injool  elhor  hypodonni tally  into  a  patient  who  is  dyinj*  fWim 
«thar,  should,  to  be  logical,  also  Hiitiimto  a  sponge  with  tho  ethor  and 
cmwd  Et  u|iuu  his  uuruiiunste  victim. 

The  drug  which  has  pi-ubably  been  most  largely  used  U  alcohol. 
Tho  clinical  and  phytilologicnl  rolalion*  of  alcohol  to  othor  and  chloro- 
Ibrm  are,  bowevur,  so  t-lutte,  that  many  ytmn  ago  1  be«Lme  vury  doubtl'ul 
of  tJio  ralii«  of  thift  drug  as  a  atlmuluul  to  a  heart  depressed  by  anes- 
tbou^  ThtiM  doubta  continually  )Xp3vr  stronger  from  what  I  saw  and 
raad  u  to  th»  effootaol"  th«  ndmiuiat ration  of  atoohol  during  anesthesia, 
and  w«ra  finally  cbaujL^-d  iiitocoEivietion  by  ibeexporiraeDlsofR.  Ouboia 
(^Progria  Medical,  1883,  xi.  951),  who  found  that  in  tho  animal  to  which 
alcohol  ban  been  freely  given  uiuoh  Ivsa  chloroform  is  required  to  kill 
than  in  the  uunnnl  iitiininl. 

In  a  fieriea  of  experimenta  mado  by  injecting  alvoliol  in  various 
doses  inlu  thu  jugular  vein  of  the  dug  wbosu  heart  wa^t  dcprutiaed  with 
chloroform,  I  have  found  that  the  alcohol,  if  in  sufficient  doae  to  exert 
any  pereepUblo  influence,  alwayn  incrcaitfts  the  cardiac  woukneas,  or,  if 
in  ooDaiderable  dose,  immediately  paralyzeia  tlie  viSL-ua.  I  bare  no  doubt 
that  many  peraona  hare  been  killed  by  alcohol  given  to  relievo  eardiao 
failure  dunu^;  ai)ioi*lhc:<i». 

Gxperimenlti  •timilar  to  those  with  abuhol  just  spoken  of  weru  made 
by  myiwlf : — with  ammonia,  which  was  found  usually  to  hava  a  distinct, 
though Tcry  fugacious,  influoncoupon  the  chloroformed  heart;  withdigi* 
tftlts,  which  was  fviund  to  have  a  very  powerful  etirnulant  iofluence  upon 
lb*  bMTt  and  blood- pressure;  with  nilrito  of  aniyl,  which  failed  to  pro- 
dooe  any  pronounced  influence  for  good  ;  with  cnfFoiae,  which  aoemed 
to  bare  little  or  uo  power;  with  strychnine,  which  had  some  alight  in- 
fla«&C4  upOQ  tho  blood'proesurc,  but  an  enormouA  one  upon  the  ro«pi  ration 
of  the  chloroformed  animal.  Thu.<i,  1  have  neon  a  respiration,  which  had 
pmctEcally  ceasod  fur  ten  soconds,  suddenly,  und«r  tho  intfuenco  of  «d 
il^oction  of  etryciinine,  Wcomo  very  quick  and  Aill. 

1a  iho  fir^t  edition  of  the  proscDt  treatise  1  wrote:  "  Whenevor 
tbera  is  any  failure  of  the  heart's  action,  as  is  nearly  always  the  caa«i 
tba  iKidy  should  be  laid  at  an  angle  nf  Ad",  with  tho  head  downward, 
■o  as  lo  favor  the  paMn^c  of  artcrializt-d  blood  to  thu  brain"  (Ur.  E.  h, 
Holnas,  CAtM^o  Mrdifal  Journal,  Sept.  1868).  Some  yeans  after  this 
the  method  was  claimed  nti  havin^j;  originated  with  Sviaion.  It  ud- 
doubtoJIy  ba.t  value.  In  a  luiritut  of  cxpurimonu  I  hav«  found  that 
tbe  bodyof  the  animal  whose  circulation  lias  bcon  paralyzwl  by  chloro- 
fbrm  acta  in  a  moiuture  like  a  tube  filled  with  liquid.  Wbca  tho  foot 
are  raUed  above  thu  head  there  is  a  marked  increase  in  the  blood-press- 
ure in  ibo  carotid,  with  decrease  in  tha  blood-preiMQre  in  tho  fomorats; 
aad  when,  on  tho  other  baud,  tho  foot  ara  drapp«d  bolow  tho  bead,  tha 
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btood ' iirvHtiuro  fftilB  ia  the  carolul,  but  riitea  in  the  femoralfl.  In  none 
of  ray  oxtioriTnonte  woe  the  respiration  affected  by  tlie  procedure,  but 
iu  A  numbur  of  caaob  tno  heart,  which  Imd  (>iitiruly  ctiJUiod,  euddunly 
luiaoil  itH  nork  wbon  the  feet  vnn  elovatud,  ami  the  conottuion 
reaohfid  tbat  luverKioci  cauAU«  tbu  blood  wbich  has  colkctud  fn  tlio 
•Xlmmuly  i'olii:cod  abdumloal  vossoU  to  flow  into  and  dUtend  the  ri^ht 
aids  of  tbu  heart,  mid  that  tliia  dbtention  at  times  bos  a  sufHciunt 
infliionoa  to  atlmiilate  into  action  a  failing  organ. 

Tbo  ono  muOHiu'e  which  T  found  in  my  exporiraents  upon  btallj* 
anR*alhut>sud  animals  to  surpass,  in  practical  cfficicDcy,  all  othcN  com- 
Mnud,  was  artidcial  roBpImtion,  by  mcauB  of  whiub  I  frwiuenily  i-eaua- 
ollated  aDiniala  in  which  nil  rardinc  and  iv^piralory  mevements  had 
ooasod, 

Itt  thi>li){bt  of  all  ourproBont  c-Hnical  and  oxporimcntal  knowledge, 
the  following;  ruliM  may  bo  fonniilaled  as  embodyuig  tho  ti-catment  of 
tbo  accidcntH  of  anwi^ibeHhi : 

FirtU  Uuloos  the  pulw  i»  beating  aclively,  partially  invert  the  body 
of  tlt«  p<tU«nt 

SittMvL  Pbico  the  index  tin^n  of  each  hand  upon  the  corresponding 
Oornua  of  tho  hyoid  bone,  whiUt  the  middle  rlnffers  rest  upon  the  nngle 
of  tbe  jaw,  and  then  prvss  forward  and  upward,  tbu  samo  forci;  aorviog 
to  axtond  the  head  npoa  tho  nook  ;  if  thia  fail  to  open  the  glottis,  by 
nirans  of  a  loiiaculuin,  thni»t  far  bnek  into  the  baas  of  the  tongue,  draw 
It  fiwward.' 

Third,  Mnke  a  momeiilarA-  effort  to  stimulate  respiration  by  stapping 
tho  chwl»  by  diHK'hiug  wiUi  wild  water,  or  by  the  method,  auggoatcd  by 
I>r.  llan\  of  |>ouritig  a  little  olber  on  the  bared  abdom«n,  n  aa  to  got 
Um  oAmI  of  oobL  Po  not  vraato  time  if  rwpintion  bus  &iled  io  any 
of  tlWM  KtlHnpta. 

¥^mnK  Aroiil  lh«  tiw  of  all  dni^  cxc«pt  digitalis,  etryebnine, 
KMMoilia.  ami  p«w*ibly  nllrito  of  amyl.  Gire  dtgttalia  and  strycbnine 
%jr|po4(<n!nH*ally  or  intiiii'.'«nott»)y,  a»  the  moat  ivliable  of  agvntK. 

f\fTA.  ^^«llm*ltc♦  aNiAi'iftl  ni»pini(hin  at  om«.  evwa  vb«a  the  heart 
la  (vrlntaHl^v  a^>t<Ml,  a*  the  frrvai  Hofxt  vt  tb*  paiieat  b  tbe  ivmoval  of 
lh«  cbK>c\^t^wm  iHxn  ibe  rxWJtial  air  v4'  tk«  hracSy  ao  as  to  l»cUit»te  ita 

ll  la*rM««t  Uuil  llwoMiaary  oMhwis  of  prarTiinlw4  uttfldal  ro«pi- 
iMtiM  ka  «lMi  wra  astvMtiHjrl^-  iiM)wvAv<  awl  ft  it  la,  and  that  in  iha 
ttr«fcl««t«  i^f  aiMi«ilK«j«  'p^^mlM  /Hwad  mVfkitk  iiiyriitfw  riMnld  be 
M  .,^tM>^  ««^tvt.^,V<is|  vW^  a>t>.ttv«»  ««  4MHlkHilLV  1W  pffaa^  of  (breed 
MMMkI  t«i<»|4falkw  waMkM*  aiiw|«^r  »^  pua|««g  air  iMo  ib«  longs  by 
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lof  a  bellows.  Fell's  njtpnmtus  ia  efficient,  out  uoneceBearily  com- 
;  a  simpler  one  in  doncrit>Q(l  in  n  foot-note  * 
Id  tuing  this  apparatus,  tbe  mask  ehoiild  lie  firat  tried,  cnro  being 
exercised  to  »oe  that  the  tunguo  ia  woU  drawn  forward  and  held  in 
place  by  a  Ihroad  thi-ough  it,  aud  that  the  cpi^iottia  in  kept  open.  If 
tlielungndo  not  fully  expand,  tbe  intubation  lubu  may  be  uswd.  Whether 
the  mask  or  the  intubntion  tube  bo  employod,  the  lunt^  uhoutd  bo  tlior- 
onghly  but  kIowI)-  cspuudud  by  eauh  otrokc  of  iho  boLlunrs,  iind  a  re- 
apiratory  rato  of  about  sixteen  to  twenty  a  minute  be  steadily  inaiataiaod. 
It  is  e^Heiitial  to  free  the  lungi^  and  blood  ns  rapidly  as  possible  of  chlo- 
roform, by  quickly  changing  the  residual  air  of  the  lungs ;  but  of  course 
due  care  mui^t  be  exurci^ed  tliatuo  foroeeufficiciit  t«  ru|ilui-o  air- vesicles 
bo  employed.  Wbon  the  eymptome  are  protractod,  and  the  bodily  tem- 
perature faiU.  (he  bodily  heat  must  be  mainliiined  by  external  warmth, 
and  the  tempei-Dturu  of  the  room,  uuIom  tho  air  vntoring  the  liuigs  be 
artificially  heated,  shonld  not  be  luss  than  8l)°  F. 

BiCQLORiDK  or  Methtlen'r  waa  introduced  to  tho  notice  of  thepro- 
flMBion  by  Dr.  B.  W.  Richardson  {3£ed,  Times  and  Gaz..  1867,  |>.  478)  u an 
AtUMthetic  flimilnr  to,  but  more  plennnnt  and  poinsihly  safer  than,  chloro* 
form,  and  has  been  rather  exten.'iircly  mod  in  London.  It  has  never 
been  larguly  employed  in  this  country.  There  ib  no  way  of  knowing 
how  many  times  it  has  been  ad  ministered,  but  nine  ciutes  of  death  from 
its  use  are  rcconlcd  {Brit.  Med.  Jourit.,  1883,  ii.  104).  Tho  detailed 
phenomena  in  thenc  casea  indiento  that,  like  chloroform,  the  bichloride 
of  methylene  kills  by  pui-alyziug  tbe  bean.  It  is  nut  probable  that  il 
will  over  come  into  general  use  as  an  ameetbetic. 

BnouoroRH. — According  to  the  researehcB  of  Bonome  and  Mar-T-a, 
this  substaiH'e  acts  aa  a  general  auiesttiotic  both  upon  man  and  upon  the 
lower  animal^  causing,  however,  much  initaiion  of  the  conjunctiva  and 
tlio  naiial  muc-ouit  mcmbi-une.  The  uarcotio  Htago  is  Blowlydovelu]K-d 
and  passes  off  slowly  ;  the  blood  pressure  lunks  somewhat ;  the  re»ipira> 
tioD  is  not  disturbed  ;  the  irriiabiiity  of  tbe  brain-cortex  is  diminished. 
Bromoform  in  siiid  altto  to  be  &  powerful  $,atizymotiu  (Centralblatt  f. 
Chirurgie,  1884,  5114).  I  do  not  believe  that  bromoform  is  a  practical 
aniB»thelic.    St>e  aI«to  Wien.  Med.  Jakrh.,  1883,  p.  497. 


*  Appadaitii  pok  Awnrtaki.  Hmh-ibatiox. — Dr.  Fell'*  Bppir&iu*  ooBaiati  of  ■  pair  o( 
roi>t-b«11oi>t  bj  «hi.7l>  kir  it  furred  into  a  r»!*l<ria2  ohtmber,  wliicb  ISMOllMtliil  with  sn  app^k- 
mlat  til  wRnuiug  llit  klr.  ami  •  ralrg  nLioh  «Ba  b*  op«itt4  kail  •hal  b;  a  moxmant  of  lb« 
Bii][«r.  Tbli  Talv«v  tn  tunii  iMd* !■> Itte Iracbonl  lube.  When  ibt  TalT«  U  opencil  thft  air  riubn 
through  tbs  ebamlwr  Into  ih*  loagi  (nd  gxiianili  Uicm ;  tb«  Bnger  I*  lUloi,  tbo  tmlra  thiuU, 
tlia  Insgi  eootracl,  &■■!  tn  Iha  rMptrmllan  guM  un. 

A  aiDoh  limiiUr.  *l>oati*r,  u4  probablj  aqDhlly  anDionl  «p]Mmtiu  m%j  Mad«I  tinpl^  of 
a  pair  of  Ml»««  of  pnptr  «Im,  a  hiw  feot  of  tiidi*-ra1jb«r  tnbtni^  ■  fao*  maik,  sniJ  two  •)■■« 
W  InlBbatloa  lube*  i  thtra  tboold  alio  b*  lol  in  thv  tubing  tb  dvutil*  lub«.  wilb  an  o^niiiiK 
(inltarlo  tbatDaminonlr  foiioJ  in  llje  tmbMl  otuula  of  Ibo  phrfii>lii|;ia>l  Uhatvtaij,  lo  tliat 
Iha  ofi«ral«r  oan  allon  ih*  Mca}i«  of  onj  aieau  af  air  throNo  bj  tbs  b«llo<ii. 


FAMILY  UX-SOMNrFACIESTS. 


Ih  the  family  somnifaciontH  are  placed  in  this  treatise  those  di 
whoHe  chief  u»«  iu  praciical  iiiQdiuiuo  is  for  tlio  priniuctioo  of  sloop. 
Tbo  alkaloid  bjotciod  ia  a  hypnotic:  it  belongs,  thoroforo,  to  tho 
present  family,  and  ought,  theoroLicuUy  apoaking,  to  bo  ooosidercd  in  iL 
In  nature  byosciae,  hou-uvcr,  u  cloaely  u^swciatcd  with  the  mydriatic 
alkaloid  byoecyamino,  which  dominatos  all  the  crude  proparaUooa  COD- 
tainiog  byosciao,  aod  it  is  somewhat  more  convcoient  to  disouBs  it  aloog 
with  that  mydriatic  alkaloid  under  the  bcAding  of  Hyoscyamug,  the 
cnido  drag  fhim  which  both  are  derived. 


OPIUM.    U.8. 

The  inspissated  jnico  of  the  unripe  capsules  of  the  Papaver  eomnl- 
fcrum,  or  poppy.  It  'a  obtained  by  incising  The  capstiloA  with  a  small, 
sharp  Icoife,  and  twenty-four  Hours  aflerwarda  &cmping  off  the  exuded 
julco  with  a  blunt  blade.  Opium  is  produced  in  various  parts  of  the 
world, — chiefly  in  Turkey,  Asia  Minor,  Persia,  and  India,  but  also  to  a 
Tery  slislit  extent  in  England,  Gennany,  and  the  United  States.  Oar 
market  is  almost  oxcluHivcly  supplied  H-om  Asia  Minor,  with  the  variety 
known  as  Smtfrna  or  Turkey  Opium.  This  occura  in  mosses  Oram  the 
BLse  of  the  Sat  to  that  of  a  child's  hcud,  irregularly  globular,  nioro  or 
loss  flattened,  covcrvd  ostoruiilly  with  tlio  CApsuloa  of  a  spocic«  of 
Bumox  or  dock,  hsrd  externally,  softer  and  of  a  roddii>h-brown  color 
within,  and  of  a  strong  narcotic  odor  and  taste 

Smyrna  opium  is  at  times  variously  adulterated  with  gum,  liquorioo, 
and  other  tubstancoo.  Such  specimens  are  said  genorally  to  want  the 
Kumox  capsulo*.  A  rough  but  pretty  fliir  tost  of  the  purily  of  opium 
is  performed  by  drawing  a  pieeo  of  it  across  a  slieet  of  white  paper. 
If  it  be  muoh  adulterated,  the  mark  will  be  continuous, — not  tnt«r- 
nipted,  as  it  shonld  bo.  Oflen  the  blnek  color,  tlie  adhosivo  oonsistoooy, 
knd  the  sweetiah  taste  will  nUo  betray  the  nature  of  Uie  sample. 

On  exposure  to  the  air,  opium  boconioa  hard  and  brittle,  and  is 
readily  ncducod  to  a  powder  «f  a  y«llowiiih -brown  color.  It  yields  to 
Wttior,  alcohol,  and  diluted  acld«.  forming  durk-brown  solutiono.  Bthor 
does  not  extract  all  of  iu  motlielnal  prineipkw.  It  la  a  very  complex 
body,  eoauining  the  alkaloids  moq)hitii),  coilcino,  iitirceiiie,  oarcotiDe, 
thebalne,  papaverine,  pori)byroxlno,  orypiopioo,  moconino,  opianiae,  and 
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pnmtnorphino,  bosidos  mecotiic,  thcbolactio,  and  sulphari  j  acids,  extrao- 
tiro  matter,  gam,  gIucoa«,  &x^  oila,  a  voUilUo  odorotu  principle,  anii 
other  iabsLancM  of  no  importance.  lo  itig&rd  to  the  proportioua  or 
the  more  importuQt  priQoiples,  Moanrs.  Smith,  or  Edinburgh,  obtninod 
from  100  piirtd  of  fino  opium  10  parta  of  uiurphiDV,  6  of  Durcotine,  1 
of  pftpaverine,  0.15  of  thobuLae,  0.03  of  codoiao,  0.01  of  meooniiK^  0.08 
of  narooino,  nnd  -1  of  moconifi  ncid  {Pharm.  Journ.  and  TYant^  Ootobor, 
1S6&,  p.  1S3).  Good  opium  aUuuld  yield  ttota  uLue  to  fourte«u  per  cent 
of  morphine. 

Am  moconic  acid  strike*  a  blood-rod  color  with  a  puraalt  of  iron, 
th«  latLor  alTofda  u  ready,  ftllhough  not  dooisivo,  test  for  opium  and  the 
meoonatea. 

Pktsiolooical  Action. — ^When  opium  is  taken  in  such  dose  as  to 
produce  its  mildest  pbyaii^egical  «ffuct«,  it  exurU  a  quieting  iofluoace, 
inducing  a  peculiar  dreamy  couditiou, — vorj-  gonomlly  a  footing  of  Men- 
faisance, — during  which  images  and  idean  float  before  the  mind,  and  by 
their  ondleas  and  oQbrtloas  rupetition  efaorteo  the  time,  which  seems  to 
Umo  itself  in  rest.  It  is  commonly  asserted  that  there  is  a  stage  of 
the  action  of  opium  in  which  the  iictivity  of  the  mental  faculUoe  is 
exalted.  This  may  be  so  in  some  persoos,  and  especially  in  those  who 
hare  aecostomed  thtimaelvee  to  the  use  of  the  drug  as  a  stimulant ;  but 
my  experience  is  that  in  those  who  do  not  habitually  take  opium  true 
msatal  power  Is,  during  all  the  Btages  of  the  action  of  the  drug,  dimin- 
ished rather  than  increased.  The  state  induced  is  rather  the  fablod  calm 
of  the  lotus-eater  than  the  energetic  activity  of  production.  Even  in 
those  who  are  accustomed  to  the  use  of  opium  as  an  aid  to  work,  I 
think  it  is  Iho  imagination  rather  than  iho  reasoning  faculty  that  Is 
•xoit«d  hy  it.  Alter  a  length  of  time,  varying  according  to  the  idio- 
syDonMioe  of  the  patient  and  thedu»«  of  the  dru^,  the  condition  which 
bfts  been  iiot«d  gradually  passes  into  sleep, ^-either  light  and  dream- 
nil,  or  nnliiral,  or  heary  and  dooponing  into  stupor,  according  to  the 
amount  of  the  drug  inge«ttid.  On  awakening,  the  patient  may  rdtum 
4t  once  to  his  normal  condition,  but  very  ot^cn  he  ei'periencee  a  slate 
of  d«pnMiOD,  aa  shown  by  languor,  a  little  headache,  nausea,  or  even 
vomiting,  which  may  hut  for  some  hours. 

After  very  large  doses,  the  first  stage  of  the  action  of  opium  is  Tccy 
^ort,  or  it  may  be  vntiruly  wanting',  sk'vp  coming  on  almost  at  oace. 
Tbua,  I  have  seen  deep  coma  producod  in  three  mlQUles  by  a  hypo- 
dermio  ii^eotion  of  morphine,  llio  symptoms  of  the  second  stage  of 
optam-pDisoning  closely  rosemble  those  of  oingestioa  of  the  brain :  the 
pupils  ore  strongly  contracted  ;  the  face  is  mere  or  loss  suffttsod,  oflen 
deeply  eyvnosed;  the  pulse  (UII,  slow  and  strong;  the  skin  generally 
dry  and  warm;  the  respiration  slow  and  deep,  and,  It  may  be,  stor- 
taroiiB;  unconsciousness  is  apparently  complete,  though  generally  the 
sat^l  can  be  aroused  by  violent  sbalciuif  or  by  shouting  in  his  car,  but 
relapses  at  once  when  left  to  himself.     When  the  patient  is  aroused,  the 
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rwplrstloiii  boDOnM  nton  rapid,  and  Um  gkin  oftoo  ngaiu  Elmost  at 
oautf  ill  aormiil  ootor.  DmUi  TCfj  ivrtlj  ooctui  during  this  second 
•Uk«  uf  ojilum-poiKmbg.  WbcD  the  tifmptamB  do  not  gndually 
■niidlorat4),  lliu  llilnl  ■tags,  tbst  of  pnwtmtioD,  is  dcT«lopwL  The 
O'lma  U  now  proruund,  and  to  aroiuo  tbo  palitint  may  be  impoaaiblo ; 
ttta  pitplU  iiru  ttttHolutoly  oonlracUid,  or,  as  doath  approach^,  ara 
widul/  dilated;  tho  ruBpEmlions  aro  distant,  slow,  feeblo,  and  imper* 
I'uut,  nitd  ufl«ii  loturruplud  by  intervals  of  dmth-liko  quiet;  tbo  coun- 
toDuno*  U  al  onoo  imllitl  and  cyunowd  \  tho  puleo  grovn  wore  and  moro 
npld  and  moro  and  mun  fuoblfl;  the  akin  is  cold  and  moiat,  finally 
bvcouliiK  aovurud  with  a  clunimy  swoaL  Even  yet  tlio  patiunt  may 
RMUvur;  If  lio  do  ho,  tho  r«tiini  to  life  is  very  gruclitnl;  if  ho  do  not, 
d«ilh  ooouri  Kungrnlly  by  I'uiluro  of  tho  respiration,  but  amid  an  ahuoaC 
oomploto  oiUnKuiHhmonl  of  tho  vital  fUnctiona. 

Although  tbo  lymptoma  which  bnve  boon  narrated  are  thotto  usually 
pfndiiood  by  opium,  yet  jn  oortaiu  individuuls  the  dru^  provolcus  quite 
dl(A>Nnl  phonomonii.  Ono  of  tho  moat  common  of  these  doparturcs 
IVnm  tho  onliiinry  oouno  of  aymptoms  is  nn  excosnive  doproesion  fol- 
tuwliiji(  tliu  alooj)  producud  by  modumto  doaos  of  tho  mcdiciuo.  TUb 
alatn  U  KWii,  M  Air  aa  my  oxpi^rionce  goes,  moet  UHually  in  fomaloaof 
wwki  Mfvuua  organiuition,  auoh  as  aro  pMuliorly  linblo  to  nttnclcs  of 
IHnu«l|4lL  Tho  ■yuiptom*  ana  a  fueling  of  woaknoM  and  ptxiHtratioo, 
oAmi  iocompantoil  by  chtlline<a!i.  dull  hcadncho,  and  gid(linos.n,  bat  w* 
IMlally  marked  by  iutonao  nauscA  and  ftvqucnt  romiUng.  Very  ftv- 
quontly  th«  Ultor  d<MM  not  ooour  ao  long  u  abaoluto  roat  in  tho  hori- 
■oiUal  )t(uilitiiit  ia  nmintainoil :  iii>t»od,  nn  almost  diagnostio  aign  of  this 
nflV^'tUii)  liiny  b«  luitn>l  in  tho  lUot  thai  tbo  slomaob  is  qnlet  so  loixg  as 
ttta  )>atlviil  k^v|M  Ui«  tt««d  U|>on  tho  pillow,  but  tb«  dittroas  occurs  at 
OMM  \\\Mw  rMl»j{  up.  In  Nomo  ruuuM  this  eoodilMM  of  deprearion  area 
l«|4«(\u  iho  nonuat  mhwhI  stairo,  *>i  tltat  ophia,  faHtsMl  of  Indud^g 
quUil  ■UHi]t.  vtill  itnM-\(t>t>  nlanuinf;  drprwsiiw  and  Towatfa^  aithcr  with 
WF  wllhvvtit  dMwi>t»<.^Ms  I'hwk  owiM  h«T«  booe  xvpocCed  ia  which  oi» 
IttuHh  «t  «  ItntiK,  «w  *  aAHMwhal  grMlMr  qnaalitj,  <d  sotpblne,  faypo- 
ikWfctWtto  tl^W>«k  IM  ^NB  Mowdl  al  mo*  I7  i^MOpo.  with  strug. 

Ilttim  ftir  hiMltk  *M  >imwr»Uy  twwliiun  «r  ot^  pi  wt  doib.*  A 
ntTvr  M^H,Yiwi*vr  »\tM»  t«  tlwM  pMWHu  wbo  ar*  wJMwd  by  oplom 
VMy  tWn^Jiwt,  \^  ww^  ^  •«•«  wMty  aa^  1*  vmtam  cmm  of  opimB- 
ytwiilMt.  partkl  «r  I'WHtptat^i  iiiw  1  dhii—  W*»  »ujmh4  af»Ui4  tka 
www  wmX  x^*^-mm%.  (1>im^  Cnk,  JM.JbOT«,ISICK.4Mi  AcliB 
JkM.  1W4  C«M^  ^AWMK  1«^.  tij^)  giww»  ftifcUft  Jf  th»  afc»  is  % 
VMMWMW  nkMiwimWriai  ^vlMk  tU  w^mi  «>f  n  I  wv  h  8ili«  ^  mud 
iWhw  av»  |«M«A)M  tut  «Wh  «nli  t^kImA  wyAw*  b  pnalwad  «««■  \ry 
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th«mpontio  doses  %b  to  forbid  ihe  use  of  tlie  drug  (caae,  Wifn.  Med. 
Prfsu,  xxir.  M8) ;  Dr.  R.  V.  J«ki»cb  (I>eutKhe  Med.  WochtMch,,  xiv.  1888) 
rejKtrtA  temporary  bliodnoM  as  prcxiuvwl  by  opium. 

Opium  at  fint  eight  appears  to  act  so  ditTorontly  apon  tbo  lower 
animals  from  tho  way  in  which  it  actH  upon  mau,  that  it  w>om«  doccs- 
ftary  to  dttcuiis  the  former  a<;cion  by  itself. 

In  1828,  Chnrvi't  (Pereini's  Materia  Medico,  vol.  ii.  p.  1035,  Pbila* 
delpbia,  18M)  found  that  opium  acts  upon  all  cloasoa  of  animnlA,  ia- 
dnoing  in  the  inrortobrata  weaknoss  or  pnralysia  of  tho  contraotile  tin- 
8DU,  with  grudiml  aiukiiig  and  death :  iu  fishes,  a  weakened  paralytio 
cooditioD  of  tbo  muscular  fiystom,  saoocJated  with  convulsiona ;  in  birda 
and  mammal*,  pantlyNS,  convulsions,  and  atupor.  Tbcw  r«s«archoa 
have  been  recently  much  extended,  but  in  conuduiing  them  I  shall 
oonfliM  rayMir  to  the  vertebrota. 

\?boa  one  or  two  grains  of  opium  are  injoctod  under  the  akin  of  a 
frog  (Kollilcer,  Virchow'i  Archiv,  Bd.  i.  p.  248 ;  J.  F.  H.  Albora,  Virchoa'i 
Arehio,  Bd.  xxvL  p.  229),  in  IVom  six  to  ton  minutes  a  condition  of 
excitability  Is  induced,  bo  that  the  least  touch  produceA  vtnlont  totanlo 
oonvulaioiis,  which,  a  lilllo  later,  also  occur  without  obvious  causa 
After  a  time,  thwo  coavuLsioos  gradually  give  way  to  a  deepening 
pamlysts.  The  breathing,  provinusly  disturbed,  bocomcs  more  and 
more  shallow  and  imperfect,  mid  finuily  is  Hu^tpcnJod.  Morphine  nets, 
apparently,  on  ftogs  in  the  same  manner  as  opium :  at  least  Dre.  Ktch- 
ord  C«eheidlen  (^l/ntenuchtin-jat  am  dem  Physiolo^.  Labotatorium  in 
Watzf^urg,  Bd.  lii.  p.  15)  and  W.  Baxt  {Reichert's  AreAiv  fur  Anatomity 
1869,  p.  128)  have  found  that  in  large  doses  it  induces  the  counter- 
port  of  the  series  of  phonoiuona  just  described.  Tho  latter  ohsurvor 
noted,  however,  that  when  a  minute  dose  (16.25  milligrsmtnos)  was 
employed,  immediately  fellowing  the  injection  came  a  brief  period  of 
disquiotudo;  one  minute  aflenva.rdii  the  fn>g  returned  to  its  normal 
etale,  in  from  six  to  ten  nunut«e  suffurod  a  diminution  of  oxcitobility, 
mod  in  fVom  twelve  to  fifteen  niinut«s  fell  into  a  stupor  which  continued 
ftom  four  to  ton  hours.  After  awakening,  the  reOox  excitability  seemed 
greater  than  normal.* 

According  (o  Koltiker,  tbe  oplnm-oonvnlsiona  take  place  after  the 
cord  has  been  divided  below  the  medulla,  or  oroii  ns  low  doivn  as  the 
third  vertebra.  In  a  single  experiment,  teunus  did  not  occur  niter 
division  of  the  cord  at  the  f[tth  vertebra;  but  the  qutotnees  was  prob- 
ably simply  duo  to  exhaustion,  as  the  Gvg  had  already  been  poisoned 
for  a  length  of  time  and  bad  RufTcrod  section  of  the  modulla  and  of  the 
cord  below  the  modnlla.  These  facte  seem  to  prove  that  the  oonvul- 
afaNiB  are  roBex  and  of  spinal  origin.  That  the  reflex  centres  of  the 
cort]  are  excited,  Gscheidlon  lias  confirmed  by  direct  expenmoot,  and 

*  Dr.  8.  Uaihniwu  ■StoH  {fa*,  tii.j  tbiit  thii  iner— >i  r«D*(  xlirltr  b  Oblj   towiuiU 
■tel  >nd  D«t  l«i*arti  ibk^hbIc*!  lfTil*ti«ii,    Tblt  tt,bw«Tar,  ^jiixavd  bg  pMh  ■  miw  nff 
%S|mlMiilil  crhlmcs  thM  I  ihtitli  It  niul  b«  iaoorrvot. 
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has  also  proved  that  in  the  latter  Btages,  -when  tlie  motor  ninctioofl  are 
depressed,  the  pomlysis  is  largely  of  spinal  ori^n,  the  rofiox  activity 
of  tUo  curd  being  greatly  Icaeeacd.  The  (xmvulaivu  movements  which 
are  present  Uto  in  the  poisoning  would  appear,  however,  1o  be  of 
peripheral  origin:  at  least,  in  Aibors's  experiments  (/oa  n'X.)  th«y 
occurred  in  limbs  whoso  ncrvos  had  bofto  previously  cut  so  aa  to  sever 
nil  conneclinn  with  the  nervo-centrea.  Further,  boLb  Kollikor  and 
Alhers  assert  that  »onio  of  tlie  convulsions  are  epileptiform, — i^., 
of  cerebral  origin;  and  Dr.  S.  Meibuizen  (Arch,  f.  Phyiiolog.,  rii^ 
1S73)  states  that  the  convulsions  occur  at  a  time  when  mechanical 
irritation  foils  to  induce  any  reapoose.  If  these  exporjiaontal  results 
bo  correct,  opium  apparently  inducea  in  the  frog  throo  kinds  of  coo- 
TuUiona,  of  which  those  of  reflQX  origin  are  probably  the  chief. 

Kblliktir,  from  hid  investigations,  concluded  that  opium  doce  not  act 
upon  the  peripheral  nerves  of  frogs;  but  the  recent  very  elaborate 
and  apparently  accurate  expcrimentfi  of  K.  Gacheidlen  (  Untersuchvngen 
aw  dem  Physiohg.  Laboratorivm  in  "Wurr6ar(^,i;wcitcrTheil,  1869,  p.  1) 
have  shown  that  tnoi-|)hino  in  small  doses  iacroaHea  the  excitability  of 
the  motor  nervM  and  afterwards  deproasos  them;  after  \uTgQ  doses  tho 
period  of  excitation  is  short,  that  of  depression  soon  coming  on;  and 
aflcr  enormous  doses  diminution  of  functional  activity  is  nt  once  mnni- 
feated.  Boih  Gscheidlen  and  Kolliker  agree  that  neither  the  contrae- 
tilo  power  of  the  muscles  nor  the  excitability  of  the  motor  oorves  is 
deatroyed  by  opium  or  morphine,  although  Albert  ^Virchoio'a  AreMv, 
Bd.  xxvi.)  osflcrte  that  both  are  cstinguishcd.  Gschoidlen  calls  att«D* 
tjon  to  this  disagreement,  and  states  that  he  has  verified  his  own  rosulta 
by  IVequoot  ozperimontation  with  enormous  doses  of  the  alkaloid. 

Expcrimontft  upon  the  Bcnsory  nerves  are  always  unsatisfhctory,  but 
Gftchoidlon  (loc.  cl^,  p.  17),  employing  the  method  of  PflQgtr,  found 
that  morpbino  lucally  applied  intunsifiBs  and  protrocta  the  excitability 
of  an  afferent  nerve  in  cases  of  strychnic  poisoning* 

Our  knowlodye  of  the  action  of  raorphiue  upon  the  ncrrous  system 
of  the  ftog  may  be  eummed  up  as  follows  : 

Mor]jhlri«  in  minute,  non-toxic  doses  cnnses  sloop,  followed  by  aag- 
mentation  of  n^flex  octivity;  in  largo  toxic  doses  it  produces  violent 
OOnvuIaiona,  followed  by  paralysis.  The  convulsiona  are  chiefly  spinal, 
and  duo  to  a  beightonod  spinal  activity,  but  ara  to  some  extent  prob- 
ably, also,  of  cerebral  origin,  and  Inter  in  the  attack  arise  from  a  direct 
action  of  the  alkaloid  upon  the  mueclo  or  the  nerve-endings  therein; 
the  paralysis  is  caused  by  a  dt^protwion  of  the  cord  and  a  diminuUoD 
of  the  conducting  power  in  the  ucrvoa. 

Dr.  S.  Weir  lUtchoU  has  shown  (American  Journal  of  tke  Medical 


IP/IOgtr't  A'tlk..  W.  »»i-).  in  »•>'«''  "  '*  ""omrtod  M  ha  Mpt.H111n1te.ll7  'liown  llmt  morphia* 
loerMM*,  oaffcmc  Iomcoi,  »sJ  »lrotiot  B..t  l<u-orii.  «d<I  then  in«t«w  Ibc  (lm«  reqnlrwl  bj  U« 
hcttoui  ijtUaa  for  lb*  wcoinUiuo  vf  •  j.^riphw^  InitMlun. 


(r/Osri 


SOUy/FA  CIEXTS. 


159 


8cieHeea,3aTi.  1S69,  and  Jan.  1870)  that  birds,  m  represented  by  pigoonfl, 
cbickons,  And  ducks,  arc  very  insuaceptible  to  tlio  toxic  action  of  opiam 
uid  ibt  chief  donTalivo,  morphine.  It  nppeans  to  bo  impoenublo  to 
kill  a  pigeon  hy  opiam  given  by  the  tnoulb,  and  of  morphine  ftom 
eight  to  fiflooQ  gratiu  are  r«<)tiirod  to  produce  a  fatnl  result ;  but  wbeD 
givw  hTpodermically  IVom  two  to  throo  grains  of  the  alkaloid  euffioe. 
These  results  hovo  been  in  great  moasure  confirmed  by  Dr.  B.  W.  Rich- 
ardaoo,  and  are  no  doubt  accuntto.  The  symptoms  induced  have  been 
vary  unirorm:  tb«y  are  oDStoadinoM,  labored  breathing,  inor^asing 
^gOB  of  dy>ipnoMi,  vnalffred  pupiLt,  and,  finally,  ^ncral  eonvulsioni!  and 
dwCb.  No  true  hypnotic  vH'aiil  hiu  bc«n  observed,  but  a  curiooa  and 
"TCiy  great  rbo  of  tempornturo  just  before  death  was  noted  in  one  case. 
Ae  Flourenn  afRrms  that  a  single  grain  of  the  aqueous  extraet  of 
opiam  will  throw  a  aparrow  into  a  profound  stupor,  it  can  aoarcely  be 
considered  as  proved  that  the  drug  acta  upon  nil  birds  as  upoa  those 
ezperimeotad  with  by  Dr.  Milcholi. 

Upon  dogs  morpbino  acta  very  much  as  upon  man.*  In  very  many 
CAaes,  if  not  in  the  majority,  oi(;ht  to  ten  grains  of  the  alkaloid  injected 
into  a  dog  of  modomto  size  will  cno^e  duop  sloop,  amounting  to  coma, 
•o  tliat  the  animal  will  remain  in  any  pnaiticn  in  which  bo  may  be 
ptaoed.  The  length  and  depth  of  ibid  ttleup  are,  of  courae,  proportion- 
at«  to  the  doM :  when  at  all  profound,  it  is  accompaniod  by  marked  in- 
•ensibility  to  pinching  and  other  forma  of  external  irritatioR.  A  repeti- 
tion of  im'tntion,  and  ospecially  a  sudden  loud  noise  or  shaking,  will, 
however,  arouM  the  animal,  precisely  as  in  man.  Indeed,  sometimes 
tbe  dog,  even  when  comatose,  seems  more  than  normally  iM^ni^itlve  to 
sodden  noise,  trembling  and  starting  In  an  almost  coiiruUivo  manner. 
A  flcr  awaking,  the  dog  shows  unmistjikablo  signn  of  nervous  and  psy- 
chical depreesieiL  [n  walking,  the  bind  Icf^s  are  dragged,  as  though 
Aomi-pamlyuyl ;  the  oyoa  are  haggard;  the  naturally  brave  animal 
cowera  in  a  comer  or  seeks  to  bide  himself,  no  longer  recognizing  bis 
master,  and  does  not  return  to  his  natural  condition  for  many  hours. 
After  smaller  doeos  the  effocta  arc  proportionately  less  intense.  It  bos 
been  shown  by  Ifarlcy  tbnt  in  some  doga,  predsely  as  in  some  people, 
morphine  foils  to  exert  its  usual  hypnotic  action,  but  produoeA  great 
dcpreeeioB,  aa  evinced  by  fatntnoss,  prolonged  naurwfl,  and  retching, 
interrupted  only  by  intervals  of  dreamy  doiirious  aomnolency. 

In  the  borse  (Hnrioy,  loc.  erf.),  two  or  even  three  grains  of  morphine 
hypodermically  injected  pro<luce  wmetimes  a  slight  drowsinewi,  some- 
tinscfl  no  perceptible  effect.  IXmcs  of  fhim  four  to  nix  grains  canse  groat 
restleesneM  and  accelerated  pulse.  The  mouth  is  moist,  the  temperature 
of  the  akin  and  Its  secretion  incrcaiodi  the  animal  paws  continually, 


•  lUrlor,  Ttt  Old  VrgttiiUt  A'nPMili'w. p.  lOT.LondoD,  1%B>;  a>adi  n«rg&nl.  ArtMf4» 
JW»*i»fM.  U.U7,  flth  MTla,  IM4;  J.J.  Rmn,  AmtrUait  Jommat  i^  lltm  MtJii^  Seitmem, 
Jbs.  itn. 
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Mid  trends  about  in  his  etoU  tvilh  an  ftbnost  rhythmical  movotnont. 
Aftor  twelve  graina,  Harley  noticed  in  some  CMoa  voi-y  great  excite 
mont,  an  K>hown  by  marked  tncreiiNO  in  tho  rapidity  of  tho  heart's  actioD, 
by  muMulnr  ri^diCyand  Iromons,  otiiI  by  tho  animal's  wflUicingrAiiidly  to 
and  fVo,  elobbering  and  awcating  pi-ofusoly.  In  nnothor  bono,  nflor  an 
immediRto  ittrong  erection  of  the  peniN  and  copioua  omissioD  of  BomoD, 
faoav}'  sleep  came  on,  int«Friipt«d  uflur  tho  third  hour  by  the  u.sual 
symptoms  of  excitomont.  Thirty-Rixgrnimiof  thoacotatoof  morphine 
cousoij  in  a  powerful  hunter  dcicp  comatose  Rlocp,  commencing  in  fifleea 
miiiutee  imd  keting  for  Ihroo  hours,  whun  It  wan  replaced  hy  iiitoDse 
rostlcmnoas  and  Hovcre  delirium,  continuing  fbr  sovon  hours.  Dui-ing 
Uiia  time  the  animal  waa  perfectly  bUnd. 

Barbicr's  prov'ious  oxpflrimonta  npon  the  horw  fqaotod  by  ProfoBsor 
Stille)  yielded  results  similar  to  those  of  Ilarloy.  He  used  larger  doses, 
and  found  that  four  drachm!)  of  the  aqueous  cxtiuct  of  opium  pro> 
ducod  Tiolont  trcmblinjis,  appftrcat  insensibility  to  external  irritanta, 
oonvtilitionH  without  coina,  and  death.  One  hundred  grains  of  tho 
aoetnte  of  morphine  killed  a  horoe  by  convnlsionH  in  three  hours. 

lu  tho  ujouso,  according  to  the  experiments  of  Uarley,  the  first  effect 
of  an  injeotioD  of  (h>m  ono-twentieth  to  one-twelfth  of  a  grain  of  mor- 
phine is  a  tonic  cramp-like  contraction  of  tho  muscles,  «»peeially  of  the 
iruak.  of  such  charact43r  that  periods  of  forced  rest  alternate  with  a 
sloir,  laborious  creep,  which  seems  to  originate  not  in  the  limbs  but  in 
the  tnink  itself.  There  is  in  this  state  no  tendency  to  somnolency,  but, 
on  tho  contrary,  an  abnormal  sensitiveness  to  loud  sounds,  which  causa 
tlio  mouw  to  resume  for  a  moment  active  running  movements.  The 
broatbiug  is  irregular,  the  pulse  aceolerated,  and  finally  stupor  develops 
itaolf,  and  coma  doopcos  into  death  bydyspncoft;  or,  otherwise,  reooroiy, 
proooded  by  coiivuL*ix-o  meremeuts  of  tho  hinder  part  of  the  body,  ts 
cndiutlly  brought  about. 

In  rorlewin^  the  aolion  of  morphine  upon  the  lover  animals,  it 
becomes  very  evi<lent  that  while  wo  are  not  tn  a  position  to  explain 
all  the  Bynip(om»,  yet  two  eUaaeo  of  phonoiaeoa  are  ovorywhoro  di». 
eemible,— !>.,  the  apinal  ami  (he  eerotmU,— *od  that  the  higher  in  tli** 
•cale  of  lifb  auy  givon  auUnal  may  be,  the  more  marked  are  the  brain- 
•J^nptom^  "ntw*  oor^tml  i^ien.»meo»  are  mostly  nloep  and  stupor; 
iMlt  M  li  W«ll  known,  in  SOIMo  human  individuals  morphine  acta  afl  ft 
MivKMoal ;  and  It  wwms  very  pi\ttv((l>lo  that  the  pocuUar  roetloseneflO 
of  the  bono  under  tho  iuAiienco  of  the  alkaloid  is  dtw  to  delirium,  and 
not  lo  aptiial  \>xt<lteiiu'>nt, 

Whtvu  l>v.ik<.Hl  at  in  ibi*  mannM',  U  mww  to  me  that  morphine  does 
not  aM  •»  diAVnvnily  a«  t«  Kenem1|y  boKered  wpon  tbo  ktwer  animals 
ami  u|viit  tiuin  'I'h^*  imuwitsvly  hijebvr  vorsbnd  or^^nmntraD  of  tho 
Uller.  with  lh»'  iuvw^ioly  aroal*r  awMWriwaa  which  it  inToirao,  mnkea 
tlio  MM  f»r^'«l'■>»dl^^ly  m.trv  '.^  tv\  ttia  wnlnl  aotioo  of  the 

4rm|)  Vwnee  'k'»  ""1»  «•  b"  ^fff-  ■  i  wh  WMUar  dboMSof  th«  alka 
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toid  iban  aro  tho  lanor  anlinala,  but  as  tlio  ejiinni  itymptoma  ara  Iriuin* 
phant  in  tho  fVog  bocauKO  ita  Hpinnl  syfltcm  ia  vantly  mora  developed 
Ihftn  iU  wrcbmi,  M  in  man  th«  oorebrnl  symptomii  mask  th«  dpinul 
beeanse  in  him  iho  brain  ie  more  duvutopud  titan  tlio  cord.  Tlio  tiro 
TreatarM — man  and  tho  (Vog— occupy  tho  two  extremes  of  tho  seriea; 
batmwQ  Lhcm  b  prubabljr  t«  b«  found  ov«ry  pradation.* 

Tho  action  of  opium  upon  doga  niid  mbbits  i«  sufficiently  cloea  ttt 
that  upon  man  lo  enable  us  to  roasuii  from  experimontfl  upon  tho  former 
as  to  the  influoncu  of  tho  nllculoid  upon  tlio  circnlalion  nod  respiraiioo 
In  tho  IntCcr.  Indeed,  oq  furaslhcAo  nmclionRare  concvnicd,  mnrphiiia 
appears  to  act  idcntienliy  in  both  in«tanc4>«. 

Action  on  the  Virculaiion. — To  man,  tlm  circulatorj-  phenomena  aro  a 

alight  primary  ovnn«flrcut  acceleration  of  the  piil»o-ralc  (sue  Kolhnagol, 

Uandhuch  <lcr  Amuimitfellcltre,  Borlin,  1870,  p.  8_t,  ttm-ooedcd  by  elotririj 

and  incrwiwd  fiilnoiss  iind  foroo  of  tho  piiliie,  whifh  is  followed  by  a 

reliini  lo  ihe  nonnal  piilso,  or  a  gixat  incroaso  of  rapidity  an<l  lo»s  of 

atronj^h,  during;  the  third  ataga     It.  Gschoidlen  htw  found  in  rabbits 

and  dogs  after  ibo  injection  of  morphine,  firat  an  incroaso  in  the  pulse- 

imto,  then  a  derreaMo,  and  finnlly  n,)tiirn  lo  tho  normnl  piil^io,  or  eJaa 

InoroaMd  rapidity.     Sphygmogmpliic  studios  of  the  effects  of  smalt 

doaea  of  morjihino  have  boon  made  with  vnrioUH  rcRiilta  by  several  ob* 

MfTors:  andoubto<lly  in  )>omc  individuals  thcrnpeiitic  amounts  of  tho 

alkaloid  diyprms  itvn^ibly  tho  circulation,  but,  in  agroomont  with  liioj^l 

^^Md  PricsondorlTtr  (nfutucfws  Archiv,  IW.  xxv.  p.  4S),  it  can  scarcely 

^^^B  doiiliied  thiit  tbcrapuutic  do?es  have   no  ewnsiblu  vftoct  ujxin   tho 

V^Orctitnlion  in  iho  or-linary  man. 

I  The  alow,  full  puUc  of  the  wcond  stage  of  opium -poisoning  la  dno 

I    to  an  action  of  tlio  dm.::  upon  tho  inhibitory  cardiac  nerves,  aa  may 
I   alao  poMibly  bo  in  some  manner  tho  iocnmsed  arterial  prc»<tiro;  for 
I    Uacbeidlcn  (foe.  cit.,  p.  -15)  liai>  cxporimcntally  dcmoiwtratwl  that  after 
aacilon  of  tho  vniri  morjdiiuo  is  powerlowi  to  lower  the  puiso,  and  also 
that  dlvinion  of  the  nerves  ilnrin;^  the  second  slago  of  morpbino-poison> 
ing  ia  fidlovred  by  an  oxtmordlnary  Hho  in  the  piilfw-nitc.     That  tlio 
iheral  oada  of  the  vas}  nrc  ntimiilntcd  was  proved  by  tho  fact  that 
;rd(ae  arrent  took  place  whon  tho  diettnl  ends  of  tho  cut  nurvo  woro 
more  fcubly  irritated  than  would  nufBoo  to nRocI  the  unpoiiwincil  animal; 
aad  that  the  inhibitory  cerebral  cvntron  are  ntimiilaled   v{a»  damon- 
•Crat«d  by  tho  instantaneous  v*!i7  ^r«al  fall  of  the  puUe-rate,  amounUtiK 
Id  aoin«  oaset  to  one-half  in  1g<m  than  half  a  minute,  which  onaood 
upon  the  injofiion  of  a  lnri;o  dose  of  tho  alkaloid  into  (ho  carotid,— 
i^  into  tiio  brain  and  the  inhibitorj*  centre*.    Tho  rapid  focblo  putw 
of  Iho  third  Mago  of  opium-paUonincr  llM^hcidlcn  found  to  be  due,  at 

*  K  nirl-i«t  «(rT«lturMloD  of  tb*  rlgni  <xpr«MoJ  In  tliU  |>Brajcnt)ili  U  fgrnml  !■  |li«  Ibl- 
lavlag  ••ntcatw  l«kaa  tttm  Alttuu  (Dinu—  d/  Ii«  .VirniHi  Sjtirm.  Ht«  Yoflt,  1871,  p. 
lM>t  **  )■  tstaati,ba««nr,fti*l  *Xm  to  th«l»«n'  nMMormaBhUiil,  mId  ne^wtKail  Sblnyt, 
«l«nWw»l  M«  UbMffflJ  •R<*  lu  [Dplnts]  iBtwttuii." 
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least  ID  n  men^iure,  to  jtaral^'siti  of  the  peripheral  ragi ;  for  at  audi  time 
Btimulatiuti  uf  ilio  peripheral  eud  of  tLu  cut  iiurvo  was  powcrleas  to 
ftScct  tliD  licai-t. 

Tim  oxporiTiienIs  »f  Ottchoidlon  also  indicate  that  morphine  oxerta 
first  n  slimuhidng,  then  a  depmssing  injluenet  upon  the  hcarf-miueie  or 
ganglia,  eiiiLr,  uf^er  iaolntton  of  the  ri^cua  hy  section  of  the  cord,  symps* 
Uiotio,  ati'i  pDvumogiVitric,  lifv  being  etutAiaed  by  ortifiuitl  mpiration, 
a  large  duisu  of  nioi-])hiiie  iuducred  n  momontary  increase  in  the  nuiiibor 
of  the  c^ardinc  cnntrnctions,  followed  by  a  marked  decrease  and  fitially 
e:ctinf;ui»huitiiit  uf  tfa«  tnuno.  Thin  coneliimon  is  conlirmcd  by  the  uxpori- 
monte  ofDra.  Sydney  Ringor  and  It.  Sainebury  {Brit.  Mfd.  Journ.,  March, 
1893),  who  found  that  opium  first  incroaied  the  power  of  the  cut-out 
bcarl  of  the  fru^.  iLcit  du|>rtissu(l  Il,uu(i  Hiiully  caused  diastolic  arrosU 

The  question  of  tho  action  of  morphine  upon  the  vaao-motor  aystom 
it)  of  ^I'ont  iiitofoAt.  but  oannot  at  present  be  Hilly  nn.iwcrcd.  Gschotdloa 
bolIevoH  that  it  lintt  stimulutuH  »ud  then  d^'preaaea  il,  and  aworta  tbat 
after  the  injoction  of  a  large  dono  the  artcriolcia  in  the  meeontery  can 
he  «ucn  to  contract,  and  hitcr  (tlur<d  dto^c)  to  dihtte.  The  objootioua  to 
this  sort  tif  evidence  are  sufficiently  stated  olnuwlioi-o  iu  this  hook;  and 
the  riso  of  tin?  arlorial  prestsuro,  which  ho  also  adduces  as  an  argunient, 
may  bo  ucnninted  fur  without  calling;  upun  the  aid  of  tli«  voHU-motor 
uervei).  While,  tUeroforo,  it  is  probabl*  that  morphine  doeft  exert  the 
influciieu  he  dairiis  for  it.,  tbo  qiioslioQ  must  bo  8till  considerod  as  sub 
Jrtdice:  that  the  vnso-inotor  system  ia  not  paraUTcd  even  I'a  extrema 
is  shown  by  (Jadu-'idlcn's  cxponnicnt  (loc.  cit.,  p.  52),  io  which  electrical 
stimulation  of  the  cord  at  such  time  induced  immediate  rise  of  the 
arloriiil  pro!4Kure.  Tho  action  of  raoqihino  upon  tbo  brain  is  ecrtainly 
tndopondent  of  any  action  on  the  vesucla.* 

Action  on  tftt  Ji^spiratioii. — Death  occurs  from  opium,  in  tho  great 
mnjorily  of  caeeH,  by  faihiro  of  tho  respiration  ;  and  that  such  failure  i§ 
duo  to  a  diroot  action  of  the  poison  iip^m  tho  rospiratory  centres  in  tho 
medulla  h  proved  by  the  fiict  that  moqdiiiic  nifeL^ts  tho  brculhiiii^or 
do^  and  rabbits  whot«e  piieumo^a^^tricH  have  been  cut-,  as  much  as  it 
doea  (hose  whoso  norros  are  ontirt'  (Gsehcidlcn,  loc.  eit.y  p.  61). 

Tho  action  of  opium  or  inorpliino  upon  tbo  eliminatiou  of  carbonic 
acid  hiid  heen  studied  by  Bunch  and  Bauer  (Jfn'tSfhr.f.  Biolag.,  X.  339) 
and  by  Meesrfl.  Chitteiidtm  and  Cummins  {Lnht/rahry  of  PkysiologiaU 
Ckemi6tr<j.  Yale  University,  vol.  ii.)-  Their  resulta  are  concordant  in 
nhowing  that  the  effect  of  tho  alkaloid  upon  curtonie  acid  production 
is  in  direct  rolaiioii  to  it-4  Influence  upon  tho  raatrular  system.  Tlie 
elimination  i.«  increased  when  convulsions  occur,  but  ducrvAscU  •K\\va 
narcotic  quietude  is  proHucod. 

Action  on  the  Pupil. — Siuco  morphine locnIlyapplwddoM not sBbct  the 


•  CaamltBitir,  Arch./.Erptr.fulhat.md  Pkain.,vi.3l^;  Vulpimn,  trt*»*  •'r  CAppv. 
mut'itaieur,  fl.  Ii4. 
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)>tiptl,  it  followR  thfkt  its  oonelttutional  action  upon  tb«  latter  in  through 
tb<i  rKTve-rtMiirofi.  It  m  prohtiblo,  but  lina  not,  lUitl.  I  nin  nwnro  of,  htmn 
exporimi'iitully  pnwctl,  that  the  coatraction  of  tho  pupil  \«  due  to  a 
atiniulalion  of  the  ociilo-motor  nerve-centres,  nnd  tlint  the  dilatation 
of  tho  pupil  as  d«Alb  appronchcs  It  duo  to  a  pnntlysia  of  the  same. 
Indci)d,  it  <!a.nnot  well  tio  othcrwinw;  for  if  the  primary  cnnlrsctiiin 
vrvTi}  duo  to  {MLral^MSof  the  e^TiijHithotic,  tho  Bocoiidiry  wide  dilatation 
vonld  be  impoM^ihle ;  the  dilating  forco — {>.,  tho  nympathoUc — having 
l>*cn  withdrawn,  the  pupil  would  not  widely  expnnd  even  if  the  eon- 
trat-ting  force — i^^  tbo  oculo-motor — wt>ro  paralyzud. 

Id  bird*  (Dr.  S.  Weir  Mitchell,  l»c.  cit.)  the  pupil  is  not  affected  ;  in 
faonea  it  ib  widoly  diliitud  {I'r.  llarluy,  loc.  cit.) ;  and  in  dogs  it  dilates 
bvfinv  conlmeting  (I''"'  Beo<w,  Ice.  cit,,  apparently  ooulirmed  by  Expcr 
lotent  number  otght,  Harley,  Iw,  eit.,  p.  109),  or  eomotimcs  romnins 
unchanged  (FTarlcy,  he.  eit.,  p.  111).  Al  preHent  thcao  unomnlioi  cannot 
bo  explainvd. 

Slimi/utti^R. — Aelhn  on  the  Kidntys  and  IntestinfS. — Tbat  morphine 
pmuca  into  all  the  aecrelion^  in  rendered  probable  by  its  detection  by 
Dr.  K.  Orit  (Hrrlin.  Klin.  Wo/'/trnt.,  188i',  xxvi.)  in  the  gastric  juit-o  after 
its  hypoJormic  injuetion ;  but  it  chiefly  escaped  with  the  urine,  in  which 
it  haa  been  <letected  hy  Dr.  Hilj^r  (Gecheidlon,  ioc.  cit.,  p.  32),  Boiichnr- 
tlu  ^Scltniidt't  Jahrbiieher,  Bd.  czx.),  Lofort  (^Jovrn.  de  t'himie,  Bd. 
xi,),  Kauxmnnn  {Inavg.  Divert.,  Doi7i»l.  IfitiS),  ICmtter  (Vircftow's 
Jahrb.,  1S82),  \V.  Elioason  (/h(Imj.  Bmert.,  Ji.uni;t.'»hcrg,  1882),  and 
Wormley  (  Univemlif  Mfd.  Alaff.,  1S90).  Elimination  probably  goes  on 
tilowiy,  aa  Wormley  dflteoled  the  alkaloid  in  uriuc  pawed  three  tiay* 
after  its  inKentioQ,  auil  in  babiiuni  opiutn-catura  murphiiiu  occurs  in  the 
tinnv  auvcn  day»  after  the  cessation  of  Ihc  habit  (Lond.  Med.  Jttccrd, 
1(*S7,  p.  92).  Tho  theory  that  morphine  ia  bumt  up  in  the  blood  has 
been  advo<-ated  by  tliow  who  Itnve  failed  to  tind  it  in  the  urine  (seu 
B.  Landshcnir.  PflHijer's  Arc/u'v,  1880,  p.  413;  al»o  Julius  Donath,  Ihid., 
1886,  p.  fiSB)  and  there  in  reason  fur  boliering  that  it  anil  other  nlkntoida 
arc  to  *ome  extent  destroyed  in  the  liver,  iloreorcr.  A.  Ijamul  cluims 
limt  he  has  re(M>vered  l>i»m  tho  blorxl  aiul  urine  a  morphine  oxidalion* 
product,  ojcymorphtne  (Bvli.  de  CAatd.  dc  Belg.,  1898). 

The  amount  of  the  urinary  accretion  w  «aid  to  bo  sorootimcfl  in- 

iiK-'l  by  morphine;  but  gencmliyit  in  diminished.  KetonI  ion,  which 
ter  a  full  dose  of  opium  \*  not  rare,  depends  upon  the  blunting  of  the 
wn--ibilityofth«  bladder.  In  a  aerien  of  examinations  8.  Fiibini  found  that 
moqihiae,  cndoino,  narceinc,  narcutine,  and  thekiinu  each  iucreaao  ihu 
exeroliou  of  nrea  in  man:  upon  tho  lower  aniiiiAls  ihiiir  action  acen.cd 
to  vary  greatly  (//rt^mina  vnd  Schwaltte  Jahrb.  Bd.  x.,  1882.  p.  218). 

Peristaltic  movements,  accnrJing  to  the  ex]icrimcnta  of  Professor 
Notlinagel  (^Arehiv  /.  Paik.  Anat.,  lxx.xix.  2),  confirmed  by  J.  Otl 
(_X.  Y.  Med.  Jovrn,,  1883),  arc  diminiehed  by  small  doeM  of  morphine, 
but  increased  by  toxtcdoaea.    The  fiivt  etfecl  ia  evidently  due  to  ntimtK 
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latioD  of  the  iiihibiloiy  non-oiw  appumtan,  iinJ  the  second  to  paralyHts 
of  the  »ain«i:  it  is  probable  tbAt  it  h  ih^  cciitiv  tlint  ia  atfoctod.  Tbo 
oxperitnont  whicli  Froftssor  Nolliiiago!  brings  forward  Ufi  ovincing 
pcriplicnil  uuiiuD  U  curtaiiily  not  pcrtineiil. 

Upcu  the  digestiro  tmct  opitun  cxctm  a  rury  mcu-kcd  infliionce, 
cliockinj*  eccrotion  aud  causing  const ipal ion,  acting  ta  Unwe  rc«poct4^ 
moi-H  wlBciently  thnn  dttos  morphine.* 

TnERArECTica — ^Tli«  t-bief  indioulioos  for  the  use  of  opium   are 
coOMdurod  below,  scriiiUm.    Nearly  nil  of  tliem  flow  evidently  from  the 
knotm  phj^iologicnl  action  of  iho  drugi  others,  howorer,  although' 
t!»)l!illitibcd  by  clinical  exportonoe,  und  undeniiible,  are  not  eo  plain  ia 
their  pbilo!^opliy. 

1.  To  relieve  pain.  As  an  analgesic,  opium  in  withoat  a  rival  iu  tbo 
oiatoria  modicft,  except  it  be  the  aiiieslhotics.  It  ie  used  to  altay  pain 
arising  from  any  vaii»o  wbniuvur,  except  acutu  inflaininntion  of  ibe 
brain,  and  is  preferred  to  tho  iinu-'slhcLifS  whenever  the  pain  bjw  any 
pcrmanoney.  In  painful  sjiasm  it  ia  CHpocially  iiMrul,  as  it  sccuis  very 
frequently  to  quiet  tbo  motor  na  woll  as  the  sensory  didturtftneo. 

2.  To  produce  sleep.  SleoploH»<nesH  occurring  in  acuto  diuease,  and 
Dot  dependent  upon  cerebral  iuflamnintion,  may  very  ft*equently  he  ro- 
liorod  by  opium.  White  it  iB  oflon  nocussary  to  usu  the  drug  Ircvly  iu 
Ruch  dtTcctions  oa  delirium  tremens,  care  should  be  exercised  not  to  over* 
wlK'lm  tlie'nurvO'i.^ontre)!  by  vnurmotis  doacR.  In  habitual  «looplo88i)OU > 
grt-al  caution  niiiftt  bo  used  iu  the  cmpluymont  of  opium,  not  so  muchi 
on  account  of  tbu  di»Curbarice  of  di^i^tioa  which  it  is  liable  to  CAUSO, 
M  for  foar  of  producing  tbo  "  opium  habit."  Chloral  is  perhaps  a  more 
gonernlly  applicable  h^'pmitic  than  opium.  Bo  lhi»,  however,  as  it  maj', 
1  have  found  tho  oonibiiiation  of  morphine  and  chloral  ninjjuluHy  ot 
cient.  In  low  fovcrs,  ndj-namic  delirium  often  cocxiata  with  elcople 
noRs,  and  is  thfn  bwt  m.ct  by  opium. 

3.  To  allay  irritation.  In  varioiu  forms  of  nervoiiH  erethism,  opium 
is  moat  vahiabb;  but  when  (he  otTtsciion  is  at  all  olironio,  tho  dan^'ers 
of  tho  opium  liftbll  eliould  uot  bo  lost  Bight  of.  On  tho  other  hand,  In 
acute  ca.so8,  as  iu  the  excitement  which  so  IVequenily  attend.'i  kcemoptt/sis, 
the  dnig  should  be  used  fVoely.  in  many  cases  of  diseafto,  opium  ia 
(terviocable  by  BUslainiiig  tlio  system  against  an  irritntion  for  tbo  timo 
being  iiTumodiable,  by  blunting  the  BonoibiUties.     In  this  way  it  ia  uso- 


•  TIio  txttoH*  oT  runctlun  i«.  no  doubt,  «lwn<r*  ilvriSDilanl  upon  ar  iwnnccM  wkli  nvUl- 
IIm  muromooU  in  the  pifl.  Wilhuul  qunliuii,  nny  |iol(Dn  whicli  |>rni]uoc«  funotiooul  eicito- 
nrol  »ff»cu  tb»  nulrilvon  of  lh«  tinltol  pnil.  Uiit  thlt  iiUer»linn  of  nuitiilno  muii  rarely 
firaCTMl  fcr  ooougli  Ui  bo  twoBiii»bl*  kj  tU  iiili-rnwojio.  V«ioui  |>ftth»ln|;1.u  liBTa  ■tuilln) 
tbaeonJiltna  of  Il>!»  ifAa'i  «■"!  ••''  «">"  iie"»-ooDlf«  ftftcr  (wliaikiiiB  by  -lilleronl  t*zU 
.genu,  wid  »»!>">  boliBie  U»«l  t«o  iflot  llio  mo  uf  roitrpliiria.  Lrumido  of  pou«i„„,,  „4 
.i,<iil»r  .ub.ta[is»«,  Jlillnet  ehmRM  in  the  sunjllonto  nurra-culDt  irc  to  bo  mnUg  out.  mbUt 
"lie™  !>».'«  W«d  W  •*«••"  "■"*  ebwiKO*.  V'  t  twwiI  pkp««  an  tli«  mVjkI  oun.uli  W  V 
TMbUch  (  r.-rc»««'#  ArckU,  l9Si,  B<1.  e.  U?  .  and  Dr.  V.  Kwjwig  C  PiV(4o»V  Artiit,  ISU, 
M.  OIL  183). 


SOMyiFACIEA'TS. 


1C5 


ful  io  tho  advanced  gtfijB^a  of  smnll[fOx,  aod  in  rarious  surgical  uffoctioaK, 
in  which  it  alio  docs  gauii  by  ullayitig  pain.  In  vnriouii  local  irritAtiona 
opium  18  coiilinualty  employed,  ns  io  colic  causud  by  utidigoatud  food, 
aod  in  bronchitis  to  qutot  cough. 

Uy  iLtkyiii^;  irriUition  and  p»iu,  opium  affords  relief  in  moat  coftoa 
of  iiiflammaiioQ ;  but  in  certain  vitrioties  of  the  affection  it  soema  to  do 
mooh  mora  Ihnn  this,  exorting,  in  somo  way  at  present  difllcult  to  ox- 
plain,  a  Ufo-Havtng  itifluvnce.  In  perltoniris,  alter  duti  doplotioii,  or  in 
COMH  not  requiring  d4pt«(ion,  it  slioiild  always  bo  tixhibituil  ia  largo 
doMt  at  regular  intorvajfl,  ia  such  a  w.iy  aa  to  koop  tbo  patient  in  a 
slalo  of  decided  narcotimn. 

]q  MTcro  acute  vomiting,  opium  is  ono  of  the  roottt  rcllabtu  rcmodios. 
It  ia  best  need  in  the  f<jrm  of  mippo^itorios.  Althnugh,  by  checking 
secretion  and  pcrii^talsis,  opium  u<>uully  caiiaoA  constipation,  yot  wboQ 
obOrvction  of  the  bottsel*  ia  producod  by  Rpnitm  due  to  an  irritation  or 
tnflnmmftlion,  by  rt^tiuving  tbo  Utter  tho  drug  vill  douietlmos  act  on  a 
moat  ofHciont  luxativa. 

4.  Ta  chfck  fj:cissipe aeerttion.  Vor  this  pm-poM  opium  \»  vory  largely 
employed  in  diarrhisaa,  and  Is  very  offioiunt  oitbur  uIodo  or  in  combi- 
nation vrith  vai-iouti  remedioo.  In  cutiritis  and  in  Jj/senTtr^,  although 
no  Imh  fVequuntly  UHod  than  in  diurrlicca,  it  ia  of  bcrrico  rather  as  an 
antiphlogistic  and  nnal^^ic  than  by  checking  sooretioa.  In  diabettt 
insipidus,  iho  combination  of  it  and  galtio  acid  baa  been  much  uned, 
and  is  often  cffccliTo. 

in  Inic  Miccharino  tiiabelcs,  opium  is  of  wry  great  valuO  in  many 
oaaea,  oflcn  ameliorating  the  fiymptuma,  and,  in  conjunction  with  i-e. 
atrlcted  diet,  sornetimee  even  efTecting  a  cure.  Of  courw),  however, 
like  all  other  known  romedioH  in  this  disease,  it  most  fVcquonlly  acts 
aimply  as  a  palliative.  According  to  Dr.  Favoy  (J/«d.  Times  and  Gas., 
Jnoe,  1869),  ll  affoctit  the  qunnlity  of  tho  uriuo  before  dimiuishitig  (ho 
■agar  in  it. 

Id  aeroro  mercHrial  pigaliam,  opium  oHen  seema  to  check  tlie  dia- 
ebai^,  but  certainly  ia  not  nearly  eo  powerAil  in  tliia  r«gard  aa  ia 
Mladoiina  or  atropine. 

ft.  To  support  thetgstem.  Opium  appntn  in  low  rovcm,  and  in  vari- 
OBS  protractod  adynamic  illnesses,  to  afford  actual  eupporc  to  the  sj'stem 
in  aome  way  not  as  yet  made  uiit.  Thi^t  ia  OHpecially  the  coso  when, 
from  any  roai^on,  fiulliciont  food  to  keep  up  life  c:Lnriot  b«  taken  or 
retained.  Opium  i»  a  valuable  remedy  for  tho  purpo^  of  protracting 
and  roodoring  more  comfortable  life  in  tho  a^;cd.  When  tho  bodily 
pAwora  ore  failing,  and  vanoit-4  Hinotional  disunion  are  fVom  time  to 
tinao  occurring,  it  Ih  often  ptwuiblu  to  chock,  by  the  une  of  opium,  attaeka 
whieb,  if  allowed  to  obtain  bendwar,  would  cxtioguiah  tlie  flickering 
life.  Further  in  mnnr  ca.-'e!'  i.f  feeble  Very  old  and  Buffering  people 
ilie  hubitual  uao  of  opium  under  carcAil  rentriction  by  the  pbyHiciun  ia 
not  only  juai'ti&ble,  but  noeesHary  if  life  ia  to  bo  maintoinod  na  long  ad 
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posaible.     In  such  pci-sons  the  dnugcr  of  ibrming  an  opium  baltit  which 
obuU  du  injury  is  ii  minimum. 

(>.  As  a  sitdor-Jic.  Dr.  A.  LoomJs  (X  Y.  Med,  Hicord,  1873)  praises 
Tory  highly  tlio  iwo  t>r  hypodermic  injoctious  of  nioqihUio  in  eunUe 
mamia.  llo  states  that  the  drug  muitt  be  jriven  in  Bufficiont  quantity 
lO  cotili'ol  ttiu  cuurulsioDM,  vrhich  it  ^oua  moat  liuppily,  at  llio  oame 
time  producing  profuse  diurv>«is.  Dr.  Morrison  Fisct  (jV.  Y.  Med. 
Rfcori,  July,  1874}  nnd  Dr.  l>aiQ  {American  Med.  Journ.,  July,  1874) 
confirm  Uns.  In  iiimio  ini^taiicL-s  Uio  rcinudy  buo  ncomeil  tuact  vvry 
Iiapplly,  but  ill  QUO  or  two  cases  at  the  Pljiiaduljihta  Iloepital  its  exhi- 
bition wafl  shortly  followod  by  death,  nnd  1  tbiiiU  ibo  practice  ia  a 
dangerous  one.  My  own  belief  is  that  wbencvcr  ibo  kidneys  are  eori- 
ou^ly  di»>aeed  tlio  physiciuu  should  bo  vxcuL-diiigly  enrct'ul  in  the  admin- 
istjalion  of  opiul^e,  because  tho  chief  channel  Uirougli  which  LbcM  ora 
«liminatod  \a  ehoked  up.  In  the  form  of  Dover's  powder,  opium  is  vary 
largely  u«cd  wbun  it  is  dosirud  to  produce  t<wL>uLitig,]i»  iu  thu  early  stages 
of  a  "general  e<jld,"  or  in  other  forms  of  mii.\cular  rhmmatiim.  With  ltd 
UBC  should  fruncrally  bo  ooiijotnutl  cFUch  uu^Ofiurua  as  "ttoukiug  the  feet," 
covoring  warm  in  bod,  and  the  troo  drinking  of  hot  lemonado  or  hot 
tca-t 

ToxicoLoor. — Suflicicnt  has  alru&dy  bei>n  said  concvrniug  ibc  course 
and  aymploms  of  poiiioiiiog  by  opium  in  ordinary  casea.*  Sometiinca 
in  odulta  trisnmo  and  otlier  conruUive  mnnifentuLiona  are  added  to,  or 
in  a  measure  replace,  Ibu  U8U»1  plicnomeiia,  and  in  children  the  drug 
appears  at  timct»  to  ovorpowur  the  nerv'c-ccntroii  at  once,  so  that  tlio 
Dvcoad  stAgo  19  Tcry  niuoh  8horten«d  or  aborted,  and  symptoma  of  coU 
l^ies,  with  unranMiiouanoM,  ore  developed  vor^'  rnpidly.  Tlio  po»itivo 
dia^DOsis  of  opium- poisoning  fi*om  the  symptoniH  alone  ia  oflen  impos* 
■iblo.t  In  some  cases  of  congvetlon  of  tho  brain,  or  of  a[K)plvxy,  or 
of  uncmia,  the  phcnomona  are  identioal  with  thooo  sometimes  soon  in 
opium-poi«oaing.  I  have  thought  that  inequality  of  the  pupils  i«  proof 
thai  a  coBO  is  not  one  of  narcotimn ;  but  Professor  Taylur  baa  recorded 
an  instance  of  opiumpoisonios  in  which  it  occum>d  (^Medtcat  Jurispra- 
denee,  7lh  Am.  cd.,  1873,  p.  205). 

The  indications  iu  tho  trentmont  of  poisoning  by  opium  ore:  first, 
to  evacuate  tho  Htomach ;  second,  to  maintain  rottpirniion ;  third,  to 
k««p  up  the  circulation  when  lalling.  Tb«  tint  indication  may  bo  met 
in  two  different  ways:  by  an  emetic,  and  by  the  stomach-pain p  or  tubo 
uaod  at  a  siphon.  There  it  often  in  uareoiic  poisoning  great  diflii-ully 
in  getting  an  emetic  to  act,  owing  to  th«  oblunding  of  tho  Benwbility 
of  the  norvoua  Hyatem  by  tho  drug.  For  IhiM  and  olbui  reaoonB,  so 
palpable  as  not  to  need  moationing,  a  prompt  Btimulani  emoiic  should 


^  J_«.,  Jtmfm.  OM..  ISir. 
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bo  umd.  .\ntimot13',  on  ac-coiitit  of  iut  ilcproasing  influcnuo,  should  al- 
ways be  avoitlcJ.  Mustard  fiovr  is  almoal  always  to  bo  hod  nt  odc«, 
ftnd  is  V017  ufficiunt.  A  h«i[>uil  lubloapoonru]  ttttirod  up  in  n  tuniblor> 
ftll  of  trnrm  wiiter  nhoutd  bo  exbibit(*il  b.s  noon  an  poRciblt^,  and,  if  it 
fiub  to  ucl  iu  fittuvii  minutiM,  »huul<I  bo  rvpcatcJ;  Ihuu  %  powder  of 
tbirty  frmina  «acb  of  sulpbuto  of  zioc  and  ipeca«uattba  may  be  gir«a, 
to  bo  repeatod  once  or  tnrico,  nt  intorvalit  of  ftftocn  or  twoniy  miniit«fl. 
Imt^  drauj^htH  of  warm  water  Hhould  lie  iidmiiiisterud  iti  tliii  iDtur^ 
and  ftl80  between  the  acts  of  roiiiilin^,  ao  aa  liioraii^ttly  to  wnnb 
Out  tho  Blomnch.  The  8toma<:b-pump*  is  nf  no  valuo  wboo  tho  aoliU 
drufr  bua  liocn  iiigeatcd,  but,  if  iil  hiiuil,  ia  pri>rcnible  to  emetics  when  a 
fluid  prvpiiration  baa  bu«u  tnkvn,  bucuuBO  of  ibu  promptn«8s  of  ita 
rusiilLA. 

To  Duiintitin  respiration  li)  th«  ultimate  object  of  all  the  measures 
whioh  are  commonly  iindortaken  for  tho  purpose  of  aroiininff  IhoByslem 
ill  opium- poisoning.  Uurou^ciouflueiw  in  iUtvlf  is  of  tio  mumont,  but  ns 
it  doopens  tbo  sensibility  of  tbo  roitpiratory  centres  grows  len^  and  con> 
Beqaently  the  involuiiliiry  broutbin<;  in  lu»d  nipidly  or  lvt>«  purfoctly  per- 
Ibrmoil.  More  tban  thisj,  when  at  all  awakt*,  u  patient  (jufl'oriiig  from 
opium-poisoning  ran  Iw  mtulo  to  supplement  the  almost  siispendod  auUv 
DUUo  bruAlliing  by  voluntary  rcspinitiun;  and  over)' ufTort  to  induce  him 
todotltifl  should  be  used.  Jt  is  oilea  eurpneing  how  an  apparentiy  un- 
coiwcious  mnn  can  bo  made  to  bnwtbe  by  n  command  sliouted  in  his  ear. 
To  keep  a  patient  awake,  valking,  dagullations  with  small,  fine  twiga, 
■haking,  ehonling,  and  various  other  methods  which  may  suggest  tbem- 
•etroa,  ebould  bo  practiHud.  Care  sbould  alw&yit  bo  oxorcisfid  not  to 
eaxTj  tli«ae  useful  meusuns  uimeeeaaorily  Ikr,  and  perhaps  add  physi- 
cal exhaustion  to  the  nnliiral  prostration  of  the  third  Blago.  I  desiry 
also  to  call  Giiptyrial  atlenti  >n  to  strong  farailit;  (rurrcnls  ns  a  means  of 
causing  pain,  and  thereforo  of  rousing  the  patient,  without  leaving  the 
broisos  and  sorunuHs  which  often  result  tram  the  seToro  flagolbitions 
practised. 

fHie  cold  douche  afTurds  an  excellent  method  of  rousing  the  patient 
and  at  the  same  time  of  especially  stimulutini;  respiration.  The  sim- 
ptc«t  method  of  appltcjition  is  to  support  the  bead  and  shouldom  of  a 
patient  stripped  to  the  waist  over  a  uommon  woah-tub,  and  tod:isb  the 
water  over  the  chest  and  head.  The  ofTect  is  much  greater  if  iro^old 
frat*r  and  water  a  little  hotter  than  the  band  will  bear  (US*  F.)  be 
used  in  quiek  succosHion.  In  the  way  of  drugs,  there  are  only  throe 
•obslancos  worthy  of  mention.  Vvry  strong  iiiAisions  of  oofl'ee  or  of 
green  tea  hare  been  long  used  In  opiuni-poisoning,  and  reeenl  «<.'iutiliGc 


*  TIm  tip^ii  ahHM'A-^Haip  tna^  Im  •xlMiip«i'H«(l  hy  wijr  nn*.     It  Mnilrt    limplj  of  tn 
Mmt  Ub*  thi«*  aod  ■  half  t«  Timt  and  ■  \tiX  fWI  Id  Itnstb,  vf  prapn  mIU'c*,  ithieh 
I  InU  Um  Ittmueb.    T>M  ciWrnal  hikI  b«lnc  vlerMnt,  FBl«r  I*  |iourt>l  Inli  H  aulU 
I  MoMb  l>  hill ;  then,  wlibaat  tb«  lBb«  belnc  •tloxd  U  trnptj  llMlf,  Um  exlamit  and  *t 
drvfiMd,  «b«ti,  «t  Mvne,  tbe  flov  of  wmUr  I*  rvrerMd. 
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BtuJic'H  (Bril.  Med.Journ.,  1871,  ii.  113:^,  69fl)  have  shown  that  in  animaln 
dos&s  of  iiiorpLiiie  othorwine  lulliul  iiiuy  hv  huccomi fully  cumijHtud  by 
tboiuo  or  cufTbino;  atropine,  as  a  reap!  ratoryfitiinulant,  in  of  the  gi-eatest 
value  iu  opJuii)-]>oii<<>iiiii);  wlicu  tlivro  U  wuWul  fuilurc  of  rMpJi-ation 
(for  di^L-UBfiuu  uf  ha  uttu,  guq  thu  lu'lick  un  ALropiati) ;  and  alcohol  i»  to 
be  employed  in  iIih  diagf*  of  depre»^8ioIl  lo  niDttam  llie  arterial  system.* 
1  liavc  fuuud,  io  the  luLionitory,  oiryfliniiio  (o  aut  very  powerfully  tm  a 
roapiraCi^ry  etuiiulnnt  in  iiarcotiiscd  animals,  and  Dr.  Clai-a  Durcuni 
(University  Me  J.  Miuj.,  187*))  ivports  a  cam  in  vvliitli  life  wajt  apjtarontly 
Mived  by  use  of  tlia  alkaloid.  It  iH  oMiL-atial  that  the  »lkaluid  bu  given 
in  very  large  dose.  In  bad  vuse«  of  Ojttuni-poisnniiig  tlie  use  of  arti> 
flvinl  r«»pinttion  tliouM  not  be  fio  long  postponed,  la  «otuc  ca««8  lb4 
Sylvester  method  may  BUffico,  lint,  as  was  lii-si  nhown  by  Dr.  Geo.  E. 
Pell  (yew  York  Med.  State  Assoc,  18S3-S9),  foix-ed  i-espinitioa  (seo  page 
152)  fihuuld  be  resorted  to  whenever  respiration  iiuLs.  Dr.  Fell  has 
reported  rooorcry  obtained  Id  tins  'Kay  after  the  ihf^tion  of  tvreniy 
graius  of  niurphiuo.  So  long  an  any  luuvuiuont.  of  the  heart  coutiQilos, 
the  forced  respiration  shouCil  be  steadily  maintained.  In  some  cases 
tho  ]uD;;a  bouoiuo  filled  up  u'tlli  broiK-biul  tuiirus.  Utider  sueb  cirvuin- 
stances  good  maybe  achieved  by  placing  the  pjilicnt  iti  an  inverted 
position  (Snf.  Med.  Jourii.,  I8TI,  vol.  ii.).  It  in  often  eK.Hential  to  keep 
up  tlio  lemporature  of  thu  body  by  artificial  monna.  Dra.  Lauder 
BruntoQ  ami  Ca.^li  have  t'Miud  that  the  fnll  of  temperature  in  the 
poisoned  mnmmnl  is  not  pri>vent«d  by  plnc-in;;  the  animal  iu  «  tem- 
perature a  little  below  (hat  of  the  body  ;  and  the  ortliuar}'  melboda 
us«m1  in  llie  ^ick  room  to  hunt  the  cooling  huninn  body  are  of  very  tittle 
tforvice.  The  hot  lath  or  ii  water  bed,  tivo-tbii'do  filled  with  water  of 
the  teniperaturo  of  150%  may  bu  winployod, 

Opiuin-]i<»i»oning  iwunlly  Ims  no  seijiielfD ;  but  n  paso  in  whieb  am**t' 
nw'a  was  produced  i»  j-oporled  in  Schmi'tt's  Jahrbuchcr,  lid.  clvii.  p.  74, 
and  glycosuria  ia  said  to  have  followed  the  poisoning  (Xa  /ranee  Med., 
1883,  ii.). 

In  regard  to  the  amount  of  opium  whieh  will  cause  deatlt,  the 
cmallMt  filial  dose  on  record  ie  one-«ixlli  of  a  gi-ain  of  morpbiuo  in 
the  oduH  (Dr.  UuBkirk,  Wiishiiajton  Post,  Jan.  :i«,  18V8).t  According 
to  Dr.  A.  Calkins  {Quart.  Jmtrn.  V^yrlwloij.  Mud-.  1808,  ii.  739),  four 
grain»t  "f  trude  opium  placed  iu  the  car  hiive  cnoKod  dvnth  ;  also  four 
gniiua  by  the  moulh  in  more  thiin  ono  cneo.     Aecyrdiug  Iu  the  autbor- 


•  Varloai  ingt  h«r»  be«n  lUtnl  lu  Iw  ■BtNsi'nMla  lo  opium  aiid  <«.»  of  rrcovtrr  r»- 
l^rUd  :  ViiUTBim  Vimmr,  CimmhoI/  Laueti  nud  Cli«ir,  ISTO,  iii.  tbi;  Si.  Zauit  J/«A  un^ 

Sll-S.  Jt>»rH.,  18"».  «IE»».  001  I    AWUHFB.  Stu   Y'lX-k  Mtlt.   flrenr,!,  IgSfl,  rHj, 

t  A  DBnibpT  of  «MH  arc  mw  .,T>  Mv-opd  in  whlob  dMib  U.,  born  pru>lu««<l  In  tht  Mdnlt  b* 
Ibe  hyi.od«ruilo  «"  "f  tnjia  un»-.i»ih  lo  on^-t.lf  grnln  of  nw.ri.hbo.  Ci>nna!t  3J«f.-«,>, 
Triini..  rul.  l-i  Chtt-s->  if">-  *t«"i"*',  Mbj,  UTSi  V-«'(.  J<n,n.  J'.^.lio^.j,  jj.j'^  ig^j* 
ii.  73  B. 

•  Jmkea  from  J^nrnal lU  Ckialt,  18.11.     AuurMl.t  Ihwo  U  miiitoV,  [»  ibtecM.. 
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ily  ju8t  quoted,  out  of  twonty-nino  raporrod  cases  In  whloli  a  fluid- 
ounce  of  lawlanun)  was  tal:oi>,  nioa  diinl.  Tlio  maximutn  doKcs  from 
which  recovery  has  occurroJ  without  eniu^is  iiro  fifty.fivf  graiiii  of  tho 
•tulitl  opium  nnil  bi\  oiiiicos  of  laudanum.  In  li  buhe  a  day  oli],  one 
(aiaim  of  laudiinum  (E.  Smith,  Lancff,  lS5J)i  i^n')  >n  ono  aged  Din« 
monthN,  a  few  >lro]M>  of  parogorii.'  (Wood,  Btwf.  Med.  Sur^.  .Journ.,  1898), 
have  provoJ  fatal.  Dvuth  of  an  iidiih  loiiiulc  hiis  buvn  atlrihutod,  with 
d«abtAJ  accuracy,  to  thirty  ^niiiie  of  l>a%'vr'H  powder,  g^ivcn  in  dividotl 
doses  (Chicago  Mei.  Jottrit.  and  Kxam.,  July,  1S82),  and  Blill  more 
bypocb«tical)y  to  a  quarter  of  &  grain  oT  morpblno  (Brnton  Mfi.  Surff 
Jomm.,  Jan.  3,  1885).  liccovery  i»  aiwcrtcd  to  huve  occurred  alter  tbo 
iogfiatioQ  of  oigl  Ioaii  graitm  of  murphinu  without  vomiliug  (I>r.  Wm. 
C.  Chaffuf,  MiJ.  Surg.  Jtep..  18^2,  xlvii.  GOT). 

For  I'lill  duluils  as  to  the  rwtitltii  of  ihu  babiiunl  una  of  opium  or  ltd 
alkaloid,  the  reader  iti  rofurnsd  to  tho  treaiiiio  of  Dr.  Albreuht  Erlen- 
mayor  {Oie  Morpkiumsucht).  No  ciiiilidL-iifo  cnn  b«  plntx-d  in  tho  slat(^ 
in«nls  of  the  opium-eator,  and  it  ia  csdcntial  for  cure  that  eucli  poraon 
bo  in  a  hoi^pilal  or  bo  conlliiud  lo  an  apnrlmunt  under  thu  caro  of  an 
abnolutely  reliulle  nume,  8o  that  the  ordere  of  the  phyKician  can  be 
strictly  cnlVirced.  The  baciis  of  tho  treatment  must  consist  in  the 
withdrawal  of  tho  narcotic,  and  tber«  are  tbreo  distinct  waya  in  which 
this  can  he  elTooIod.  Kirat,  tho  opium  mny  bo  suddenly  taken  away; 
Bocoudly,  tl  may  be  taken  away  rapidly,  but  not  sudiieuly ;  thirdly,  it 
may  l>e  withdrawn  vary  gradiidlly.  The  first  of  these  mothwU  ia  un- 
doubtedly ID  most  cased  cfficiuut,  but  U  oitcn  ftttODdcd  with  grave 
danger  of  co)ta|Hie,  and  baa  no  dUtinct  advantages  over  the  plan  uf 
rapid  withdrawal.  Tho  time  required  for  the  very  gradual  withdrawal 
of  tbo  remedy  is  too  great  for  pructtcal  purposes,  and  the  HufTcringH  of 
the  patient  are  too  loiif;  drawn  out.  Uulem  the  daily  dose  liaa  been 
«XLraordinary  or  the  patient  is  in  a  verj-  feeble  condition,  it  is  entirely 
wbA  to  witlidraw  the  narcotic  entirely  in  Oom  aeven  to  twelve  days. 
Ao  oxoollont  plun  is  to  direct  thai  a  solution  of  mori>hine  or  opium  be 
l»ropared,  and  whenever  a  doeo  U  taken  out  an  equivalenl  amount  of 
wst«r  be  added.  The  chief  symptoms  that  follow  tho  rapid  withdrawal 
ar«  exoemitfe  malaise,  insomnia,  complole  losn  of  appetite,  romiling, 
dtarrbcM,  and  groat  foehluuoss.  I  have  uever  yet  eevu  a  case  iii  which 
tb«M  s^inptOQU  wore  eo  uncontrollable  as  really  to  cause  alarm  for  the 
iafety  of  the  patient.  Much  mny  be  done  by  proper  feeding.  Tho  food 
■faould  consist  of  highly  nutritious,  stimulating,  and  easily -digostAd 
articJoa,  and  in  severe  cases  should  bo  liquid,  aucfa  ns  milk,  rich  aoups, 
•Ic  When  the  circulation  fails,  alcohol  may  be  u-^cd,  and  much  relief 
may  bo  afforded  by  massage,  and  otXeii  by  tumplo  rubbing  of  the]>atient. 
General  electrical  stimulation  and  faradization  of  tho  muscles  is  often 
naenU,  not  only  by  ita  effiM;t  upon  the  circulation,  but  aim)  by  distracting 
tli6  Attention  of  the  patient  fVoin  bis  sufTerings.  Tho  use  of  tbo  alkaloid 
cocaine  as  a  stininlant  boa  been  rceommen'led.     I  have  soon  apparently 
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very  g'KHl  rosiilu  IVoiii  tliu  fruu  iiitonisl  A'JiniiiistratiOD  of  the  fluid 
tract  of  coca,  but  I  do  not  think  that  tho  iiso  of  hypodermic  iiij 
lions  of  ooL^ninu  is  jii:<liliublc,  aa  thu  danger  of  sotting  up  tho  cocaino 
hnhit  iH  too  <fi"oat.  If  ga^tro-inte^tirnl  irrilalion  oxist«,  hiitniutb  may 
bo  wlminutorod  fVoi>ly.  Tho  dinrrlKBa  is  usually  cuntroUable  by  mild 
osti-iiigeDta,  oapocially  if  combined  with  sulpburio  acid.  If  tho  bodily 
toinporaturo  fhllbat  all,  it  niiint  liu  inaintainod  I>y«xtt!rnnl  warmth.  Tho 
tiromido  of  poi:i«itiuiii,  valcnimtito  of  amuioaium,  iloiTinari'!!  anodyoo, 
and  other  Hiuilar  feublo  norve-aedativeei  may  he  employud  »ud  giro 
«om<3  comfort.  Moral  support  nnd  siijuulaiiou  are  e»»CDtisI,  and  any 
dovii-o  vrhtch  aidd  in  ]>assing  tho  timo  of  HufToring  is  moat  bonoficiul. 

Aduinistoatiov. — Whon  it  is  dcHired  to  ])roduco  very  decided 
DarooliHiu  by  ibu  iiso  of  ropoatod  doeoe  of  opiuiu,  tho  drug  should 
atteajfs  be  given  in  liquid  /orm,  ninco  opium  pilLs  somctimos  bocoino 
very  hard  and  undcr^  solution  to  slowly  that  Iboy  may  ncoutnulato 
in  i.ho  altmctilary  canul.  On  tho  other  hand,  in  diarrhcefm,  or  in  »iok- 
nora  of  the  fttomach,  old  opium  pillx  are  thought  by  somo  to  aut  bottor 
than  do  more  soluble  fonnm  of  thi^  dm-;. 

Uany  purdoud  caiuiot  uku  opium  on  account  of  tbtt  very  ^reiit 
secondary  nausea  and  dcprenMiun  which  it  producm.  It  baa  been  sup- 
poMd  that  tbow  diaagrwable  Bft«r-«irocb«  nrv  duo  to  iho  nnrcotine  in 
oi^um ;  but  tliis  can  hardly  boi,  sooiog  tlutt  they  oHon  follow  tho  uao  of 
tho  puro  alkaloid,  uorjibiuo.  Tfad  dcodori»>d  tinctur*;  of  opium  agr«oa 
«Hi)l  KOine  tndividuaU  better  than  any  other  preparation  of  tho  drug, 
and,  nit  first  puintod  out  by  Dr.  Da  Costa,  by  giving  a  drachm  of  iho 
brvmidc  of  potaAnium  with  twenty-flvo  dropd  of  it,  tho  aflcr-offocts  of 
the  iui>r<;^>tio  aro  otlon  «i\Urvly  avoided.  In  many  neuralgic  woraoQ  tho 
knou-ledgo  of  thi«  hu>l  is  an  inoKtimablo  boon ;  in  others  Iho  unpleasant 
eyniptonu  aro  not  averted  by  tho  bmrnide. 

i^itdten  alvajra  bttr  opium  vor}-  badly,  and  to  tbem  only  (he 
woakvr  li^intd  proparations  ahoulil  b«  girea.  Dover's  powder  should 
«p«e)ally  l>e  avoidtMl.  It  la  prxkbaMo  that  in  its  manufacturo  on  tho 
larite  m-«le  tho  tngrttlivnta  aro  MtuiclimM  not  thoroughly  mixtnl:  at 
Wot  1  have  WW  «mm  in  which  th*  ^paploau  «aupcd  by  it  woro  aoom- 
ingl)-  M  oat  of  proportiitti  to  the  dwe  as  to  wg^Mt  that  more  than  the 
ottrinal  Mttounl  **(  opium  vnt«  j^iwenu 

la  «nrf»  MiN'r>f*y  fhita  tMy  caii»^  in  Jmfxtery.  in  ttrati^urt/  and 
olh*r  trritalitms  of  ih*  uKitonrti^tal  ««rKAn^  grv*t  adranla^e  is  often 
10  b«  pained  (Vxmu  the  uh  of  oj^ont  by  the  rv<ctam.  Suppositorios 
M«le  a«i(  of  ih,'  vxtmol  ^sr  m  U*  1\  %vr  wwtata of  laiwIaMam  (git.  six 
Itt  tl\  tVMy  ^  U"'"')  i»  **><'*<'  ''''^^  'The  latlM-  sIkmiU  be  mado  by  add- 
takH  the  n«rw«ti.i  10  a  tabUw|Muil>)l  of  iitarv'h-w«t«c', 

I^M  tloMof  opium  for  an  H<btll  t*  (K^tu  i^m  to  t««  grains;  for  a 
cMU  «  ywMT  eb*.  oiw  t*iMilv  \U\viU  %vi'  «  ^^aia.  Tlw  TA  Pharmaoo- 
|Kn«  dirv'*^*  ib*«  "V'""*  '"  '"  »  '  ^  cM»iit»ott  dMoM  contain 

nva  kM  (Kau  niwe  y**  .h..i  -i  mo^ ■  ■"■I  *U(  4ant<i timUn<d  opium 
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(0/nVP«/w»,  UA),  outof  whioli  Iho  pivpnralions  ai-e  mad*,  abould  con- 
tain (ntm  tvrelru  to  Mxtcen  per  cent,  of  the  nlknlui<J. 

The  solid  ufficiiial  inv|»ani)ioii8  of  opium  arv— the  itmareotized 
opium  (Opium  A'Nftroifuiifuin,  U.S),  0]>iuRi  dvprivi^U  liy  ibc  nction  of 
etli«r  ol  its  nuruotiiie,  do»e,  one  to  two  grains;  piU$  o/  opium  (^PtlultD 
Opt',  U.S.),  coiitniniiig  on*  gmin  oacb  ;  watery  extract  (Krtrnctum  Opii, 
V.S  ),  twicu  the  »t.n'ny:tli  of  opium  ;  Dorer's  powder  {Putvis  Ip«cacuanht£ 
ft  Opii,  U.S.),  one  (ciikiu  of  oiiium,  uoo  gmin  of  ipecac uanliic,  eight 
grainu  of  sugar  of  milk. 

Piirfjjorie  {Tiitetura  Opii  Camphorata,  U.S.)  Iins  iu  every  fluldounco 
two  graiti.i  of  opium,  bcHidvH  liutizoic  acid,  oil  of  nam:,  and  camphor, 
And,  in  oonsoqucncd  of  tlie  last  in^rodiunl,  ia  mora  constipating  tiu>D 
tb«  other  prcparatioBK  of  opiUD],  und  hcnco  i«  proferrod  in  diurrbcea- 
uitxturoa.  It  In  also  much  i]»cd  in  oough-mixturwi.  Dose,  C^i  to  fji. 
Tbo  othor  liquid  pru[mrutiuDii  nil  note  rupnwcnt  tva  pur  cent.  oC  pow- 
cUred  opium  by  ve)^ht>  and  may  bo  given  in  doai»  of  ten  to  fiiloen 
miniouf.  The  Jfidoriztd  tincture  ^Tirtetura  Opii  Deodorata,  U.S.)  con- 
tains no  onieulina,  and  none  of  the  odoruuH  pnncipla  of  opium.  It 
therefore  la  low  apt  to  cauae  uHii»cn  than  ai-u  the  uiber  pruparatioon. 
Ita  drop  almoflt  oi^uaU  tUo  minim  in  size.  Tho  other  proparationa  are — 
Tineiura  OpH,  VS.,  or  Ltiudiinun  (ono  bundrod  drops  to  the  tluidntcbm); 
Ttnctura  Opii  Aeefatit,  U,.S.,  or  AeOated  Tincture  (formerly  gr,  xlviii  to 
f3i) ;  Vinum.  Opii,  VJS^  or  Sifdetifiam's  Laud^invm  (formerly  3i  to  f  Ji); 
Acctum  Opii,  V.S^  or  Blac/i  Drop  (formerly  gr,  Ixxv  to  f  3i). 

MORFHINA.*    UA 

Tfaia  allnlold  occurs  in  minnto,  colorloM,  Hhininf;  c-iystalii,  according 
to  Guy  tnetling  al  330^  V.  and  subliming  at  310^  F. ;  iiuutublu  iu  c-old 
and  Dearly  so  in  boilin<;  water;  only  slightly  soluble  in  cold  alcohol 
and  othor;  freely  soluble  in  boiling  alcohol  and  in  the  fiscd  and  vola- 
tile oih. 

The  fullowing  aro  some  of  the  most  atMisitivu  and  <:tinra<.-I«riHtic 
testa.  In  a  solution  of  the  alkaloid  in  concentrated  Hulphiiric  aciti, 
which  hna  been  allowed  to  stand  feotn  ten  to  twelve  hour»,  or  lu»  been 
bcttted  fur  half  an  hour  to  100'  C.  or  momentarily  to  lliU'  C.  and 
allowed  to  cDol,  the  fnint>reddish  violet  changes  at  the  point  of  con- 
tact to  a  duep-bluo  riolot  upon  the  addition  of  dilate  nitric  acid  or  of 
A  cry^lai  of  Mitpotro.  Morphine  with  concentmtcd  eulphunc  acid 
mahoa  a  colortoM  eolation,  wbicb  on  strong  heating  biicouiuti  red^  riulot, 
dirty  green.  With  concentrated  nitric  acid  it  makeo  a  red  color,  ami 
finafly  n  ycllowiiili  solution.  With  tbo  ncutnd  chloride  of  iron  mor- 
|thtii«  strikes  a  blue  color,  \  erceptible  only  when  the  teat  contains  one 
part  of  the  alkaloid  in  lia  hundred.    I>cm  cbamctorisUo,  bat  much 


•  For  ft  t«r7  inlerMlinx  {Mpor  B|*Mt  Ibo  dHivmliTM  at  aorpihina  tpj  their  pli^riotnstMl 
tgrnn*.  hj  Dn.  D.  D.  Doll  mA  iUlpb  Etookvu,  Mt  frwmd.  Iti^l  Soe.,  Ediai,  I BM. 
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more  eonsilivo,  is  Lho  iodino  toitL,  with  wbic-b,  according  to  Uuscm&nn, 
oiio-lfn-ihouftanJlh  pari  of  tnurpbine  can  be  reeogoizoJ.  Iodic  acid, 
ill  llio  foi-m  uf  n  iiijxturo  of  liuIhIv  of  |iotn«i8)iini  iimi  eijipliiiric  acid,  in 
to  bo  nddcil  to  tlic  Minpci-ted  soliilinn.  Jf  niori)hino  bo  proeent,  iodiae 
^rill  bo  Hot  JVcu,  uiid  L-iiti  be  rL-co^iiiKud  by  thv  gturcb  tusU 

Tho  Aeetate  {^Marphima  AeeVis\  Sulphate  {MorphintF  Sufphas),  nnd 
{{tfdrffhloTitte  or  ^fllriafe  of  Morphine  (^Morphina:  Uf/drochloras)  aru 
nil  olliciiiiil.  The  lirxt  ih  u  while  powder)  the  last  two  occur  bdow> 
wbito  in  i'vulhury  crystals.  Tbuy  arc  nil  inilublc  iu  water,  and  are  of  ■ 
bittoi-  taeto. 

TacRAPCUTiCB. — The  aalts  of  morphino  (UiTur  in  thoir  tborapoiitie 
Tsluo  flnom  opium  chiefly  in  that  they  act  with  IcnM  pnwer  an  itudonAci 
ntid  in  cliccking  ^ctTuti-ir.  'n  the  bowols,  and  ortimiiqutntly  arc  Ws  con- 
etipstiag.  Tho  emiillncet)  of  thoir  do«o  and  thoir  perfect  eolubility  fit 
ibcm  for  hypodermic  una.  Ahnont  thf  only  purpoiw  for  which  thoy  are 
iiBud  id  this  way  ib  to  reli«v«  piiiii.  Tb«  udvantugeH  of  the  method  arc 
tb«  qiiickncHs  of  the  i-csiiitft  and  the  incrcafcd  power  of  reliuviii^  euflur- 
ing  which  tho  remedy  eooins  to  iicquiro.  \n  caucs  of  eovor*  pain,  bjTJO- 
dormicfl  ara  invuLunbl^' ;  but  it  must  be  borno  in  mind  tJiat  soTitotimw 
ibt-y  eitUBe  nioit  unplcaMant  Hymptoins.  I  have  Been  very  alarming 
rcsiiltH  fVom  the  itijtsclioti  of  o»o-ei\tb  of  a  ^r&m,  and  half  a  grain  has 
pmduoud  dciiLh.  In  fvnialcK,  unluaii  very  robuBt,  the  maximum  dose 
Bbnuld  Ko  oiio-cighth  of  a  ^rnin;  in  men,  o»«-8ixth  to  ono-qunrt<;T.  TIi« 
doHo  of  n  salt  of  morphine  oori-osponding  to  n  grain  of  opium  in  one- 
quarter  of  a  grain.  TIil-  dose  of  the  formerly  oiMcinal  eolution  {Liquor 
Morphino:  iiufphatin^  VS.  1870, — gr.  i  to  fji)  is  one  to  throo  drachmn. 
lt[<t(fendita  Solution  0/  Morphine  contains  dixtcon  grains  lo  the  fluid- 
ounce:  Lt  lit  not  officinal,  And  xbould  not  bu  kq)t  in  thv  apotbucaries' 
Bbop«.  Tho  Suppositnrirs  (Suppositoria  Morphines,  U.S.)  contain  oach 
half  a  grain  of  morphine. 

NARCEDJA. 

This  alkaloid,  which  ia  not  officinal,  was  diBcoTcrcd  by  rdlctior  id 
1S3:!.  "  It  cryetalliaoe  out  of  ils  watei-j-, alcoholic,  and  dilute  acid  »olu- 
tions  in  long,  white,  four-sidod,  rhoinhii!  prisma,  or  in  bunehod  masses  of 
fine  acicubir  crystals,  odorless,  and  of  a  lasto  nt  first  bitterish,  but  later 
B  yptic."  (IVllctiur,  Hesse,  Wintklcr — Ilu.wmtinn,  Die  Pfianzensfoffe.) 
According  to  Pollotior,  it  in  Holublu  in  3T5  parts  of  water  at  13''  C.  j 
Bcoording  lo  Hosno,  in  USb  parts  at  12«  C. ;  while  Dr.  S.  Weir  Mitchell 
found  that  a  upocimon  pri<piiivd  by  Mcit-lc  diswolved  in  1000  parta,  one 
prepared  by  Fowprs  A  Woigbtmnn  in  HIOO  parts,  ono  of  unknown 
European  manufavturo  in  2100  parte,  of  distilled  water  at  60°  T,  Ita 
saturated  oohilion  in  boiling  wal<3r  on  cooling  tiltn  with  crj'sl&ls  Coo- 
ccntnited  nitric  acid  dii*»olv<>»  narceino  with  n  yellow  color,  and  th« 
Bolution  00  being  heated  givea  ofT  reddish  fiimc!* ;  iodine  makes  with  it 
a  liluish-hlack  moaa,  which  forms  a  colorless  solution  in  boiting  water. 
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but  on  cooling  scparatos;  with  concent  rated  sulpliurio  acid  nni-coine 
etrilccH  a  brown  color,  ami  finally  makes  a  clear  yellow  solution  (Huho. 
ninnn}. 

PursiOLouiCAL  Actios. — Aooonlinft  to  Bnxt  (Rt'lz-kerfs  Arvhif,  1869, 
p.  I2fi),  throe  or  four  centigram nio»  (^  4-6  to  0.62  fp-.)  of  nnrcoipo,  when 
injovlod  into  u  iVog,  produce,  in  fVnm  ten  to  fifteen  minutes,  a  oomi' 
'•omatosc  condition,  in  which  the  batrachian  mokoa  no  rwistaneo  4tr 
offbrt  whon  laid  upon  hia  hack  or  in  othor  unnatnrHl  position.  Tl>* 
rcHpinition  und  eireulntion  nre  not  dUtiirbed.  The  frog  can  bti  arouited 
by  atrong  irritattun,  untl  when  awako  seemfl  perfectly  conoci  »U9.  In 
tbrM  to  aix  hours  h«  comes  out  of  his  lotlinrgio  condition  Apparently 
unafliBctad.  Albors  (  VircAoip'g  Arckiv,  vol.  x.^vi.)  found  that  one  grain 
produoos  in  ibu  fro^  ^eep,  ruHex  tmd  aponlancona  convulsions,  and, 
after  eorcnty-four  houra,  duath.  According  to  Ott,  tho  convulaiomi  are 
elitflfly  spinal,  tho  muscloa  aL*o  being  atfcctod.  Dr.  S.  Wctr  MitohuU 
(Amcr.  JoHTti.  Med.  Sci.,  Jan.  IS70)  found  nine  grains  of  tho  alkaloid  Ic 
havercry  litlleclTect  upon  pigeons,  cmisingonly  ahnormnl  qtiiotneas.  In 
Bftxt's  OKi>orimonts  tqion  rabbiU  and  guiiicu-piga,  fiflccn  cuutigrammcb 
(2.3  gr.)  had  no  perceptible  intluence ;  and  on  dogs  Dr.  S.  Kenti'h 
{Sekmidts  Jahrbueher,  Bd.  cxli.  p.  15).  and  aUo  Dr.  Ilarloy  {The  OUl 
Vt^atabU  Ifcurotics,  p.  143),  found  modorato  doncts  (2G  ctgr^  Korsuh) 
oquaUy  inert.  Id  «  mouno  (Uorloy)  ono-hulf  t;raiti  caused  tranquil 
sleep,  with,  after  n  time,  tremors,  from  which  the  animal  recovered,  to 
b*  tatcon  Aiidilonly,  Hoino  hours  later,  with  faial  convul.tion».  At  th« 
poat-mortum  tlio  tubulus  of  the  kidneys  were  found  eoniplotcly  choked 
lip  with  tho  alkaloid,  which  had  cr>'dtatli&ed  in  them  and  produced  a 
mechanical  diippn>sHion  of  urino,  to  which  dcnth  wah  probably  duo. 
.SchrorT  (quoted  by  Itabutcau),  FronmUller  {^Scfnnidt's  JahrbSeher,  Bd. 
«uUt  p.  15>,  Unrlcy,  Mitchell,  und  Da  Coeta  (^Pennsylvania  Hospital  He 
l^trta,  18€Ij),  have  found  nai-ccinc  to  act  very  ftwbly  upon  man.  ITarloy 
garo  one  grain  hj-podcrmically,  Di>  Coatjt  two  nod  ono-half  grains  by 
th«  mouth,  and  Mitchell  took  tvo  grains  himself,  with  tho  result  of 
only  causing  soma  headncho;  and  Fronm&lk'r  has  oxhibitud  as  much 
as  twenty  grains  with  equally  negative  rcKull!). 

TbflM  i&Testi^tiona  arc  in  close  concord,  and  seemingly  concluairo ; 
and  the  study  of  Dr.  Da  Coma  upon  man  was  very  fUU  and  exhnustivo. 
They  anj  opposed  by  a  number  of  seemingly  equ.illy  conclusive  mre«ti> 
^tious  niiiflc  by  various  PrujtcU  and  Civrman  obscri'crs.  Much  of  the 
lutercMt  that  baa  been  manifested  in  the  alkaloid  arose  from  tho  asscr 
tJoB  of  Claude  Bernard  in  1864  {Anhives  GeneraUs,  6q  8^r,  t.  iv.  p. 
Ifi9)  that  il  IS  thu  mtwt  plcnifant  and  certain  hj'pnolic  of  any  of  the 
opium  alkaloids,  lie  experimented  upon  dogs. guinea-pig^,  rnla,  pigeons, 
sparrows,  and  frogA,  and  in  all  of  them  there  was  produced  deep  sleep, 
closely  rweinbliug  natural  sloop,  wiili  benumbed  but  not  destroyed  een- 
dbtlity.  The  irritability  of  the  morphino^iloop  was  wanting,  and  no 
ndnry  depression  foltowod.    Seven  to  eight  cvnttgnimmoB  (0.8  to  I.S 
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^.)  wu  fliifficicnt  to  throtr  r  iIoi*  into  the  pmrimndcnt  Blumt>er.  A* 
mi-ly  a»  1S53,  Lvcuiiito  (liuHcnuiiin,  Die  P/lttncensloffe,  p.  17G)  ha'l 
iitfiniicd  tliat  9.1  grin.  (1.53  gr.)  of  narcciiie  Uu-ovtd  into  the  ju^tilftr 
voin  of  ft  dotj  would  pradiic*  deep  elcep,  anil  Tiirj*  rocently  Rabutuau 
has  coDtirint'd  tlm  resultJi  of  Barnard.  Further,  Boliiar  (^Bull.  TTu^mp., 
t.  Ixvii.),  T)cbonl  (ii«/.).  A.  Kulenherff  (Sclimi'fCs  Jalirbilchcr,  Aug  sod 
Oct.  1866).  aoi  Lino  (Journ.  de  Pharm.  et  de  CAim.,  46  ser.,  t.  iii.)  aUo 
RXHert  as  iho  ivault  of  Gjcpcrionro  thnt  narceine,  in  dosos  of  oao-half 
(Train  lo  b  grain,  product's  in  man  pleasant,  pi'i-^islont  sle«p.  Ilabut«HU 
{toe.  cit.)  niso  agrees  with  this,  cxucpt  in  phicing  the  daso  aoraewliat 
higher, — ^vi«,  at  from  ten  to  twenty  centifjrammce  (1.53  to  3.06  gr.}. 
Ootiugvr  {Das  Xarcein,  Disfl.  Innug.,  Tublngon,  1S66)  nl^o  assorts  that 
d<K-idvdl y  larger  dosca  of  narccino  tlian  of  morphinQ  are  reqairod  to 
vbtaiti  any  action. 

Ab  sooraingly  theec  opposing  results  are  all  tnie,  iho  only  poaaible 
explanation  i»  thnt  diiToi'ont  «uh8tanc««  wore  u«i)d  by  thv  difforont  sots 
cif  ub«»erT«r*  umlur  ih«  ona  nain»,  Aa  tlie  gn-'atest  care  was  prnctised 
by  llariey  nnd  Mitchell  in  oblntning  the  alknloid  piiru,  and  as  Claude 
Bernard  stAt««  i^xproA^ly  that  the  eul<etAtice  need  by  bim  was  aoluble 
in  twenty  parts  of  water,  it  is  pmbatile  that  iho  Ibrmcr  obwrrera 
rvally  had,  and  that  Bernard  did  not  have,  the  narceine  of  Pelletier. 

It  h,  at  any  rate,  a  very  plain  dednction  fhom  the  above  tkcta  that 
if  it  be  so  iliffii-ult — nay,  impow'ihlt' — to  obtain  in  commerce  a  uniform 
r«liaM«  narciNit^  it  is  not  proper  to  use  it  aa  a  medtetneL 

OOOBINA.    V.S. 

Albert  fl>nml  that  one|n^Dof  the  rauriato  of  codeine  would  produce 
[n  tbo  A>.>i;.  iwviUy  minutivi  arti-r  its  injection,  tetanic  cramps,  nltcr< 
luUn^;  with  cunvutious  evidently  rvflex,  since  the  stigfalcsl  touch  would 
rail  llMn  fbtth.  After  a  time  the  toDvolaTe  exeitetnent  g;r«w  Ices  aivd 
tea*;  tho  (t>rvt  fool  liwl  their  eensiUrMMMa  first,  bm  finally  a  paroxj'^m 
hmM  na  lon|:\^r  be  provoked  by  loodunir  the  hind  iVet.  The  pupils  at 
Ikb  time  wtre  widvty  dilat^'U.  l\«tb  occurred  by  fkilnre  of  ro»pira- 
tii^u.  the  bearl  ciuiltauinf  to  heat  «  quarter  of  an  boor  aftar  the  ex- 
tiueoiahtDoat  of  all  oiher  moTeiagiits.  la  VToUemar  Baxt'a  (Reichfrt's 
Arf^H1^  XS«K  p.  Wl  aatpertamts^  ikrM  tm6gnmami  (.<HS  gr.)  pro- 
thtnsl  tvt  Ue  ttc^  4eep  ri««|i,  Inrttoff  tlm*  orlbw  baar^  On  awaking, 
the  ttvif  iiemed  anr»  MaaitiTa  tkaa  aalantl  ta  eocMnal  irtitation.  Six 
taatlfwaataa  piadaeeil  e>t«|i  aMN  ^■■''My*  and  ftiDoariur  tbe  deep 
aW|i  a  alaff*  «ir*!Ct«Mlv«  aiMMtaaan,  ininif  vhtdi  extend  irritation 
|st^Htiuvd  rv|>>Mit«d  erawp-lik*  ctMttraetieau.  X.  Wadn  (quoted  by 
llMMaiaait,  ia«  |yi»awi»|^>  p.  lt»^  ifciiriA  yfcMntwi  similur  i« 
Ikwee  <lD«idM  H  AH<(<n«  kit  aotvd  a  pwwlibltij  of  gut  in  the  tntg 
|%4vc<raukc  -'■  ««aiNC  apf«nmtty  to i&CvWnoo  in  the 

iwhstvath"  -      X^V'Ks  ftiM  fbWii  that  JJI  |;ramme 

V*W  ip*^  1  ■  •  •   l-V^*  va^y  lw.Mia«il  naa  ar  nupiratjor 
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iWhilo  larj^r  fatal  do8«s  c-ntiaod  rostloasness,  inabitity  lo 
^'BOTflUants  bnekwaH  iiiiil  in  a  circle,  iliMliirbanco  or  ruHpinition 
witli  iputping,  cramp)  of  sintirlo  mtiselcn,  nrd  finally  con-nilsiotin,  moitlly 
olonic,  frcqutinlly  rcpualvd,  and  fonowuil  hy  an  Adynamic  condition, 
tormiuAltKl  by  sudden  death.  In  Dr.  S.  Wctr  Mitchell's  exp<9riment« 
(Ajiur.  Jovm.  Metl.  Sci.,iv,\\.  1870,  p. 26),  soven  j^rraiim  prodiicod  flolcnl 
iiMi-tctnnic  i?onvttl!tinnA,  ending  fulully  in  one  minute,  and  one  grain 
muimmI  ainiiUr  syniptomij,  t«rRiiiiatin^  fatally  in  oi^lit  minutes.  Dr, 
Ott  (_Opium  Alkatoidi)  found  that  tbo  convulsioDft  in  tbo  frog  aro  spioal, 
but  that  the  muwlea  aro  alfectod. 

Acvordiug  to  liusemann  (loc.  cU.,  p.  133),  Kunkel,  iu  1833,  from  bia 
oxporimoiits  airivud  at  rv^ulls  ainiilni-  lo  tho  recent  ones  of  Hernard. 
Tbo  Utt«r  obsei'vor  found  thai  livu  cuiitigranimoa  (.07&  gr.)  produced 
to  doga  B  sleep  similar  to,  but  not  ao  profound  na,  that  of  morphine, 
with  low  bonunibing  of  sensation,  and  not  foUun-od  by  auy  KyinptomH 
of  dopreaaiou. 

Tbeeo  n»ult»  bavo  boon  called  in  quoKtion  by  Ilarlvy,  and  it  acoma 
nCMt  probftble  that  Ulaudo  lioi-nard  nscd  »omething  moro  than  codeine 
to  hitf  exporiraeuta.  Certiiinly  Harluy  found  that  one  to  two  gruiiiit  of 
tbe  alkaloid  produced  in  the  do^  disturbance  of  roftpimtion,  lanu:uor, 
and  coDvulsire  twilobingn,  but  no  nlccp.  Moreover,  Uuscmann  Blatoa 
that,  alter  fuial  doMft,  Wachs  obncrvtMl  similar  n^'mptoms  in  tho  dog 
and  io  tbu  rabbit,  as  follows:  fxlliiig  of  tliv  bvtui,  tronibliiig,  epusiuodic 
nutvoincnlH  of  the  cy<»  and  lipn,  rarely  triHrniiK,  moretnontn  in  a  cirL-le 
aiid  backwards,  weakness  of  the  K*^»t  with  hurried  re«>pinitioD  aoJ 
promineDOo  of  the  eyeballa  as  prodromes;  later  in  tho  poisonin;;  there 
wvn  serero  convuli^ions,  atlur  one  or  many  purusysina  of  which  groat 
woakneu  developed,  ending  in  death.  Bamay,  in  experiments  npon 
dogs,  cats,  and  nibbit«,  found  that  the  conrulsionft  weru  tho  moitt  proini* 
neat  symptom  (£V  ta  C^eine,  Paris,  1677).  Falck  affirms  (Deutsche 
KUnik,  1870)  that  there  are  two  foi-ms  of  pc^soning  produced  by  codeine, 
—the  one  tetanic  and  the  other  soporific,— corrcnponding  apparently  to 
tbd  dilTereat  results  of  %'arious  obeervors.* 

Ai  a  h^-pnotic  in  man,  codeine  has  been  need  by  llagendic,  Bortbo, 
Aran,  Kr^bcl,  Iteituner.  Kobiqiict,  and  others,  some  of  irhom  asMrt  that 
lh«  sleep  produced  by  it  is  followed  by  nausea  or  other  nymptoraH  of 
spreHHioii,  white  others  duny  thi^.  It  does  not  seem  nocoi»ary  to  dis- 
io  detail  tbo  roAcarcbesof  tho  authorities  quoted,  but  it  nuy  be 
well  to  give  the  remilu  of  one  or  two  of  thoso  obserpors  more  in  full. 

Robiipiet  in  n  »eriu!i  of  exporimoril^  fonnd  that  doses  of  0.0]  lo  0,03 
gramme  (.15  lo  .4t!  gr.)  pro<l«ced  a  feeling  of  contentment,  calmed  noi 
voosBoM,  and  induced  refn»faing  nlcvp,  while  0.1  to  0.2  gramme  C1.&3 


*  JrotD  nil  tt  b*  nji  m  fi.  KS,  It  U  prab^la  th*t  PaUk  ■m<I  t««  pr«fiaraUoa>  af  ooditda^ 
I  In  lili  ooa  Ubonttevy,  lb*  ntbor  obtiiiwd  ttom  MkRth.     It  U  nut  jiOHibli  tc 
»i  ttttm  kta  MMokMbtfthU  ha^  Mfthing  Udo  wltli  tbcdiffercMnanlbbeobtafaML 
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lo  3,ft7  pr.)  caiwod  daop  sloop,  foUowdd  by  nausea  nnd  vomiting;  0-1 
grommo  (1.53  gr.)  cau»oH  in  cliiKIren  vorj'  alnnnEng  dj-mptoms.  Har- 
loy  liMi  found  ii)  a  auiubur  uf  cxpcntiK-nts  lliiil,  givun  by  Uie  moalh, 
codeine  is  a  Tory  uncertain  and  I'eobl*  hypTi<>tie,  four  grains  produeini* 
eimpty  nccoloi-ntotl  piilso,  contraetod  piipilt*,  and  sorao  giddiness,  followed 
by  nnusc-n  and  vomiting.  When  tliodruij  is  gtVL^ii  subcutuncously,  "^som- 
nolency," lie  8tatc»,  "  is  a  moro  prominent  effect,  but  only  occurs  ia  cer- 
tain individunk."  Ilia  h^-podormic  dose  is  one  to  two  grains.  On  Ifaa 
other  bnnd.  Duormk  and  Uuinricb  found  that  L-odvino  in  do^ua  of  O.l 
gimmme  caunod  gastric  unciisinosK  and  pain,  ttomo  salivation,  tiau)tei\ 
hc4il>  and  r«olini;  of  woi^ht  in  tbe  bend,  some  confUsion  of  rhoitgbt, 
very  murkod  reduction  of  tUo  pul»o-r»lo,  and  vory  m:irkod  tremora 
afr«cxing  the  whole  body ;  and  Mitchell  took  five  grains  of  tho  alkaloid 
witboui  inducing  other  effects  ibnn  a  rise  of  twenty  per  minuto  in  tho 
pulse-rat«,  nausoa,  (flight  giddiness,  and  a  sense  of  bvavino&s  about  tho 
bend.  Dr.  A.  S.  Myrtle  reeords  {Brit.  Med.  Journ.,  IS'i,  i.  478)  a  ease 
of  evvvnj  poisoning  by  four  grains  of  codeine  pi-v]>arv>d  by  the  Messrs. 
Hniilh  of  E<linburgh.  Thoro  was  first  vascular  excitement  and  exhil- 
aration, then  depr4»Mion  with  great  anxiety,  naUAon  and  romiting,  pnio, 
cool,  clammy  skin,  slight  conimeiion  of  |mpil,  and  sleepteftSoesB.  with 
slight  delirium.  Dr.  1>.  Wiil>li  reports  \^£:it  Med.  Journ.,  16S8,  ii.) 
sei-ioas  jwisoniug  by  «ight  grains  of  codeine. 

It  \»  vtry  evident  tbnl  ibe^  various  obserrcrs  have  not  had  th« 
sante  principle.  In  my  own  experience,  codeine,  prepnreil  by  I'ower*  k 
Weighlnian,  hma  failed  to  act  in  grnin  doae«  aa  a  brpootic:  I  bavo 
found  it  of  »ome  value  in  half-graiu  do9c«  in  quieting  bronchial  irritation. 
It  in  wry  evident  that  nnder  ibo  name  of  codoine  various  stibittancos 
haru  been  and  are  miIiI,  and  have  k«ea  used  by  differvnt  physiologista 
and  cliniciana.  I  hare  given  tbe  cotU-ino  of  Poweib  A  Wcightmnn  in 
grain  do««s  without  producing  any  marked  influcoco  untete  in  aUayiog 
bmncbial  irritation.  Kererthelmts  KuoU  &  Co.'*  codeine  la  said  lo  bo 
active  in  doflea  of  leas  than  half  a  grain  ;  it  prubablycoDlaina  niurpbiiie. 
For  paper*  recontmending  codeine  lor  the  relief  of  abdominal  pain,  the 
oough  and  di^trvsA  of  phthnis,  and  ihe  f^<nonil  di:>irtt««  of  hypocJiandriasia^ 
•M  Brit.  Med.  Jovm.,  1888,  vol  I,,  and  Thtnip.  Monatsk.,  18S9. 

The  remaining  active  principles  of  opium  bcittg  obJcct»  of  phrslo 
logical  rather  than  of  clinical  iuicrrat,  I  shall  «U««m  ihcir  phyeio- 
lo^eai  MtkHW  aloue. 

JVitfMftw.— Atthoufb  in  Dr.  .-Vlbert's  experiment  (l«.  cit.,  p.  244) 
one  graiB  of  narooiine  provwi  Ailnl  to  a  rK^t  wiihooi  the  pniduction 
of  eonvubion*.  j-wt  the  imitwl  Iwtimony  of  Claude  Etn^iard  {Uf.  fU  p. 
462),  of  Basl  (/.w.  at.,  p.  IS4>.  of  Uabnusiu  (loc.  ctf^  p.  StW).  of  Mitchell 
(Itfft  o»-,  p-  33),  and  of  Ott  ((«•.  of.)  »liow»  that  in  the  lower  animals 
thi«  alkaioid  pn^diKw^  wlw>«  ^tiwrn  in  iwitHek'ntlr  \m^  doeo,  active 
oonTulakNDa.    In  mmU  4oiv  (tuw-half  gmin)  U  cawnea,  aecorJiag 
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to  AlbcrH  and  to  Raxt,  in  fru^  n  »cmi -comatose  state.  In  lan;er  doso 
(1.2  grains)  the  last  observer  found  it  to  itiduco  in.  tlio  same  butracbian 
Tery  duciJod  conTnUionfi,  »iniiinr  lo  thoM  of  morphino-poiwnin^.  I>r. 
HitchvU  stolen  tlmt  from  two  lo  tbrcv  graiiu  product)  violont  and  fatal 
cunvulsioDS  in  tlm  pigeon.  Claude  Bernard  ranks  iiarcotiiie  above 
morphine  and  codeine,  noxtto  pap:kvcnne,  as  a  conrulMtnt  in  tbo  Iowa 
nnimnin.  Yot  Ortiln  found  thirty  ^mina  neceeu^nry  to  Icill  n  do^,  iind 
Biuct  hu  given  about  tvro  grains  tu  rabUtit  and  to  ^iiineu-pig!«  witJiout 
prodat'in^  nny  ni'mptomn. 

Man  ia  no  inorq  sonaitivo  to  nurcotino  than  are  the  lower  animals, 
if  indeod  be  be  as  senaitivt).  TwvQty  and  tliirty  ^rainx  of  il  have 
ft«qaontly  been  taken  without  ofTcct,  and  doses  of  ouo  huiidrud  nnd 
twenty  gmioi  aro  Hiiid  to  haro  been  exhibited  with  no  greater  ruiiulL. 


Tkehaine,  or  Parnmftrphine. — Mngondio,  Orfiln,  Albern,  Knxt,  Claiido 
Bernanl,  F.  W.  MuiWr  {this  Thebaia,  Dias.  Inaug.,  Marburg,  18C8), 
Harloy,  Fraaor,  Uilchc-li,  Kabulcau,  nnd  other  obnorvers,  all  ngivo  ait 
to  tho  vvry  ^rvat  eimilnrity  betwoun  tdo  action  of  Ihcbnlne  and  that  of 
ftryfiiiiine.  Falck  {Dfutscfit  Ktinik,  ISOSt)  divided  the  goneral  nynip- 
toros  produced  by  the  poison  in  mammali)  into  thm«  »tn£;(«s:  tho  pro- 
dromal {icriod,  in  which  ibcro  wn«  rvsttutwnciw,  coinbiood  with  n  dcatro 
to  trocp  into  corners,  urination,  incrcaacd  (Wquoncy  of  respiration,  and 
•omo  fit)fri>oi«  of  the  \eg;  tho  eocond  ^tngo,  in  whioh  there  were  violent 
■trj'i-hnic  oonTnlaitinx,  f^roatly  inforfering  with  roHpiration,  and  somo- 
tlines  producing  cyanosis;  and  thu  ittird  ]  eriod,  in  which  then;  whh  |mni> 
lytic  miiK-utar  woaknoss,  with  apparent  death,  ending,  nAcr  a  time,  in 
K«l  death.  The  third  etage  was  uetially  moDienlary,  and  seems  to  m« 
to  have  lM>cn  merely  the  dyinj^,  which  occurred  when  the  animal  waa 
axhaiutcd  and  cyanoaed  by  the  convulmona.  A  noliiblo  symptom  of 
Ui«boino-poiHoning  is  the  invrcaAOof  bodily  t«mpemhiro,  which  Kalck 
feand  to  amount  Co  fW>in  )^  to  S'*  O.  On  pigeons  (Faick  and  Ott)  tho- 
baine  acta  as  upon  niamnuil!),  and  in  Vrogi  it  producea  the  most  violoot 
tctnnic  DpatimH.  TUc  convnUionit  nra  undoubtedly  sptnal,  M  th«y  occar 
after  Hootion  of  Iho  cervical  cord, 

Tho  only  detailed  study  of  tho  pbytiologicai  action  of  thcbaino  yot 
made  i«  that  of  I.  Ott  (^Itotton  Mol.  and  Surg.  Journ.,  April,  1875),  who 
foond  that  the  alkaloid  doea  not  diroctly  alTcct  tho  motor  or  aonitory 
norvoa  or  the  atriatod  Tniiflctes.  The  fxime  obeervor  also  determined 
that  thehaina  exorta  no  influonco  on  the  inhibitory  cardiac  ncrvea, 
but  does  incrcaHe  tho  arterial  pressupo  by  stimiilnting  tho  vasn-motor 
centred,  nnd  probaMy  aUo  by  stimulating  tho  iutra-cardiac  gan^jltti. 
Thobaine  ia  undoubt«dly  an  exceedingly  active  poison.  According  to 
Albera,  Ic^a  than  half  a  gmin  will  caaao  violent  tetanua  in  a  fVog,  nnd 
in  Ott'i  experiments  .01 1  grain  produced  very  doeided  R}inptonto  in  the 
aamo  animal.  Carlcy  found  twogmimt  snfllcient  to  kill  a  bitch,  and  in 
FUdc'a  «xp«rtmunta  a  grain  and  a  half  injected  h>i}odcrmically  kiltod 
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n  liog  !n  ten  tninutoH.  The  alkaloid  muflt  lict  upon  man  as  nptiOil 
't<>\T6r  nnimnU;  yot  tVonmfillcr  {Klin.  Studien  der  Is\trk.  Armtimittfi, 
Eriangen,  ISti'J)  alfirms  that  he  has  given  it  in  oh  high  a»  aix-graiD 
dosos  without  producing  any  nytnptotns,  and  tliat  E'rofeasor  Lctdosdorff 
(Wiener  Mrd.  Wochaisrhnjt.  No.  3#,  ISGS)  had  hod  similar  rosultd. 
ilftbiitcau  is  said  to  have  taken  1.5  p;nLin  without  docidod  symptoms. 
On  the  olhop  hand,  Eti!«nborg  found  ouo-foiir-IiHndrpdth  of  a  grain 
to  cause  incrcasttd  resjiiration,  pulso-rntc,  and  tcmponituro,  with  somc- 
linius  mdc  dilalalion  of  tlta  pupil  {i]iiQtod  ly  Otf).  It  soeme  unpoe- 
Bible  to  avoid  the  conviction  that  the  drug  used  by  FronmBllcr  mont 
have  been  either  Tory  impure  or  elso  not  thebninc  at  all.  nusenmoD 
(Arch.  f.  Exptr.  Path.  Phami.,  ix.  -J22)  Iiua  found  clilural  strongly  nnli- 
dotiil  lo  toxic  dosca  of  tlicbaine. 


J*fipiivtrine. — A  [»rpat  deal  of  dlncrepancy  exiHt^  amonj;  obsorvere  i» 
to  till-  physiological  action  of  papi»vcrine,  ohviotisly  dependent  upon  van- 
utiuua  in  the  purity  of  the  spvcimcna  which  they  have  luod.  ScbroS 
and  HofTinann  boUt'vo  it  to  he  inert  in  man,  siiioo  the  latter  ob»orv«r 
took  about  seven  gi-ains  without  »ny  effect  beinff  inducud. 

Albcrs  nnd  Cliiudc  Bernard  claim  that  on  animals  it  acts  as  a 
convulsant  rosomblin^  tbcbain« ;  while  Baxt  aaecrta  that  iti  lYoj^a  it 
produces  profound  sleep,  with  gront  slowness  of  tho  heart's  b«at,  but 
without.  tetanuK,  and  that  it  even  acts  us  an  antitotaniu  in  ihe  poinon- 
iiig  ofcodcino  and  niorphino.  IIo  aliso  duds  Ihnt  rabbits  and  guiiiea- 
pige  boar  enormous  dosM  of  it.  liftbutoau  M.y%  two  to  throo  conti- 
grumrnoa  produce  violent  convuMonB  in  the  frog,  but  twenty-fivo 
centigrammes  in  the  dog  cnutia  no  s^niiptoios;  yet  in  fiaxc'tt  exjieri* 
ments  four  to  ten  cvutii^rammeif  t^ervud  to  cuuao  profound  coma  in  the 
latt«r  animal.  Ott  ntHrmn  (hitt  it  is  both  nnrcotiu  and  ooavulaant,  ond 
produces  a  condition  of  the  muacles  similar  to  that  catieod  by  veratrint). 
These  fttatomenia  are  irroconcilahlo,  and  no  opinion  con  be  arrived  at 
until  new  researches,  prefaced  bya  rigid  cbomical  study  of  the  alkaloid 
used,  are  entered  upon, 

Landanine,  discovered  by  Hesse  (AnnnUn  df.r  Ckemie  und  Pharmaeie, 
viii.,  Supplotoent^  Bd,.  p.  272),  hm  been  elaborately  investigated  by 
Profofiflor  Falclf,  of  Marburg*  {Vcutsclkc  KJ.in\k,  187+,  p.  298).  II» 
Snd.1  that  then)  are  throe  etagcs  of  its  poisoning ;  fii-gt,  hurriud  rcani- 
rations,  pnpils  contracted  or  dilated,  muscular  iwitchings  and  convut 
BJve  tremblings;  second,  convulsions  cloeely  resembling  iIiosh  of  strvch- 
Qtno-poiaoning ;  third,  adynaufiia,  apparent  death,  and  finally  death  from 
failure  of  pospinilion,  llie  heart  being  the  last  part  of  ihu  body  to  die. 

•  TbB  bIlo»inK  i<  't*  ralnironin  ruU.t  A.6.  of  slkotglO*  Ut  r«bl)iu.  |.or  kilogt»nnB«  (J  Itn. 
S)  Am.)  of  "oUlit.  "  <»*le"nl»»'l  t,  FnUk  :  «r7ohDiot,  OMU  gnma,;  tUb»In«,  O.OH 
pm.i  Un4«ilB«,  0.035  «"»■;  liJf'l™<»t»™liio,  0.18  grm.;  murphiin!,  O.T!  grm. 
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cine,  aeeonlinjj  to  Albera,  acts  upon  the  frotj  nn  Ihft  mwt 
I  of  All  iho  conviiliiant  opium  ftlkntoitlft.  Baxt  (loc.  cit.,  p.  123) 
fbnml  it  in  doftoa  of  two  to  throa  milligmmmoa  (.030  to  .04ft  grain)  to 
tliro\r  tho  Vrof^  into  ft  Mmi-comatose  condition,  foUowod  ia  6ftcOD  to 
iwcntj^  minutM  by  mo«t  violent  convulsive  oxcitement.  In  Hparrowa 
one  milligramme  (.015  gr.).  and  in  pigeons  t  larger  doxo,  produced  rlo- 
lont  tremors,  lasliny  ten  lo  fiflt-KMi  minutcM,  and  followed  by  a  Btnto  of 
temi-coraft.  Ia  ffuinoa-pigs  ten  to  twenty  iriilligrflmmeg  (.15  to  .30  ficO 
and  in  rabbits  n  ono-fourth  to  ono-tbird  larger  dose,  paused  violent 
tetanic  rrampa;  larjrer  dosea  prodnceJ  wpocdily  fatal  convulHionii.  Ae- 
cording  to  Sctiroff,  1.5  grainn  are  without  indiicnce  upon  man. 

Cr^ptapine,  according  tn  Ilnrlny,  caaHos  in  dogs  wild  delirium,  witli 
diluted  pupils,  fullowed  by  tetanic  npftitms.  In  the  mouse,  nmall  dosen 
j«roduec  eumo  delirious  cscitcmont,  followed  by  somnolency ;  wbilo  largo 
doeoa  cause  boavy  sleep,  and  death  fVom  failure  of  the  rospiratioo. 
In  the  more  detailed  investigation  of  Immaniiol  Munk  {Wirkuni)  de$ 
Crjfptopin,  Inaug.  Dies.,  Berlin,  1673)  it  was  fuimd  that  ibu  convulsions 
did  not  occur  when  nrtifiLUal  rcapinition  wa.4  performed,  nnd  are,  there- 
fore, probnbly  not  spinal.  The  dealb  vriit  preceded  by  lo^^  uf  reflex  ex- 
citability from  Hpinal  depression,  and  was  dua  lo  rMpiruiory  parul^'si*. 
Enormous  dotioi!)  alim  killed  the  cardiac  roascle.  A  grnin  and  a  half  in> 
Jeoted  benouib  tho  skin  by  Uarloy  cauned  in  some  porHonti  iutuoMO 
drowBinoa*,  in  others  very  slight  symptoms.  According  to  Dr.  Ott, 
it  is  narcotic,  cxciliog  and  then  dopre^ing  spinal  motor  centres,  paro^ 
lysing  spinal  sen&ory  centnw,  kwtening  functional  activity  of  the  motor 
Qorres,  and  lowering  heart-action  by  an  iufluonoo  on  ite  muscle. 

Mteonint,  according  to  Albers  (he.  cit,  p.  24S),  prodncea  in  (0.046 
grm.)  the  f>og  mild  tremors,  leAscning  of  sensation,  and  finally  death. 
On  the  higher  animalfl  its  poisonous  aelion  ia  not  very  groat.  Orfila 
injoctcd  0,06  grm.  (0,9  gr.)  into  the  jugular  vein  of  a  dog,  without 
eflbctv  liurloy  gave  two  grains  bypodcrmically  to  the  aamo  animal, 
with  no  further  result  than  a  little  abnontinl  quietness.  According  to 
tho  same  obRervors,  subeutnneotia  injections  of  fourteen  grains  haw 
no  effect  on  the  home,  but  one-eixtb  of  a  grain  produces  very  decided 
bypnoli-^m  in  the  mouse.  On  man,  Dublnnc  (Pharm.  Chitratblatt, 
1833),  Scbroff  (.VeJicm.  Jahrb.,  1870),  Fronmiillcr  {Klinitchi  Studien 
Jfareot.  Ar:nei»m),  and  Harley  have  found  mcconine,  when  given  by  tbo 
mouth,  inert  in  doeos  var^-ing  ttom  one  to  eighteen  grains.  ITailoy, 
however,  asserts  that  in  dows  of  one  to  two  grains  given  hypoder- 
mically  it  acts  upon  man  as  a  very  excellent  b^'pnotici  but  Fronmiillcr 
has  injected  nearly  two  grains  with  entirely  negotivo  results. 

JT^roeotarnine.—Tho  physiologtwil  action  of  this  «"j»Ioid  hiw  boon 
Isvgstigatod  by  P.  A.  Paick  (jUfl</on  Medical  lUeord,  '..  US).     Ho  flodi> 
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it  moro  nctivcly  pdsonoos  to  rabbitn  thnn  in  morpliino.  In  some  of  biS 
experiments  it  proda«6d  tetanic  convulsions,  in  othem  comn  mid  stupor, 
In  IVoga  the  symptoms  wero  always  t«taaiu. 

In  regard  to  the  action  of  Pmidomorpkine  and  Opianine  wo  have 
little  or  no  knowlodg*.  Sortiirnor,  tlio  discoT^por  of  Meconic  Acid 
(quoted  by  Albent),  found  it  in  bis  experimonts  to  be  actively  poiBonouB ; 
but  .Sommoring  und  Allera  have  comv  to  an  opposite  coucIubior.  I^Arge 
iio9C3  (one  or  two  grains)  do,  however,  affect  IVogfl,  although  slowly, 
indiiciag  a  atupor-liko  condition,  vriib  convulsions. 
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CHLORAIi-HYDRATE  OF  CHLORAIi.    U.S. 

Chloral,  which  id  itself  not  used  in  medicine,  in  nil  oily  liquid  which 
at  the  ordinary  toinpamtnro  givo8  off  pungent  fumce,  and  which  Is  rannii- 
fhctui-cd  by  the  action  of  chlorine  on  alcohol.  Uiiiiud  with  water,  thin 
oily  liquid  is  coriTcrlrd  into  n  hydmle. 

<Jhl<irol  Jiijdrate,*  or  Chloral  of  llio  U.S.  Phurmncopwia,  ia  a  vola- 
tfle,  cryetallino  solid,  of  a  hot,  burning  taste,  inaolablo  in  cold  chloro- 
form, bat  very  solitblo  in  wnler,  ether,  and  nlcohol.  It  occurs  gcncndty 
nil  transparent,  colorloHs  tablolfl,  hut  sometinies  in  acicular  or  even  in 
rliomboidal  crwtnls,  The  eompuuiid  of  chloral  and  alcohol,— C'^ord/ 
Alcokolati, — which  resembles  closely  the  hydnite,  can  bo  digtingulshed 
at  once  by  its  inaohibility  in  wnter  niid  its  soUibilily  in  eold  chloiMform. 

If  an  idkiili  be  addud  to  a  Huliitiitn  of  ehloral  liydrate,  it  breaks  up 
into  formic  acid  and  chloroform,  wliicli,  when  water  has  been  tho  aol- 
Tont,  at  onco  Bcp.irftt«8  in  llic  form  of  oily  drops, 

I'livsioUHEiCAi.  AcTioN.^Wheii  applied  lo  a  part,  chloral  acla  as  an 
Irritant;  ami  jtrobtkbly  for  this  ruasoo  it  tionietimos,  when  given  by  the 
mouth,  cauKOH  vomiling,  or  even  purging.  When  it  is  given  to  man  or 
other  iimtnmnU  in  mudvnitv  doses,  the  most  prominent  reault  in  tlic  great 
mnjnrity  of  inBlanct-a  is  a  quiet  sleep,  as  closely  allied  as  possible  to  nat- 
urul  Hlecp.  Tho  subject  can  readily  be  nrouRcd  fW)m  the  lighter  degrees 
of  thi.t,  waking  to  ftill  consciouKne.'w,  but  soon  dropping  olT  again  when 
lefl  ()uiot.  Tho  pulse  is  in  tliia  degree  of  action  not  ntledcd,  or  la  rcn* 
dercd  a  little  slower;  the  pupil  is  euntraetod,  but  beeomoft  normal  bo 
won  as  tho  subjeet  is  awiikuned;  tho  respiration  ia  deep,  fiill,  and 
regular.  When  larger  umnunls  aro  given,  tliu  sleep  13  much  deeper, 
and  may  pans  into  profound  coma;  tho  re^pirntions  full  in  number; 
the  pulse  ie  weakened  and  rendered  slower,  but  mny  bceonio  rapid  and 
irregular  if  tho  dose  haa  been  toxic;  the  lomprrature  is  redueoil;  the 


'  Then)  1*  a  cblurDJ  lij-drnU  eDBlaiiiiciK  a  rtrj  Bmnll  properlion  i(  wtitvr,  nhkh  (i  inmlu. 
bin  In  tbc  Salter  iiicnrlttiuui.  {Omettii'a  IfanJ-  HooXJ)  P.it  •dw«  In  nlilrb  clilulal  niudc(c«tad 
in  tbciCuiSBahsTttir  dcmtb.aiiil  (brmcUiadi at  eiftinj nation,  loc  Sdiub.  iltd.Jaun.,0v%,lS7t. 
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mnacular  RyBtom  is  relaxed,  an<j  bolfa  ttcnitibiHty  nnd  reflex  notion  nro 
dimlDliihtx].  If  »  futul  (lo«u  Uilh  boon  giv«ii,  all  ihoso  «viii)iU)in8  iiro  io- 
tendfled:  with  comn, intenw;  inufliiilar  rolaxation,  weak,  Ihready  pulne, 
and  ft  pupil  coatmcUtd  at  &nit,  but  unvrvrortlt  dilitl«d,  the  aniina] 
gndaMy  «ink«  into  death,  pai-alyecd  and  unipathotic.  Tho  tmmediato 
cause  of  duath  is  luually  a  cvut  nc  pnrnl^.'lic  a]To«t  oT  roepiratioa ; 
hut  in  many  cases  Ihoro  appcarn  to  be  ii  urault.nncoua  arroat  of  the 
canliftc  action,  and  it  ia  probable  that  Tatal  syncopo  may  at  limca 
occur.  At  the  pottt-mortcm  cxuminution,  congiwtion  of  tlio  moaingea 
and  Bubstniico  of  iho  bmiii  and  con],  and  of  the  lan^ft,  n  commonly 
found.  Tho  bIcKHl  ia  tJiough  t  by  Itk-bni  dson  (Meilical  Times  and  Gazdtty 
ScpU  4y  1870)  to  coagulate  loee  finnly  than  when  normal. 

The  most  eonstnnt  and  prominent  of  nil  tho  symptoms  produced  by 
mndorato  do*cfi  of  chloral  ia  !ttt>i!p :  this  Ik  without  doubt  due  (o  a  direct 
oction  of  thodnii;  upon  the  cerebrum.  In  most  cn.seA,  as  ali-cody  stated, 
it  is  quiot,  but  aometimes  it  ia  i-ufltlcAx,  and  m  mat)  ha*  oven  occasionally 
boeu  wildly  delirious;  attbnugh  it  is  Bouiewhat  unoenain  whether  the 
laitar  condition  may  not  Imve  be«n  duo  to  impuntioH  in  the  drug.  It 
soonis  to  bo  well  estubli»bod  that  iti  tho  milder  degrees  uf  this  nleop 
ih«re  ia  no  antesthonia.  Dentarquay  {Bulletin  Thirap.,  torn.  IxxviL  p. 
3*17)  clniiuA  that  hyperuwl hosia  vary  commonly  follows  the  exhibition 
of  amall  doaca.  Boucbut  (.Veio  York  Med.  Gazette,  Doc,  1S70),  Dieula- 
foy  and  Kri»haber  {Amer.  Journ,  Med.  Sei,  Jan.  1370),  Giovanni  and 
IUmoU  (Schmidt's  Jahrbuchtr,  Bd,  cli.),  nnd  Bajcwsky  {Ibid.)  confirm 
this,  while  LiobreiL'b  aud  Labbec*  deny  it,  and  IlnmmarKtcn,  who  haa 
noticed  such  hypencsthc^tin,  is  incliDcd  to  think  it  apparent  ratbor  than 
reaL  I  myself  bavo  eoon  this  bypramalhcaia,  and  thcru  can  be  no  doubk 
that  it  19  an  oceaaiooal,  if  not  a  constant,  phenomenon.  Kajovrnk}*  {he- 
cit.)  8tat«a  that  tburo  is  in  fr%>gs  a  corrvisjwuding  period  of  ovuiMixcitfl- 
bility  of  the  reflex  centres,  and  that  in  rabbita  he  has  noticed  a  glowing 
l)«at  boma  without  much  complaint,  whoo  pinching  would  prodacu 
violent  oiitcrios.  In  wry  {argf  Ao*o*  chloral  produces  oniestbeeia;  bnt, 
unless  tho  amount  employed  bo  so  great  oa  to  be  toxic,  this  anaxithoaia 
ia  in  moat  oases  very  trifllog. 

Motor  8*fMem. — The  paralysis  and  loss  of  reflex  excitability  induced 
1^  ebloral  are  not  muscular  in  thoir  oi-it;in,  for  Labbco  bnii  found  that 
Bftor  death  the  muscles  respond  perfectly  to  galvanism.  Both  Labb^u 
itac.  cU.)  and  Rnjewsky  {loe.  eit)  havo  found  that  the  motor  ncrvas  are 
in  00  wtfio  affuetDd  by  lai^  or  oven  fatal  dosos  of  chloral,  which  muot 
themfbro  act  upon  the  spinal  cord  to  pi-oduco  tho  pantlyiie  phunomona. 
Th«  experiments  of  RaJewNky  havo  afforded  poHitivo  confirmation  of  the 
ooQclusion  arrived  at  by  ihia  prooosit  of  exclusion ;  for  ho  found  that  to 
lh«  latter  stages  of  chloral-poisoniog  direct  irritation  of  tbo  spinal  cord 


*  lla  hM  MiJMil  It.  boirtTar,  \m  •  •ingk  omb,  coBllMd  to  thd  i 
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l^ivo  VIM  to  much  Eats  novero  spasms  than  in  the  unpoiitonod  animal, 
liofuro  this  pfimlyLic  aUigo  in  rcuthod,  iia  ulivady  stated,  RajowBky 
atHnri)!  that  in  tlio  Irof*  thero  is  a  period  of  incrcofiod  roflox  activity, 
utid  thitt  at  thin  limo  tttinnilntion  of  llio  xpiiiftl  gnnglin  Dhows  that  tboy 
nro  more  BuacciiliLilu  than  normal.  Tho  obsurvcr  Uxst  naniod  stntos 
that  lbes«  phouomoQa  oouur  just  as  Cnely  after  dualruction  of  Sct- 
schcnow's  centre  in  tho  IVog  as  boibro,  and  nro  Ibcrofora  indopondonl 
of  it. 

Circidation. — According  to  Dcniarquay,  when  chloral  has  been  ad- 
ministorcd  to  nuimab  thoro  lh  (evident  cnlargomoat  and  on^rgemoot 
of  all  their  bluodvussela;    and   Kjijcwuky*  states  that   he  has  fuund 
ainUing  nf  tlio  blood-prea^sui-e  in  nibhiln  from  Biaall  as  wtill  as  from  largo 
doAoti  of  tho  drug.     On  tho  other  tada,  Lubljuo  {ioc.  cit.r  p.  341)  osiierta 
that  tho  mbbil'«  oar  grows  palo  after  the  injection  of  a  very  fcoblo  dow). 
tn  man,  Bouc-hut  lian  obtained  Kphygiaogrnphic  ti-acos  which  ho  thinks 
Indicate  a  primaiy  incroa»o<i  arterial  UMiaion.     Nantius,  <,i'  Vonico,  hsus 
found  tbo  tvusioQ  norma],  but  Anatia  and  Androwa  (^AmerieaH  Journal 
of  Insanity,  Jtily,  I871J  oontirm  the  rceulta  of  Uouchtit  when  small  doMS 
are  employed.     Preisendorfer  (^Deufsehes  Arcttiv,  xxv.  4S),  in  a  «erio«  of 
spliygniogniiihlo  studiua,  thought  there  might  bo  a  brief  primary  riee 
of  nrterial  proesiiro  in  man,  as  in  animals,  but  under  tha  full  action  of 
chloral  tho  arterial   pressure  Etoadily  Hinli^.     After  very  largo  doses, 
■ocording  to  both  Andrews  ami  Da  Coala  {Amer.  Journ.  Med.  Set.,  April, 
1870),  tho  tracings  indicate  decidedly  lo&aonod  arterial  preannre.    What- 
eror  may  bo  tho  eSeot  of  small  dosca  (and  the  point  noods  fUrther  in- 
VMtigation),  it  sooina  well  made  out  thnt,  both  in  man  and  in  animala, 
by  largo  dosoa  the  bloud-iirusBUi-e  is  vurj-  much  Ic^tfonod,  owing  probably 
in  part  to  vaso-motor  paralysia,  but  in  Uirgosi  meaauru  to  an  action  of 
tho  drug  on  tho  heart.    Tho  vaso-motoi'  pai«y  i«  probably  cbiofly  duo 
to  an  action  upon  tho  dominant  conlro,   but    Robert   {Thernp.  Oaj., 
1887)  has  shown  that  there  is  also,  after  a  very  large  do&c  uf  tho  cblo- 
ral,  palsy  of  Iho  ooata  of  tho  voshcIb.      Various  obeor^-en*  state  that 
there  lit  in  man  and  in  the  lower  animals  at  this  time  cilowing  of  tho 
pnlse  which,  act-ordinij  to  Kajewftky.  is  in  iho  fhjg  and  rabbit  altogetbor 
independent  of  the  inhibitory  oervoa,  ainco  it  occiire  alter  their  sec- 
tioe.    Whon  toxic  doi<ea  hnv«  been  employed,  tho  heart,  aftor  ouiauroua 
paaaee,  is  Bnally  arrested  in  diastole.    Analogy  indieates  -vary  strongly 
that  tltia  arreflt  is  duo  to  u  dirvot  inlluonco  upon  the  bcurt-niusclo  or 
ganglia,  but  LabbC-o  affirms  that  chloral  placed  ftrtely  upon  tho  frog's 
heart  slows  but  does  not  stop  its  contractions,  and  that  after  section 
of  tho  cord  in  tho  chloraliaecl  tVog  tlie  heart  will  continue  beating  for 
houn.    Thuao  results  obtained  by  Labbee  are,  howovor,  contradicted 


•  n*  «Mh  of  IU>*nli7  *•<  doo*  uaitor  Ptfttaor  RawMh*^  kad  th*  rMulU,  •tiibont 
the  •ipwIuiMU,  *•«»  publitWd  U  u  tiuiiganl  ibarit.    Of  m«im  UV  «r  iu  tkIim  !■  Im« 
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by  fbo  mon  recent  and  thorough  study  of  the  efToot  of  vhloral  upon 
tbe  iaolntod  heart  of  tho  Avg  by  Dre.  Sydnoy  Ringer  and  If.  Sninsbury, 
who  found  that  chloral  lusMnod  tho  frciqucncy  and  puiror  of  the  spon* 
t«i)«iHlt  contractions,  Aud  also  the  cxcilability  of  th«  cardiac  niiiddo, 
and  finally  <>aiiBiO(]  a  diaatolic  anv»t  {Uril.  Med.  Journ.,  March,  16S3J. 

In  poimning  in  man,  tho  pulra  has  towardM  iho  last  been  very  feeble, 
KCnorally  rapid  and  irrof^utar,  and  vroo  in  aomo  ctuea  in  which  recovery 
baa  occurred  it  baa  been  altogether  abs«ut  for  a  time.  Tho  oxperimcnt* 
of  RiDj^rand  SainNbury  are  no  concordant  with  this  that  I  have  no 
doubt  that  chloral  U  a  direct  di-prcssitnt  (o  tfu  fiftirl,  and  in  capablu  of 
■uddenly  and  unexpectedly  destroying  life,  precisely  as  docs  chloroform. 

Jtetpiration. — In  ftill  dosoii,  chloml  IcwenH  the  ntimbor  of  respirations 
per  minute,  cnusinj-  them  to  become  slow  nnd  AilL ;  when  toxic  dotics 
are  taken  thin  action  bcromos  more  and  more  marked,  tho  rhythm  is 
very  much  affected,  and  the  reapirntion  fprowt)  ver>'  irref^ulor,  and  sooifr- 
tlmos  rery  rapid  and  slinllou',  until  it  ceases.  As  tho»o  phenomena 
noonr  equally  afler  Hectioa  of  the  Ta^ci  (Rajewsky),  tho  inducnce  of 
chloral  must  be  exerted  upon  the  re!«plniiory  centre  at  the  ba^o  of  the 
brain.  ProfeMor  CbarliM  liii-bvt  has  I'ouod  that  toxic  doses  of  chloral 
reduce  Tory  jrreatly  the  elimination  of  carbonie  acid,  at  tbe  same  timo 
that  they  lower  the  bodily  temperature  (^Arch.  de  Phj/sioloijjf  norm., 
1390,  rot.  ii.). 

Tfmpfratiire. — A  moot  remarkable  action  of  chloral  i^  upon  tho  tem- 
pflmture:  in  thi«  point  all  obHorvons  nro  in  accord  with  Br.  Richardwjn, 
of  LoodoD,  who  has  eoea  tho  temperature  fall  6°  F.  in  a  rabbit  which 
Moorarod.  Boucbut  bos  noticed  u  full  of  2°  (0.  ?)  in  an  infant,  and 
Da  Costa  and  other  ob8er\'crs  have  noticed  slighter  reductions  of  tern- 
P^mtore  lu  man  after  therapeutic  dwiea.  la  a  case  reported  by  Dr. 
I4cvin»iein  (^Lancet,  i.,  1874),  after  six  drachms  of  chloral  the  temper- 
alum  roHo  to  39.&0  C.  (102.1"  P.),  and  Buboequently  fell  to  32.9°  C. 
(91^2*  F.).  Hammiiraten  haa  found  that  the  fall  of  tcmp«nitur«  ia 
Tory  rapid,  6°  C.  in  an  hour,  and  that  It  occurs  iu  aoimaU  well  wruppod 
Dp  and  laid  in  a  warm  place. 

The  pbjiiioloifioal  action  of  chlural  may  bo  summed  up  ua  follows. 
Upon  tk^icerebnim  ilact^  aa  a  very  powerfVil  and  certain  hypnotic;  in  fUll 
doaoe  it  acta  as  an  intcn.«e  doprewwnt  upon  the  centres  at  the  base  of  tbe 
brain,  and  upon  the  spinal  cord,  and  aUo  csumm  blowing  and  weakneaH  of 
tbe  heart's  action,  probably  raw-motor  paralysis,  slowing  of  tho  respira- 
tion, and  mnocular  wonkneas,  with  a  certain  amount  of  onfestho»ift;  io 
filial  tlosea  it  ueualty  produces  a  gradual  death  by  panilyEing  tho  nerro- 
oeotna  in  the  medulla,  an<l  thereby  arresting  respiration,  ullbougb  in 
nuw  easea  it  killn  suddenly  by  directly  paralyzing  tho  heart,  which 
ai-vayH  Bto|»  in  dintitnle.  ItA  action  in  very  »mnll  d<Mct  t.i  anecrtain, 
but  ihero  is  considerabto  evidence  to  Iiidioaiu  Ihiit  it  irril;tic«  or  siimu- 
latoa  the  itpiaal  and  tho  cardiac,  and  even  tho  raso^molor,  centres.  Ou 
the  Tagi  and  on  the  motor  uorve  iniaka  it  haa  no  marked  indueuoo. 


184 


GENERAL  JtEXlBDiES. 


Action  m  Chloral. — Tliy  convornion  of  cMornl  by  dlkalios  in  solution 
into  ctiloroform  and  foimio  aciil  firat  siig^oetod  its  um)  m  rnciitcine  to 
Licbroich  (  Wiener  Medi:inische  iVoehemchrift,  August,  1869)  j  and  (bi> 
theory  that  its  uvliun  is  roully  duu  Lii  chlurufurm  genui'ntcd  by  the 
alkattnily  of  the  bloo(]  has  been  received  with  I'uvor  b/  Pcnioimc  autl 
otiicr  wrilorB.  Tlio  uvidonoo  by  which  Ibio  theory  ia  to  be  di^rovod 
or  establishod  is  twofold  in  its  nature, — ■>.,  uhoraioal  and  physiologicnl. 

Poreonnc  {Journal  dePknnnacie  tt  de  Cftinn>,  1870),  by  dlsUlliug  lhi> 
blood  of  animalti  pniaoned  by  chloral  at  40*'C.,  u  temperature  decidedly 
above  that  of  the  body, obti«t nod  chloroform;  and  his  roault«ltavo  boOB 
confirmed  by  Pollogto  {Schmlrlt's  Jahrbkchrr,  Bd,  cli.  p.  89)  and  olhor 
c-hemisis,  so  that  I  think  their  corrootoesa  is  not  10  l>0  questioned. 
Thoy  are,  Lowi'vep,  not  deciMvu,  Top  it  is  [jossiblc  that  the  chloroform 
may  bo  ft^rmod  during  the  distillation,  owin^  to  tho  comjtamtivoly  high 
heat  employed.  This  evidence  is,  then,  to  be  thrown  out,  oepocially 
an  Uiimnmrdt4.>n  {Ibid.,  Bd.  cli)  has  fuuud  that  if  chlonil  tw  mixed 
with  iVvoh  blood  and  KtrenmB  of  carbonic  acid  be  forced  tbrough  it,  no 
chloroform  can  bo  detected,  but  if  the  mixture  be  heated  tlie  latter 
esn  be  obtained  in  abundance.  Further,  in  dogs  deeply  poi.soned  wilfa 
chloral  tho  same  ob»cr\'or  examined  the  expired  air  aud  a  portion  of 
the  blood  without  fiuding  chlrroform,  although  when  a  cly^tur  of  ibe 
anaj&tholic  was  giv«n  to  the  poisoned  anmiu  chloroform  could  be  de- 
t4M!tod  in  a  few  minutes  in  both  the  blocd  and  the  breath,  la  non- 
chloralisod  animals  to  which  «iniilnr  ononuitn  vrem  given,  the  vhlorolorn) 
oould  bo  found  in  tho  bronth  before  nnffisthcsia  was  induced.  Rqjevaky 
(^llfiil^  Bd.  cli.),  Aniory  (.Vew  York  Jled.  Jovrn^  1870),  and  Von  Horing 
and  Uuscuius  {Berieht*  DevXsehes  Chem.  Oestll.,  1876, 1.  (>62)  have  eou- 
Gnood  tJiose  roaalts:  eo  that  It  may  be  considerod  settled  that  chloral 
mixed  with  bloixl  nt  ordinary  tom]M>rntiiru9  rcmaimt  unaltered,  and  that 
in  tho  most  severe  poisonins;  no  chloroform  can  be  detected  either  in 
the  blood  or  iu  the  expired  air.  Uummnrsten  examined  Iho  blood 
and  cxpire<l  air  unituccet»l'\illy,  for  cliloml,  iu  dogs  poisoned  tvitli  the 
drug;  but  Amory  {he.  Wf.,  p,  t>16)  h&a  obtained  from  the  blood  acicular 
or^-stalii,  evidL'ntly  of  chlonil.  Tho  exact  &te  of  chloral  In  tho  systom 
can  Bcarcely  be  couxidered  as  OKlublishod,  but  it  ia  probable  that  it  U 
eliminated  vrith  the  unno,  and  at  loaat  partially  in  a  changed  condition. 
A.  Tomasci'wics  recognized  it  in  tlio  Mcretion  mentioned  by  meaoa  of 
tho  dtilicnte  isocyanpbunol  reaction*  of  UotTinanii  {Pfiitger'a  AreMv^  ix. 
86).  Felu  nnd  Hitter  {Comptfs-lieHtlits,  Ixii.  986)  Miercd  that  tbcy 
found  »agar  in  the  urine  of  clil«>ii(liKe<l  animals,  but  both  Yon  Mering 
and  MtWMiltt*  (foi?.  eit.,  Gtia).  and  K.  Kehnrdt  {ArcMv  f.  Exper.  Palh<ti. 

•  Untty  elmnlM*  Uv«  falWI  l«  l»i|  44ilo*«1  for  oul  *f  ■  dcIioUa  t«n.     Dr.  F.  Ofrton 

(MfoA.  JTHr.  >'>'-'S->'-""-^i*i'-l*3)  ■Awilhal  Ui»Ml|itiU«(irkmiBaaiiiiB  Afford*  k  UMiu 
•f  KMfolilof  iDinila  ftiBniiiiU  of  |U«  i|ru(. 

t  RA-tA  liM  ktM  MannA  tliM  alilivrBl  vlU  |tra*«Mt  tb*  Aw»lu|iB«Mt  oC  iHiImIm  bj  Um 
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uri'J  Pharm.,  xil  376)  haro  ^huwii  thnt  the  subHtntico  whifli  roditcw  the 
copper  BolutioQ  will  not  uiitlci^o  furtnoutatiun,  and  Von  Mcring  and 
Miuculus  huTo  Bojiaralcd  it  ae  urochhralie  add  in  colorlosa,  i<liiniiif; 
aeedlw,  ofton  nrrnn^d  in  Rtar-liko  i?rmip«,  Rohihlo  in  water  ttrid  in  nlc'i>- 
bol,  inBululilv  ill  ulliiT.  The  oxislonco  of  Ibis  acid  hiis  bcon  confirmed 
ond  ita  chemical  pro)H:rti«9  etudiod  by  A.  Bomtrac);or  {/naug.  Viseert^ 
Marburg,  1879),  nn'l  by  E,  Kfllz  {Arch./.  Gesammte  Phijaiohff^  1882, 
006),  who  found  il  dailitulo  of  li^imotiu  or  otbur  active  pbysiotogical 
powt-r*. 

Tbo  pbygiologicnl  evidence  is  io  etrict  accord  with  the  chomicnl  in 
Hhnwin^  lliat  chloral  ia  not  Donvartod  into  chloroform  in  the  nyt^tom. 
While  cblorul  ]»nKlui:M  a  long«r  and  mora  intense  sleup  than  dot>s  uhlo. 
rolbnn,  die  liUier  aj^cnt  actA  much  more  dccidodly  ns  au  nntr^lholic^ 
A^io,  DjurlHtrtr  (Scfunidfs  Jahrbucher,  Bd.  cli.  p.  84)  baa  shown  that, 
while  alter  phloro  form -poisoning  biUun,'  eoloring-mattors  appt^ar  in 
tbo  uriiK',  iiflvr  clilonil-poiitoiiing  nono  can  bo  dotected,  and  tbfli  wrhvn 
diloral  ia  nddod  to  blood  outiida  of  tho  body  no  dcetrnction  of  tho  red 
ditkB  otxun. 

Ab  was  first  shown  by  Cohnhcim,  if  the  abdominal  vein  of  n  frog  be 
opaned  and  saltwater  be  inject«d  until  almost  nil  iho  blood  iit  wattbod 
out  and  the  «ircul»toiy  Bvatcm  is  filled  with  tho  foreign  fluid,  tbo  ba- 
tracbian  vrill  live  ttota  ono  to  three  daya  in  apparently  pcrToot  health. 
Both  ItnjowsJcy  {loc.  eit.,  p.  fll)  and  I^wiaaon  {Heichfrt'g  Arckiv  fur 
Anatomie  vmi  Physidoffie,  1870,  p.  346)  have  found  that  iipou  ihiwa 
"salt  fVoga,"  with  the  circulating'  flnid  conipletel.T  ;ieutra],  the  chloral 
Acta  prccisuly  us  in  tho  normal  frog. 

1  think  the  pvidcnco  which  hog  been  adduced  coinpI«t«ly  disprovoa 
the  cblorofunn  1  huury,  and  forces  anent  to  tha  proportion  that  chloral 
acts  dfrocily  upon  the  orjjanism. 

TexaAPEL-Ttofi. — Th«  results  of  tb«  clinical  um  of  cbloml  arc  in 
■triot  accord  with  its  known  physiological  action.  The  indieatioa 
wliiab  it  most  Uiof\illy  moots  i«  to  induce  tlefp.  Tbo  moro  puroly  nor- 
TfMU  tho  wakefulness  ia,  the  more  Bucceaaful  ia  this  romudy.  When 
from  functional  ovor-uxuitoinent  of  the  brain  duo  to  excoasive  mental 
•train,  or  rw>in  anxioty  or  other  kindred  cause,  the  pAtiont  cannot  slcop, 
ehloral  is  by  fiiT  onr  most  valnnblo  hypnolia  On  tbo  other  hand,  when 
MTcm  pain  muses  wakofMlnoM,  chlorol  in  of  very  httie  value, — at  Icnat 
fa  dowa  which  I  tbiiik  safe.  SontoUmos  even  in  theae  caaos  sleep  will 
oono,  but  it  will  very  oft«n  bo  a  roallo^  tnrablod  sloop,  with  moaning; 
or  other  indii-atiouH  of  KUiTitring;  und  it  may  be  that  tbo  {mtivnt  on 
awaking  will  complaiu  that  ho  has  aulfcrod  more  while  sleeping  than 
when  awake. 

Id  tbo  xleepfeMK(4i  wcurn'nR  at  lime*  during  mnvalcse^nee  from  acute 
diwMwe,  chloral  is  very  etlit-aeioas.  In  the  oarly  stagos  of  /evert  it  U 
•omotinieH  of  advanttgo;  Dr.  Russell  {Qlat-gow  Me4.  Jnurn.,  Feb.  1860) 
recommciidA  it  espocially  in  the  mhi  dtlirium  o/  typkvt  -a  ila  oorllcr 
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fea.  In  advanced  iVvor-cttous,  wlien  tho  symptoms  nro  gnveij 
iynaia'iQ,  I  coDCuivo  that  tbe  uho  of  obloral  would  be  very  porilous. 
la  deUrium  tremens  it  on«n  indncoe  sicop  readily,  but  not  rarely  it  iailn, 
ev&D  ID  largo  doHu.  lu  ihn  BleepleMQaas  of  ucute  puerperal  or  Don- 
puorpural  tnania  tlioro  is  abundant  testimony  to  the  value  of  chloral. 
It  must  not  bo  forcrotton  thnt  chloral  ia  n  dangerous  romedy  n-hon  tbcrc 
is  cni'diac  woakiiess;  and  when  in  u«y  of  the  dif^oosus  just  spoken  of 
llioro  Ih  rcaiion  to  suspect  a  fatty  or  cv«o  n  f««blo  beail,  greiit  cnn 
liiiiat  bo  i;si;r<;iaeU  in  tho  udministralioQ  of  chloral.  Under  such  circura- 
AtAncoH  tho  do3o  of  ten  grains  should  not  bo  escocdod.  and  should  not 
be  roptinted  more  tlinn  unco  uqIuhei  ailur  hei  intot-val  of  wvorni  hours. 

Dr.  Lyon  Pluyfair  (Lancet,  187-t,  vol.  i.)  lias  iniroduceii  iho  uso  of 
chloral  a»  a  means  of  iiUvvialiug  thu  sulfurin^  of  parturition,  and  has 
b«on  followed  to  somo  oxtont  by  other  practitioners.  H«  aftirms  that  it 
produces  a  drowsy  Htatc,  frnin  which  the  woman  i»  nrou.'M>d  Ity  tho  ulor- 
ine  coQtractioDa,  which  am  iiLmi»»t.  nibbed  of  their  painful  cliaracior. 
So  soon  ufi  the  "  paias"  begin  to  be  active  he  adiuinistera  flfloen  grains 
of  the  dini^',  ropo.iling  tho  doao  in  twenty  minutoa;  thirty  graina  offtt- 
ally  are  itullliiiuut,  uud  bo  baji  nuvor  ^ivcii  more  than  a  drachm  duiiog 
a  labor.  I'owarda  the  cloee,  when  ibo  "paiiia"  bucotiie  very  MTero, 
inhalations  of  cblurufonu  or  vt  etbvr  may  be  practisud  in  the  umtal 
maoDor.  It  ie  affirmed  by  other  obi;teLricianH  thai  in  rigidity  of  the  ob 
chloral  is  often  of  great  uervico,  by  aiding  in  the  dcoircd  rolnxatioD,  and 
at  the  Mimo  limo  materially  alleviating  Hufftiriug. 

On  the  wholu,  as  a  pure  liypnoik  chloral  ia  indeed  unequalled,  and 
may  be  uaed  in  nil  ciiscs  when  no  contrft-indioiition  exists. 

Tho  second  indication  to  meet  which  chloral  may  he  employed  is 
to  relax  spoAm.  For  this  purpose  it  baiii  been  uaud  with  advantage 
in  puerperal  and  vTccmic  convulsions.  It  must  be  remembered  that  io 
many  of  the»e  esses,  although  next  to  chloroform  tho  best  palliative,  it 
is  only  a  palliative,  and  munt  only  be  uised  to  quiot  tbu  nervous  diK- 
turbiuico  until  other  remedies  can  have  time  to  act.  In  tdanus  it  has 
been  claimed  that  t;blvrul  is  tha  remedy.  Ur.  Soe.  11.  Beck  (St.  Louis 
Med.  and  Sunj.  Journ.,  June,  167:j)  baa  collected,  of  the  ti-aumatlo  form 
of  the  disease,  tliiity-slx  coses,  with  twenty-ouo  recoveries,  in  which 
chloral  uonslitutod  the  whole  or  the  major  part  of  tho  treatment. 
Itefct'encvtt*  are  given  below  to  fifty-six  caaes  in  additiou  ;  so  that  tho 


■  Reootbny.— Fcrgaaxm  ( EJin,  Mtd.  Joan.,  SvXj,  1ST  I ) ;  WaUoii  (luntti,  1670)  |  But- 
iKt;  Uay ;  BnlUuijno:  Cuililoji  {I'ncifir  MiH.  ami  Stfg.  Joim.]  -.  LuTcj^ruT*  (Biil.  3t*J. 
Jii»r%.,  1(73,  p.  lUS)  ;  UamiloD  (Allania  Mid.  ami  Surg.  Joara.,  IKIJ,  p.  09);  UusuDin 
(hdioH  .V,d.  a>n.,  April.  ]8TI)(  lUi^holot  {BhIUHk  TUraf,..  Uiivi.];  LueUa  Papllkud 
(0ai,  aidiraU,  1874,  p.  t:«)  ;  llniinly  <  Wu/i.  T'irfrn/^.,  liitjri.);  t'niM)  (;,.■««/,  IRT*.  i.  Sftl)] 
Cka*7  {BM.  TMiap.,  iciil.  tH0)i  Diitan>l(€t»iraUI./.  CJiinr-jit,  ISTO,  776]  ;  Laurciu  {U 
ProgrU  »lfit..l6Tt.  18D] ;  p-aglit^i*  (J.>ui».  </t  TMrop..  Ie;a,  211];  taeh  I  cue;  CMftI* 
<£«UMI.  1HT7,  H.  IM,)<1  eMw;  Buun  (Lamioit  /'riii4..ii.  161),  ZmitM;  RoWrti  lAmtr.Jmir. 
M*J.  Sei..  Uxlv.  43l>),  1  wmm;  a»matt  iOinriim'tU  LanMi  and  CliHif.  I5sn,  SIS),  1  cum. 

Taju^ — Porta'  {Stiimidft  Ja\rlU4\rr,  Bd.  di,  p.  IIOJ,  3  cmmj  MumuuanL  (ludian  3l*d. 
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Bland  forty-eight  reoorerios  aiiJ  fortj-four  deaths.  Theeo 
nwuJu  do  not  soom  to  warraaC  tho  high  cetimatu  which  has  boon  wt 
upoD  t)ie  value  of  chloral  in  tetuniu.  Dr.  Miuitiamara  {^Practitioner, 
Korembor,  1874)  haa  »mp)ciyed  tho  rumudy  in  n  [iin«ruiit  way  trom 
what  ia  UHual.  II«lieving  that  it  oxorts  very  littlti  control  over  tho 
•pasns,  h«  has  not  luod  it  for  such  purpose,  but  bos  used  it  aimply 
as  a  hypnotic,  giving  the  patient  forty  graiiix  of  it  ut  bo(ttiiue,and  only 
wfaon  (be  temporaluro  riftca  above  lOP  F.  a  siugle  ilow  of  thirty 
gmiaa  \a  the  morning.  No  othor  medicine  is  given,  but  tho  putiuut  ia 
made  to  swidJow  four  ounces  of  milk  with  brandy  every  four  hours, 
Diiti  egg  boiug  mixed  wiib  the  inillc  momiug,  noon,  and  orening.  Ha 
Maerta  that  in  this  way  out  of  tn-«Dty  connocutive  camui  (all  trim- 
matio?)  ooi'urriag  '«^  nativvft  of  India  he  butt  saved  aeventeeu.  i[y 
own  opinion  is  that  no  one  eingle  remedy  affords  the  beet  chances  in 
tetanus,  but  that  a  c-ombined  tue  of  bromide  of  pulosfium,  opium,  and 
chtorsl  should  constitute  the  baoia  of  treatment,  the  Jialicnt  al.w  being 
supported  with  fuod  to  ibo  utmost,  lu  eirychniue  and  othor  toxtemio 
ooavulaiona  ohtonl  ia  often  of  great  value.* 

In  trismus  mitcentiam  Dr.  Widenhofer  (Boston  M«d.  and  Surg.  Journ., 
1S74)  rccommomlH  it  Tory  highly.  Uu  ftays  that  in  tlie  Childron'a  Uos* 
pitaJ  bo  formerly  lost  all  his  casea,  but  that  by  ita  use  lie  hua  saved  eix 
uut  of  twelve.  He  givv«  it  to  n  young  babe  in  one-  and  two.graiu  doMS 
vy  tho  mouth,  or,  when  thesjwamH  prevent,  in  double  the  quantity  by 
(ha  rectum.  lu  chorea  chloral  hoe  been  used  aometimetn  with  great  ad- 
vantage, more  of\en,  I  think,  with  tho  re»uU  of  simpK'  dimiuinhing  tem- 
porarily the  choreic  movements,  and  aometimes  without  any  otTect.  In 
my  own  experience  the  movements  have  generally  rului-i)ed  with  uo* 
abated  violenoe  ao  noon  aa  itM  exhibition  was  suKpcndeil.  As  a  nocturnal 
^uietoot  and  hypnotic,  it  would  appear  to  offer  vcr>-  great  ndvaotAgoa 
(b  cases  of  acute  chorea  in  which  opoody  death  is  threatened  frum  the 
iaoMsant  and  violont  movemenla;  also  in  cases  complicated  with  tVao- 
taties,  where  a  temporary  lull  in  of  impui-tunco. 

In  puerperiti  convulsions  its  use  in  large  dosee  has  met  with  a  great 
deal  of  favor  (aoe  Phita.  MM.  Times,  vol.  iv.).  A  half-drachm  may  be 
exhibited  at  once,  and  half  the  quantity  every  hour  or  two  pro  re.  naia. 

In  the  convutsions  of  cliildren  it  has  been  employed  with  apparent 
good;  ID  cramps  \a  pregnant  women  it  has  boon  commended  by  Dr. 
Jf  orgeDatem  (^  IVicner  ^Med.  l*rea$e,  Nov.  1971) ;  in  ainyuituf,  by  Dr 
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Losvhl  (^AmtT.  Jovrit.  Med.  Sci'.,  April.  1871);  in  the  spasmoilio  ttoctwnat 
enuresis  of  children,  nlno,  it  may  often  be  nsoil  with  advantnge  (Dr.  J. 
B,  Brfldbnry,  Brit.  Med.  Journ.,  April,  1871);  in  lari/nyi»ntus  striduju$ 
(Dr.  Rflhn,  Jahrbvch  fikr  Kinderkrankheiten,  1871)  and  nther  iqiaamodic 
HfreciioDS ;  in  nocturnal  emisiians  at  bedtmia  it  \»  of  sorvlco  (Gascoyno, 
Brit.  Med.  Journ.,  1872).  In  wlioopiny-covgh  it  would  ttoeta  to  be  of 
vory  f*rcat  value,  aa  haa  been  altosted  by  Drs.  Adnms  (L<ittcct,  u  1870), 
Muiiiiison.  {Ibid., EL,  1870), Rigdcn  (^Practitioner,  xxvil,  1870).  and  Wat«p- 
honse  {Ibid.,  Doc.  1870),  and  by  various  French  obuervors.  Small  dosos 
(two  to  eight  (jTftiiis),  rcpuutcd  at  rL-jjular  intervals  during  the  day,  are 
often  very  eflicaoious.  Another  plan,  cspocially  useful  when  Ibo  parox- 
ysms are  very  Bovoro  at  night,  i«  to  jfive  a  Oill  doso  at  hodtime.  When 
thero  14  a  lendancy  to  bioiichitis  and  pneumonia,  chloml  miwt  ba  uwd 
wilh  car*,  as  in  lar^^  lioflea  it  favors  congestion  of  the  lungtt:  yet 
Murchisoa  b«w  a  vory  threaloninff  case,  compIical«d  with  bronchitis 
and  pneumonia,  grvatl}'  bunclilfHl  by  its  exhibition.  In  Ofthnia  it  has 
eomutimi^s  boen  of  um,  but  more  ofYen  It  has  failod.  Its  hypoUormio 
use  in  tliR  a]f;id  s(ngt>  f>f  rkolrra,  as  recommended  by  Dr.  Hall  (Lancet, 
illy  Z,  187-1),  ttppiJRrs  to  me  of  very  doubtfbl  value. 

Tbo  tiiii-d  imlJration  for  which  chloml  lias  boon  u»od  is  to  rdieiM 
pain.  That  it  will  do  so  when  Riven  in  vcrj-  largo  doxoA  ihoro  can  bo 
no  doubt;  but,  uiiluss  the  dose  bo  so  large  as  to  be  dangerous  my  ox< 
ptirionce  of  chloral  m  that  it  is  of  UttEo  value  as  an  ana>8thottc.  Its 
powcnt  in  thiH  direction  are  incomparably  Icrs  than  those!  of  opium,  and 
itH  habitual  u»u  is  probably  nttondud  with  vtiry  grave  dai]<^ra. 

Tlioorolically,  chloral  might  bo  of  uao  to  rtducc  tcmpfrature.  Ita 
other  active  propcrlica  will  probably  completely  intorfei*©  with  it«  QW 
for  this  purpose  in  the  vast  majority  of  Huch  oa«os,  oHpeeially  as,  in 
onlcr  to  cheek  ihe  dovelopiiient  of  animal  heat,  the  dose  must  be  very 
large.  When,  however,  Ihero  is  a  high  ethonic  Btutc  of  the  »y»tcm,  it 
might  bo  tried  with  (.'niitiun  ;  but  clinical  oxporionee  is  almost  entiruly 
wanting.  J  know  of  but  a  single  case  (vVz-d.  Times  and  Gm.,  Nov. 
1869)  reported:  in  this  its  use  in  euid  to  have  given  natinfatition. 

Jjoeally  a  Holulion  ofchloral  (tt*n  percttiil.  to  saturation)  has  boon  used 
with  Rs^oried  very  good  elVccu  as  a  Btluiuhint  unii  nuliseptiu  in  foul 
ulccns  buboes,  bedaorcB,  etc.,  especially  when  the  dincharge  ist  fhie,  aa  a 
hiemostatic  when  there  is  oozing'  of  blood,  and  ae  ati  antiseptic  and 
local  au»sthotlc  in  uteriRe  and  uthcr  canctrs.  Applied  to  the  ekin,  it  is 
a  powerful  irritant,  and  has  been  proposed  aa  a  vestcaul,  but  is  said  to 
cause  excessive  pain.  Soc  iVtrw  York  Med,  Jcurit.,  xxxrli.  445;  aUo  La 
Medeeine  Moderne,  July  17,  1890. 

Pi-ofusior  Oi^,  of  Uordcaux,  has  proposed  intracenoua  injcetiotU  of 
chloml  OS  a  aubalitule  for  ether  and  chloroform  in  surgery,  am)  im  B 
means  of  oombaling  tetanus.  His  suggetttion  has  b«oa  carried  out  by 
himwlf  and  olhem  in  a  number  of  cases  wtih  a«(ertt"d  good  resulto.  But 
ID  other  inatancoB  it  has  apparently  camjud  death,  aud  its  use  is,  in  my 
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^finion,  ftbMtlntcIy  ur^astiflable.  The  n»ks  nro  tvrofoM.  Under  any 
circunistnncos  cliloral  oocasIonaDy  ttfU  wiih  micxpcctcd  violonco,  nud  it 
htm  cAuwd  dcditli  even  when  exhibited  by  the  mouth  ia  what  are  lutuatly 
considorod  (utfo  dosos.  It  14  plain  that  Ibis  danffor  in  vastly  inoronscd 
by  throtring  the  whole  doso  at  once  upon  the  hvnrt  nnd  non-ous  s^1ftOIIl. 
Eroiy  one  who  has  prneti»od  intrnvunoiis  injoi'lioas  in  animals  ranst 
ba  awnre  of  th(>  cxtraonlinnrc  roHulta  of  throwing  iho  poison  Almost 
BiHiflntod  into  tho  cftvitics  of  the  heart.  Again,  chloral  exerts  a  very 
gT««t  iiilliKnco  on  titirin,  and  has  oven  b«cQ  Uft«d  to  ooagulato  tho  blood 
in  voricos;  tbo  intmvonons  uno  of  tho  drui;  may,  theroforo,  bo  produo- 
tira  of  thrombi;  indoetl,  M.  Tillaux  ba^i  reported  a  coiia  in  which  n 
T«DOufl  con^ilum  was  found  after  dciiib  cxtondiiii;  up  the  arm  otcr  into 
Iheaxillaiy  vein,  and  accompaniod  by  a  whito  hoa^^clot,* 

Tha  aniitejale  powDra  of  chloral  wcro  apparontly  first  noticod  by 
MM-  Dwjardin-BiKiuiiiMtz  and  Ilimo  in  3872  (boo  BuUetin  Thrmp., 
bcxxri.  2£4).  Rucontly  tho  ttubjuvt  hits  been  inronligatcd  by  vuriuua 
obsorvcra,  especially  by  Dr.  K«on  (JPhita.  Med.  Timet,  toL  iv.)  and  M. 
PflCMOnno.  It  has  certainly  boon  sbon-n  that  n  fiolution  of  twenty  to  furty 
grahM  to  tho  ounoo  will  pn.-9un'o  unitnnl  tiaaucs  for  a  great  while,  and 
probably  indoflnitely,  Moroo^'or,  tho  iiocet  microscopical  structure  ap- 
fwars  not  to  b«  altered  by  a  solution  of  this  strength.  Dr.  Kooa's  tirat 
expericnvofl  led  biui  to  hope  that,  as  chloral  does  not  materially  ulTuct 
tbo  color  of  tho  timtucfl,  it  might  ho  uscfUl  in  tho  diwoctiRg-rooni,  and 
mbaequcnt  trials  of  it  haru  cotifirmod  Dr.  Koi-n's  firat  hopw  {Amer. 
Javrn.  Jifett.  Sfi.,  July,  1875).  I>r.  Kocn  haa  also  hod  groat  aattaTaotion 
in  lh«  UM  of  chloral  to  Icoop  fWw  fl^om  odor  tho  unnals  of  paraplegics 
ami  other  paticnl(«  Huffcrinjf  from  inconlincncu. 

ToxtODLooT. — That  chloral  ia  a  dangorouR  ai^nt,  capable  of  destroy- 
ing lifb,  is  attoatod  by  a  numbor  of  published  casoa;  bnt  this  is  tmio 
of  other  druga;  and  the  pnietical  point  to  be  determined  is,  Doea  it 
ever  act  otit  of  proportion  to  1  be  amount  ingested  ?  or,  in  other  words, 
doM  the  ordiaary  tborapoutic  do»o  crer  bocomo  toxic,  and  dooa  it  oror 
set  in  a  cumulative,  unexpected  manner?  .Abroad,  it  ha^  very  com- 
monly boon  prescribed  in  ball'-drnchm  nnd  even  drachm  dos^H,  and  in 
the  vast  majority  of  cased  without  any  bad  roeulta.  That  thirty  gruina 
!•  not  k  safe  dow  is  shown,  however,  by  tbo  case  of  Dr.  Reynolds 
{PM^ilion^,  !li[arch,  ISTO},  in  which  forly-flvo  groins  cnutwd  moat 
klarmiug  symptoms;  by  that  of  Dr.  ^Vataon  (JUed.  and  Sury.  ^porter, 
Jan.  S7,  1871),  in  wbirh  eighty  grains,  given  In  ten-grain  doaoa  spread 
over  Ihlrty-eix  honrs,  nearly  proved  flitnl;  and  especially  by  A  number 
of  eaaea  recorded  by  Dr.  II.  \V.  Puller  (^Lancet,  March,  1871),  in  somo 
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ol'  whk'li  vi<rj>  alarming  emiptoms  follovred  tho  exhibition  of  Lbiny 
graintt,  nnd  in  ono  dcntli  in  a  healthy  yoiin^  woman  of  thirty.  Dr. 
St'hwfftishofer,  of  Vioiitia,  ret-opds  (/rwA  Uoep.  Gas.,  1873)  coiua  and 
<I«4th  in  a  dnrnltftrd  following  the  ingestion  of  half  a  drachm.  Dr.  W, 
n.  Imthrop  {Yfiir-Hftok  of  Thfraprutics  and  Phirauicy,  1872,  p.  2ft4) 
roconls  tho  ca*o  of  a  man  proviuusly  bonlthy,  but  suiTunng  from  Je- 
lirium  tromcnp,  who  took  sixty  grains  between  12  and  1  p.m.,  at  2.30  v.u. 
twenty  (jrnina  more,  and  at  3  P.M.,  no  fiffoct  being  manifost,  twenty 
jrrain*  monv  His  physicians  then  left  him  lileopless  and  complaining 
only  of  a  slight  paralysis  of  the  lower  extremities;  nod  almost  in  a 
moment  bo  was  d«Ad.  Other  coses  might  bo  quoU>d  (6M  Berlin.  Klin. 
WodtOMdiriftf  1876},  but  the  above  are  sufficient  to  show  that  chlomi 
may  kill  tniddenly  and  unexpectedly. 

An  oheorvation  of  Prof(«saor  Vulpian  {CompteS'lUttdiu,  Ixxxvi.  1303) 
ibroira  much  light  upon  those  suddoa  dvath:^.  Uc  found  that  gal- 
Tanisation  of  a  div-i(l<^  vngos  would  eauso  in  a  chloralizod  animal  not 
mumoutary,  but  pennautfot,  arrest  of  rvMpiratioti,  if  the  c«ntna  end 
was  selected,  or  permanent  diastole  of  iho  heart  if  the  digital  pari  of 
tha  aer«  was  attaoked.  It  U  very  probable  that  in  a  man  under  tho 
inlliBDee  of  chloroform  or  of  ehlural,  doalh  may  be  precipitated  by  a 
•light  periphetnl  inhibitory  irritation.  I  think  the  practical  deductioo 
ttvok  (ho  kiiovn  Qtets  t»  that  twenty  groioa  ia  the  highest  safe  duee  of 
ehloral ;  that  thitt  amount  rKouM  not  be  repeated  ottener  than  once  an 
hour,  and,  whon  sixty  grains  bare  been  taken,  not  a^aia  for  aome  boun^ 
anlttes  ia  my  ut^nl  cssos,  as  acute  letanas  or  Tiolcnt  chore*  threalp 
tafnc  ^Mody  dissolution.  On  the  other  hand,  recavcry  has  been  ra- 
IiOrt«d  by  Dr.  Kshtomau  {PhilA.  SItd.  Timea^  Oct.  1S70)  aAer  the  in- 
fteation  i>f  tVnir  luindnxl  and  sixty  grains  There  aro  no  laajona  fbund 
after  doath  from  chloral  whicb  can  be  coosidorod  pathognoinoQic,  but 
a  dark,  bloatc<lc<Hiat«nMce«odoUMrendctte«*or death  froax^hyxia 
havti  bom  noted  is  «mm  cwssl 

Tbo  tnatnoBt  of  ^lontl^poMooing  it  kUntical  with  that  of  opium. 
pBlaUBinf,  oonatsting  in  the  IVvo  nso  of  alcoholic  and  external  etimuiantst 
mdi  w  elMtplaNM,  dry  h«M«  fHotkiii^  JacritiTinnn.  etc,  t»  mainuiB.  the 
okpmkthiA,  Mid  of  akakii^,  wKlkiag;  i4[»|riicado«  of  dfy  eleetrie  braah,  coU 
douohee^  eio..  to  keep  up  the  rwpiimtioii.  la  practiaiag  these  nteasorM 
it  nuiAt  t^o  reauinb«md,  howevvr,  that  the  paAieat  n  chkoal-poisoning 
ia  much  mof*  Kfrt  to  dit  of  exhawtiett.  Ukd  e^MuDr  of  cardie  failure, 
than  in  o|iiuin-iioiKi»iBjc.  a«d  that  therete*  ihoM  tthoda  of  araudiig 
tha  M(T»«entna  whteh  do  not.  like  walkia^  raqaire  the  expeDditttr*  of 
•IhM  W  th«  part  of  lh«  patitHit  arg  to  ba  pfalbrred.  Artificial  roa)wra- 
Mu  ^muM  alwi^  b*  r«*ort«4  l«  hefbr*  aatwal  iMfirmtlaii  aho^ihcr 
Ihik;  and  CIhmm  (fMaiMr^  JMrMehv.  Bd.  di.  p.  9»)  Iva  fiwDd  that 
MkUiutb  aei^hyxUtrd  by  chkuml  ai^y  oA«a  ba  at  oac«  anmaed  by  the 

fcK  utJMtJoas  of  cUxchnow  have  been 
mA  a  caaa  m  nported  by  Dr. 
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ff.  Stone  (^Louisville  Med.  News,  xv.  173),  in  wtiich  fotir  hundred 
nnd  iwtjnlf-livo  gmms  of  chloral  wcro  Ingested,  and  rccovory  oc- 
curred aftor  the  lij-podurmio  a»e  of  ane-lin.b  of  a  grain  of  Biryolmine 
in  ilividod  doscfl.  Atropino  Hcoms  to  mo  n  very  nttionnl  ri'iii<?dy,  »nd 
Dr.  I.  31.  Booth  reports  a  cam  (Lancet  1884,  i.  468)  of  recovery  atlce 
altout  on  I  hundred  and  («n  j^ins  of  vhloral  under  the  iiso  of  tinctura 
of  bollndonnn.  Probably  it  vrill  hcriMi^r  bo  found  that  tt  is  very  im- 
portant in  all  forms  uf  threatening  naro^itism  to  maintain  the  nnimnl 
hoat.  Dr.  Lauder  Bruiitt>ii  haa  shoiro  (Journ.  Anat.,  viii.,  18T'()  that 
If  tho  bodily  tcmporntiirft  bo  mdintninod  nrfificiADy  animals  eitrrive 
floua  of  chloml  ustinlly  fhtal,  or  recorcr  conncioiuncia  morn  quickly 
than  is  noniial  after  small  do*3».  The  inforctKC  19  veiy  obvious  ibnt  in 
ttuman  chloKd-potAomng,  by  the  uao  of  dry  cxtcm&l  hunt,  hot  blankotA, 
hot  batht),  and  other  doviceo,  the  warmth  of  the  patient  lUiould  be  main* 
lahi«d. 

Conflidcrahlo  attention  haa  been  ^ven  both  in  this  country  and 
abroad  to  th«  subject  of  chnnic  <Moral-p<titoning ;  and,  while  eonio 
alTuctions  hare  been  orroni>oudly  attributed  to  the  dnig,  thuro  eucms 
to  be  no  doubt  that  itt*  long-con tinnt>d  iiw  often  dn^n  produce  Rcnou^ 
•yniptom^  Hie  oasc^  itru  divietibli;  into  two  or  thru«  groups,  which 
are,  however,  really  artificial,  ua  19  nhown  by  tho  occiirrenco  of  ca&os  b«- 
Innging  to  two  or  orun  ihr^^ie  of  thi<  groups.  The  first  of  these  inoludos 
those  patiuntN  in  whom  the  roHpiralion  is  chiefly  aifcctod.  The  djT*pn(BB 
may  be  slight,  an<i  may  only  bo  folt  at  timoa,  as  aflcr  exertion  or  after 
meals ;  hut.  it  may  bo  constant  and  al&miing.  Casos  of  this  chanictcr 
are  reported  by  Ja^trowitz,  by  St-hule,  and  by  Ludwig  Kim  {^AUgem. 
&itachri/t  Jir  J'sj/iMutrie,  xxix..  1S73  )  Practitioner).  In  one  inslaiirc 
<Prof9e8or  X.  R.  Smith,  j^iwfoR  Med.  and  Surg.  Joura.,  1371)  death  iVom 
bnmebinl  effusion  i*  bolioved  to  hiivo  boon  cnuaod  by  ohlora).  Dr.  Kim 
affirms  {Berlin.  KUn.  Woc/tenschr.,  xx.  721)  thai  in  some  caaea  rooatal 
dieturliance  with  hallucinations  occurs. 

Id  the  second  group  of  cases,  oruptiona  of  th«  sIud  are  the  chief 
manifesLattoofi  of  the  luxiomiu.  In  tlio  mildiraC.  of  these  there  is  qu 
distinct  rash,  only  tho  occasional  nppearanre  of  trsn<tient  red  blotches 
OD  the  face  or  neck.  But  a  very  extraortlinnry  loudcncy  exiBta  to- 
wards  tho  production  of  a  rash  or  discoloration  at  the  slightest  cause, 
•o  that  drinking  a  glass  of  wine  will  produce  an  inteniie,  oven  livid, 
cryihcmuious  rodness  of  tho  face.  la  other  instances  there  is  marked 
tfjTthoma  (HchuW,  AUgem.  Zeiitchr.  fur  Psychiatric,  xxviii.),  occurring 
first  in  spots  upon  the  faro,  bat  extending  downwards  to  tho  trunk, 
beeotning  mora  and  more  gonorol,  and  showing  a  marked  tendency  to 
A>Uow  the  nervo-trunks.  This  or^'thema  is  seemingly  due  to  vuso* 
motor  ivcahucM,  and  consuquontJy  is  alliud  to  olbor  moro  urgent  symp. 
toms  soon  in  chloral  toxaitnia.  Sometimes  it  invades  tho  mucous  mem- 
branos,  which  heocmiorod,  swollen,  and  epdomatons;  nnd  if  the  glands 
an  iDTulrod,  as  in  a  oaao  mportcd  by  Dr.  Chapman  (^Lartcet,  1871),  the 
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n»uU  may  bo  serious.  A  dctipor  implication  of  tho  vnso-motor  oitJ 
cardiuo  iiorvuUH  s^'stom  wiiii  pi-obnl>ly  iho  caiuo  ol'  the  gcoeiitl  cedetiuk, 
profonnil  wenknen!*,  iirni  failure  of  hciirt-action  in  the  case  njconlcl  by 
Profetisor  N.  Jt  Smith  (Ajc.  nf.),  rroressor  Smitb  also  cnlls  nttuut 
to  desquamation  of  tho  ctitiolo  and  uloomtions  about  the  nails  as 
pro»ont  in  thoiw  cnsos. 

[n  tho  ibinl  group  of  caaon,  pctcchiiD.  occbirmoAeti,  ulocrutions,  and 
even  bigh  Povor  and  othor  pytcmic  syniploms,  aro  assorted  to  hare  been 
produced  by  tho  conlirmoiis  use  of  cbloral.  It  eccma  to  me,  howovor, 
very  doubtlbl  whethor  tbo  dru^  ronlly  was  tho  caiiHO  of  tho  B^tnptonis 
tf-hicli  havo  boon  recorded  by  Cncbton  Bi-o\rn,  by  Sfonktoo,  and  by 
K_im. 

Tho  hnhitual  tiM  of  chloral  m  a  narcotic  has  boon  indulged  in,  it 
la  assertud,  to  n  cutiaidoniblu  oxiont,  hikI  Dr.  Guorgo  F.  Elliott  rc|>orl« 
iXnineet,  1R"S,  i,  754)  a  cnso  in  which  "delirium  Iroraens"  followed  the 
witbdruwal  of  Ibo  accuutoiuuU  druu^fhts. 

Admikiuttiation. — Sufficii^nl  ban  boon  miiJ  oa  to  tho  doM  of  ohiora]. 
It  \*  best  given  diluted  with  a  woiik  »yrup. 

ACetachloral  is  propared  by  acting  en  cbloral  bydnito  witli  sul- 
phuric acid.  Tho  hard  wiiito  stiL>i^tniicc  whit-h  formo  il1\l-t  s  iV-w  days 
w  nn^lu-d  wJLii  watur  and  driud  by  iiioua«  uf  chlui'idv  of  eulciuin  ;  tbeu, 
ini.\ud  with  gim.  it  is  Amned  into  ci'njnns  which  aro  coated  with  p&^ 
aflinc  for  oxloruiU  U4o  as  a  counior-in-itnut  and  local  auiestbotic.  It  is 
Kiid  to  be  los«  irriULling  timn  chloral  (^Lancet^  i.,  lS7i). 


CiiLORALAKiD, — By  the  addition  of  various  principles  to  chloral  tlte 
Gormnn  chcmt-tta  have  producod  certain  compoiiiid«  having  nctivo  pbya- 
iuloyicul  pruporCrio^.  Among  iheBO  is  ckloralcyunhyiirat,  'Whose  aotkn 
roBciublcs  very  closely  that  of  prussJc  acid  (Otto  Hyrmes,  Theai$,  Berlin, 
1889);  ehlomlammoiiium  (uhlara)  and  arnnumift)  ;  ehioniUrethane  (chloral 
and  arethaiio)  j  cJttoralformamid  (^ohlonil  Jind  fi>rmnraid).  Of  thoso  com. 
pounds,  the  \a»t  is  tlio  only  one  of  pnielieal  Uiturvst,  Under  tho  uamo 
iii  cldorahmld  it  has  boon  u»ed  nunii  hypnotic.  1 1  is  a  slightly  bitter 
Crystalline  aubtntaiico,  soluble  in  nine  purlH  uf  u-atur  and  ono  and  a  half 
[Mirt»  of  strong  alcohol.  IL  iu  deconipusod  by  but  water,  btit  its  solution 
in  cold  water  is  modernlely  pcrtiinm-nt;  \l  \»  rapidly  dccoiiipoKtid  by 
alkalies.  In  tho  lower  nnimain,  ebloralamid  produces  lethargy,  uarcuets, 
tloop,  and,  Gnally,  if  it  has  been  taken  in  sufficient  amount,  death  from 
failure  uf  respiration.  According  to  Langgsard  (^Tlterap.  Monatieh., 
1889),  In  the  iitbbil  the  sloop  is  accompanied  by  pronounced  decreaso  in 
the  amount  of  air  dra^vn  in  and  out  of  Ibu  luniks,  and  pronouucvd 
tessenin^  of  the  blood  pi-cBstn-o.  Those  results,  however,  are  scarcely 
in  aceordunee  with  those  of  other  ot>servoni.  Utto  Halaa^  (  FTi'/n.  3ied. 
Hoc/ic/iacA.,  186fl)  found  tho  lloud-prvsKure  very  slightly  nfloflod.  Von 
Moring  und  Zuuts  have  shown  that  the  fall  in  the  air  movemcota  of 
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rwipimlion  obtained  bj*  Lnnga^rU  u'cro  not  grealer  than  thos^o  wliicii 
retull  fVora  8le«p;  and  also  obt»iuoil  <leep  sleep  aud  uvuii  coiupbta 
anesthecua  in  tbe  rabbit  ^ritbout  fall  of  tho  arterial  pruMiiro. 

a  pcrios  of  cxpcrimcnta  luntle  by  Dr.  C«riiA  nnd  myevlf  in  t]i« 
itot3*  of  tbo  UDivenjily,  it  waM  fuund  that  tbo  iolluonce  of  chloml- 
nmid  upon  th«  circulation  ig  very  feeble ;  only  the  lai^gesl  toxic  dow 
livwcrin^  tbo  urteriul  prL-i«iiro  at  all.  Iti  Uio  dot;  the  n.-itiiirniiutis  wuro 
always  enormously  hurried  by  tbe  dni^',  although  do  ox{)«rimcDia  were 
raado  to  dotoriuino  tbo  iibBolule  amount  of  air  moved.  The  action  of 
the  drug  upon  tbe  K|>inal  o»rd  waa  aUio  very  feable,  and  no  peroeptible 
iiifluenco  waa  t>hown  upon  tho  nerree  and  musclea  ;  but  tbe  effect  upon 
tbe  cerebral  cort«x  wiu  very  proooauood. 

TnBBAPittTTics. — My  own  cxpisrionoe  with  ohhtralamid  naoms  to  be 
in  accord  wilb  tbe  gvuenil  vurdict,  that  it  iH  an  li^puotic,  (tluwur  iu  actioa 
Bud  aoarcely  equal  in  ccrtAiaty  to  cbloml ;  il  u^nally  dnen  not  cause  any 
UDpleuaot  afler-off&cta,  but  eomotimos  produces  coufusioD,  giddiness, 
and  hoadocbe.  It  baa  been  oepovially  recummnnded  by  nagemimn  uiiil 
IInA(ir(J/uacft.  Med.  Wor/u'itwh.,  I8S9)  ibr  the  relief  of  cardiac  asthna. 
Our  knovlcdgo  of  its  phyniu logical  action  aooma  to  show  (tat  tbo 
MMKiODS  of  various  olioiciaua,  that  it  u  better  borno  thaa  chloral  in 
COMB  vbero  thoro  is  cardiac  n-oakno«3,  bns  a  foundation  in  fact.  It 
abould  be  given  in  doscH  of  from  thirty  tu  fifty  gminH,  adiniiiiHlorpd  in 
watery  eoluUon  or  eapsulvs  half  an  boor  before  expeoted  time  of  sleep. 


Cbloeai.  Oaiituob. — Kqiml  parla  of  cbloral  and  camphor  rubbed 
l0f«ibcr  produce  a  clear  liquid.  Dr.  Lenox  Browne  clnim«  that  thb 
"WlttO  paint«d  over  the  painful  parta  and  allowed  to  dry"  ghres  tJie 
gnalMt  roltef  in  nevralyin,  and  that  in  toiAhaehe  it  ia  equally  officadoua. 
It  ocra^iona  tingling  of  the  ttkin,  but  never  I)li8t«rs,  aud  bas  boon  com- 
mended in  pniriius.  Adnu-lim  of  it  ttwullovrcd  by  mistake  produced 
T«rj  Mvore  preatration,  feebleneea  of  tbe  puleo,  vomiting,  fiftMo  ''cof- 
fb»gn>uod"  atooU,  and  prolonged  iiarcoli^m,  wttb  brief  iomj-delirious 
periods,  lasting  four  dayit  {Amrr.  Jovrn.  Mtd.  Set.,  Ixxix.  90).  Br.  B,  B. 
Simmons,  who  reports  tho  case,  bos  ainoo  found  cbloral  camphor,  ia 
dosea  of  t<in  to  ttvuaty  drops,  to  bo  very  povrorAil  aa  a  sedative  narcotic 
ia  maoia,  etc. 

BOTTL-CDLoaAL  Htdratb. — ^The  substance  bronght  for«vard  as  a 
retnody  by  Oscar  Liebroicb  under  tho  name  of  eroton^Moral  hgdrate  ia 
formed  by  tho  action  of  cbtorino  gas  upon  aldehyde.  It  cryatallizctt  in 
Moall  gbttoring  tables,"  and  is  soluble  with  difficulty  in  water.  Jl  is 
now  atat«d  to  be  really  butyl-chloral,  which,  when  brought  in  cootnct 
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with  All  nikflli  m  fioluUon,  breAks  up  into  ciiiorido  and  formiate  of 
■odium,  and  biolilorallylene.  AccoHing  to  Licbroioh  {Brit.  Med.  Jemm., 
Doc  20,  1873,  niiJ  Fob.  1876),  a.  druchm  of  thut  subatanco,  cliasolvwl 
in  water,  niirl  intmdiicad  into  tho  fltomach,  produces  in  Iho  course  of 
f>om  fiftoon  to  twenty  niiniitcs  n  dcop  Blocp,  accompnoicd  by  ancMtbccin 
of  the  head,  While  the  eyeball  ba«  lost  its  irritability,  and  the  trigem- 
inas  nciTC  sliowa  no  reaction  whatever  on  being  irritated,  the  tone  of 
the  muscles  remains  unaltered.  The  cfFoct  upon  the  pubc  and  respira- 
tion ia  alan  stated  to  be  much  leas  thao  that  produced  by  equira- 
lont  doaos  of  ehloral  hydrate,  liiobreieh  declaros  that  the  symptoms 
af^r  large  doses  ui-c  deep  elocp,  trig«minnl  anawthcsin,  and  death  by 
arrest  of  respiration.  The  circulation,  he  afilrme,  is  kept  up  with  great 
tenacity,  and,  oven  if  enTdia^  action,  as  woU  as  reapiration,  has  ceased, 
ari,if!einl  respiration  is  able  to  restore  the  aclion  of  the  heart  imiuedt- 
atcly,  nnd  the  lifc  of  the  animiil  may  thus  be  saved.  Immenixj  dosea 
of  ci-oton-elilornl  produce  cardiac  paralysis.  According  to  the  author 
jiiHt  quoted,  the  vahiD  bf  the  drug  is  io  its  power  of  lesnonln^  sonsi- 
billty  before  producing  narcosis.  Those  assertions  of  Liebreioh  are  not 
homo  out  by  the  Bocmiiigly  much  more  clftlorale  nj3oan.be«i  of  J.  T. 
ttoring  (Arch.  f.  Experim.  Pathol.  Pliarm.,  Fob.  187b).  He  found  t)»at 
ibe  eonsibitity  of  the  cornea  wns  not  aboti^hcd  until  the  respiration 
wa»  reduced  to  one-half  its  normal  rat*.  In  doys,  caLs,  and  rabblta 
tbo  blood-prossure  was  reduced  temporarily  by  small  doaoa,  perma- 
nently by  larger  ones.  Intnivonoua  injections  of  safBcient  quantity 
and  conccntntlion  w«-ru  followed  by  immediate  arrest  of  the  heari. 
Altogether,  the  symptoms  caused  by  croton-chloral  seemed  cxactly 
parallul  with  those  induced  by  chloi-al  hydrate.  II.  Windol  Schmidt 
(flw(MiW./.  CTiVwry/p,  1877,  p.  21(1)  nlHo  found  nnroo^isi  to  proe*do  tb» 
ame«theai:L  of  the  boad.  According  to  E.  KbIz,  bulyl-chloral  is  elimi- 
nated as  Hrohutylchloralie  acid,  a  isubstanco  analogous  to  urochtorati^^^ 
icid  {Areh.f.  Qesammte  Physiol,  xxviti.  534).  M^H 

Crolon-tthloml  baa  been  highly  pmiecd  by  Liobroich  for  its  powoni 
of  i-clicving  iicuralf^ins  and  other  piiinful  alToctions  of  the  trtgoniiiius. 
Ho  affinns  that  it  will  afford  nsliof  oven  in  sovcro  tic-<loiiloureax,  but  ta, 
unfoTtunalely,  only  palliative.  Ilia  Blntcmonts  have  been  con6rmcd  bv 
I>rs.  J.  "W.  Lo^  (iMim-ct,  1873),  Benson  linker  {Rrit.  Med.  Journ.,  Oct. 
1873),  J.  B.  Yco  iMncct,  Jan,  1874),  Sydnoy  liinjjer  (Brit.  Med.  Journ., 
187-1),  and  F.  B.  Ijoo  {Ibid.).  In  a  single  Tcry  severe  case  of  centric 
tic  under  my  own  care,  ten  grains  of  the  drug  have  (riven  vary  doeidod 
temponiry  relief,  and  compelled  sloop.  It  is  iwually  administered  En 
doses  of  from  five  to  twenty  grains,  in  syrup,  Tlio  safest  plan  ia  to 
give  five  grains  every  hnlf-hour  until  thirty  grains  have  been  taboD  01 
relief  afTonlcd.  Licbreicli  uses  it  according  to  the  followinff  formula: 
butyl-chloral  liydxato,  5  to  10  paru ;  j[Iyccria,  20  part.s;  dislillod  water, 
130  parts.  Pose,  half  an  oinxw,  followed  in  livo  minutes  by  a  second. 
And  ton  minntee  later  by  a  third  unless  relief  is  affopded. 
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6ULPHONAL. 

Tbu  flubatance,  wIkmm  propur  cbemicul  name  U  diaethyUulfon^ 
meth^lmftkan,  wm  mn<l«  by  B.  Bnumnnn  in  lflS6,  nnd  fin^t  physio- 
logically nnd  clinicalljrroportod  uj>on  byPivfi-iwor^V.  Kust  {Berlin,  KUn. 
WochtKieh^  1888).  It  o««ur3  in  thick  cujoi'leas  prJBins.  soluble  in  ei^h> 
teen  to  tw«nty  parts  of  boiling  water,  not  soluble  in  one  hundroil  pni-ls 
of  cold  water,  nlightly  soluble  in  other,  bc-nzol,  cblorofi^rm ;  ta^It-k'M, 
otiorlciw.  and  of  very  puraiattiot  c-onHliluttoD. 

PorsioLOOiCAi.  AcTiOf.* — In  thw  fi-og,  Iho  dog,  and  Iho  rabbit  sul< 
phonal  produce^  xleep,  which,  if  the  dose  be  suflicient ly  lar^e,  deepens 
into  camn,  and  is  uccompauifd  by  purcsia,  tremors,  and  coiivulifiouft. 
Knoblaucb  uSiruiB  tlmt  not  unfi-cquently  tbo  lo«a  of  power  in  lh«  hind 
l«gs  precodos  aloop,  and  that  wc-jilcnoss  and  ataxia  arc  prorninont  »ymp- 
toQU  afl«r  targe  dotwu.  The  convulsions,  which  iirv  ttaid  to  ha  opileptio, 
are  only  produced  by  yary  large  toxic  doftea.  Professor  Kast  enys  ttint 
Uie  blood-pr«iHiurc  is  not  nltorod  by  doaoa  wbicb  produce  aloop,  and  in 
tJ)«  cxperiniente  of  Sbiok  tbere  vras  oven  pronounced  rise  of  the  arterial 
prenurc,  the  cause  of  wliicb  was  not  dctermiiiedi  as  no  oxpurimunta 
were  made  upon  the  curarieed  animals,  the  rise  in  the  blood -prpssuro 
may  have  been  pruduecd  by  the  failure  of  respiration.  8liiek  state* 
tlutt  the  drug  has  no  influoricu  upon  tho  motor  or  sensory  ni^rvcu,  nor 
opon  tho  musclos.  Kaat  found  that  there  U  neither  microncopie  nor 
BpoctroBcopic  blood  chunywiiQ  animnU  poisoned  by  tbo  drug.  According 
to  Dr.  W.  J.  Smith  {Pra<^iUonert  xHi.)  sulphonal  has  no  ioducace  upoa 
tho  nitroganoos  oliminnlion. 

TuKKAFBiTTto  Ust. — Tlic  curtoBt  reports  of  very  numerous  clinicians 
ag7«e  with  my  own  experiments  in  showing  that  siilphonal  is  a  vatuabts 
addition  to  hypnotics,  coming,  however,  in  power  and  certainty  of 
action,  after  chloral.  Sleep  usually  developti  in  from  thirty  to  forty 
miQutes  after  ita  administration,  in  most  cases  gradually,  but  somolimM 
with  remarkable  sbruptneas.  It  n  usually  quiet,  and  not  followetl  by 
any  disagreeable  aflcr^efTectfl,  although  sometimes  mental  coofusion  iind 
lasaitudo  remain  during  the  following  day ;  these  afterrottulta  being,  in 
my  experiments,  especially  apt  to  occur  in  cases  in  which  there  is 
distinct  bra  in- failure.  Where  the  sIcopleasoMa  is  due  to  pain,  sulphoanl 
is  Dsaally  not  serviceable ;  but  in  the  insomnia  of  insanity  it  generally 
acts  well.  Later  experience,  however,  doci)  not  seem  to  carry  out  iho 
original  a«scrlion  of  Profesftor  Ku«t,  that  sulphonal  is  especially  usefiil 
in  cases  of  insomnia  fi-om  cardiac  diseases.  In  such  affections  Itappcan 
to  be  not  only  an  uncertain,  hut  even  a  dangerous  drug,  infenor  to 
riUoral  (sse  Joachiatn,  Thtrap.  Monatak.,  vol.  iii. ;  also,  Scbmey,  Ibid.^ 

*  I  lui<«  ka4  M«cM  to  tb«  rtfcutliM  it  Pnfciior  EmI  (mIfcmIj  ollml),  Dr.  WUIUia  P. 
BUtk  (/Mma/  iVm.  lim.  DU.,  ICSU).  aad  Dr.  KcobUiKili  |  Tlitrap.  Stan-afk..  ISSft},  oblch 
iMNMr  knavMi*  iot^  ImporfMit.    Ilia  ptpM  of  Faniiulo  ttaimonJl  (ilrvA.  Italiana  ftr  U 

M*L  jr«f«M,  1IS9)  I  hBF*  Ml  MM). 


Tol.  ii.,  1888).  OccawoDilly  evon  the  binglo  doBc  of  aulphonal  produces 
nnuaoji  (even  sovers  gastric  pain:  Dauihviiio,  Paris  Thtiis,  1889),  lan- 
gour,  headach«,  dopr^aslon,  or  pronoiinc-fd  raeota)  di8turl>ance ;  and 
T)r.  Bornemann  reports  a  case  in  which  it  caused  doubU  Tigion,  wilh 
tlio  fooling  of  having  two  lic-ada  and  two  pain*  of  urtna  (Deutsch.  Med. 
Zeitung,  1888).  Still  more  lyequently  does  the  persistent  ase  of  the 
dru^caiino  d iiyigreoable  symptoms  Scholton,  Engolni&nn,  and  Hutch- 
iiison.  of  Loinlon,  all  roport  cases  in  which  a  peculiar  exanthcm,  reeiem. 
blin^  in  ctoiuo  instancus  itiat  of  measles,  in  othcre  that  uf  scarlot  foTor, 
and  usonlly  accompanied  and  ppcc(^d<>d  by  aever«  nei'Toua  symptoma, 
BUCh  n9  menial  oonfViAion  or  woukneHti,  great  munctilar  prostration,  olc, 
was  cauMCd  by  lim  drug. 

Tlic  doflo  of  sulplioiial  is  fVom  ten  to  forty-five  grnios.  It  is  absorbed 
wilh  difficulty,  and  it  should  nlways  1>ft  adminietcr«d  in  fine  powder 
diffused  in  water  or  milk.  OP  enclosed  in  capsules.  I  have  seen  com- 
pressed  pills  of  sulphoiial  pass  through  the  budy  unchaiigL-d.  and  haTc 
no  doubt  that  tlto  reporlvd  great  alownow  or  even  failure  of  action  hoa 
often  depended  on  improper  method  of  administration. 

PARALDEHYDE. 

Acetic  alilohydo  in  obtained  by  tbo  action  of  an  oxidizing  agent,  m 
chromic  acid,  upon  aleobol.  Tlie  aldoliydoa  am  various,  chloral  itaelf 
being  trichlomldehydc,  but  acetic  aldohj'dc  is  the  one  umially  known 
aimply  by  the  name  of  aEdebydo.  It  exists  in  two  polymeric  modi> 
ficaliona.— one  bcinff  paraEdehydo  and  tbo  other  motaldehyde.  Par- 
aldehyde may  bo  ])rL*pni'od  by  heating  ncolic  aldehyde  wilh  n  small 
quantity  of  hydrochloric  acid  or  with  sinu  cbloriJc,  Ita  formula  i» 
{C,H,0),  or  C,H„0,,  which  latter  represents  the  addition  (combination) 
of  tho  throo  moloenleg  reprcaontod  in  iho  first  furniuta.  It  ia  a  colorltian 
lifiuid,  havinjj  a  boiling-point  of  1-3,5"  C,  and  n  very  dimigreeablo  odur 
aud  laate.  Mdisldfh^dc  may  bo  pi-epiired  by  pasting  gaseous  hydro- 
chloric acid  through  acetic  aldohydo  atid  then  cooling  with  a  freezing 
mixture.     It  crj-atallizos  in  needles  or  tolnig/mat  priame. 

Pu.ysioLooicAi.  Actios. — The  pliyeiologiea!  action  of  pnnddohyde 
was  llrst  investigated  by  Dr.  Cervcllo  (^Archiv  f.  Exprr.  Path.  Pharm., 
xvi,  285),  whose  results  have  boou  confinnod  and  extended  by  Albcr- 
toni  {Arch.  Ttni.  de  Biol.'),  Qiiinquad  (CompL-Smd.  See.  Biolot^.,  1884), 
Henocque  (Jtid.)^  Vulpian  (/i(J.),  Bocbefontaine  (Ihid.),  Provost  (/n* 
ternat.  Congras,  1884,to1.  i.),  John  Gordon  {Brit.  Mid.  Journ.,  i.,  1889),  and 
h.Coainj  {Cotiipt.-Jiend.Hoj>.  Cochin.  Lab.  Therap.,  1884-89).  In  frogs 
It  produeua  sleep,  with  loss  of  sensibility  and  com|deto  relaxation  of 
tho  muscular  system,  without  aflfeeting  the  cardiac  moviMUCoLd  or  the 
vngi  or  motor  noivos.  AfXcr  toxic  doses  death  oucurs  from  paralyflie  of 
the  respii-atory  conlre.  In  the  rabbit  dosos  of  tbirtyfiro  to  forty-fiv* 
grains  cause  profound  sleep,  with  progrcSRiveLydiminiiibing  respiration, 
and  at  last  death  from  asphyxia,  without  coDVulsioue.     According  to 
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lb«  TWiMToTinB  of  Gordon,  not  only  the  corebral  bul  aIho  tbo  whole 
low«r  nerroiu  i>jrst«m  h  a(r«ct«d  by  tko  toxic  doso  of  pumldeb^-de,  the 
excitability  of  Ibo  npioal  cord  and  ibo  irrilubillty  of  motor  nnd  sensory 
norT«-trutik9,  and  al«o  of  the  muaclo  it»i;[f,  buiug  diiuiiiitbcd.  Tho 
fnflnence  of  panddahyd?  upon  tbo  circuUitiou  is  not  pronounced,  bul 
■otDs  Blowing  of  the  pultw  ban  boen  not«d,  and  Gordon,  Coudmy,  aud 
Qainquod  huvo  found  llioi  very  liirffo  dcmoii  lower  iby  artcnn)  prcssuro 
ftod  loMeo  tho  heart's  I'orco.  Parnlilcbyde  iscUn)Uial«d'n'ilh  tUo  urine, 
to  wliiob  it  impartii  its  odor;  and,  According  to  Gonlon,  it  in«ro&«OB  tbe 
exonlioa  of  urva,  allhougb  it  usuulljr  diroininbcfl  nuher  than  increaMs 
*.he  flow  of  urine.*  Tbc  fall  of  bodily  tcmperaturu  in  jioiaunin^  by  it  in 
accompanied  by  l«Mcncd  otitnination  of  car1)ODiu  ACtd  and  cban^  in  tb« 
blood  color,  whicb  l&tl4!r,  accordinfr  to  4)uinquad,  in  due  to  the  formation 
of  mfftliiemo^lobin,  but  according  lo  Ilvnocque,  to  ruducod  bvmoglobio, 
wliiUt  Dr.  Coudray  apppjim  lo  diflt-r  fmm  both  of  thefle  i nvest>);ntJ}i'». 

TuiftAFXtn'to  I'lioPEltTtEa. — Pnraldcbydo  is  a  BOmowhai  unwrtain 
brpnotic,  which  has  lillW  influviiGu  over  puin,  but  which  hnn  been  used 
to  n  contiidcnkble  exl«iit  in  dueea  of  one  drachm,  well  diUiKt'l.  Its  tz- 
rocdiogly  nuuscouR  lasle,  and  tbe  dinngrccnblo  odor  which  it  Ix  apt  to 
impart  to  Ihc  breath,  as  well  as  ita  tendenc}*  lo  disturb  the  stomach,  baro 
prevented  it  from  bving  much  employed.  Br.  J.  G.  Kiitninn  h&*  found  1(4 
prolonged  uae  to  be  followed  by  intmclAble  naiial  ulcorB,  nkin-eriiplionti, 
and  other  eridoncoe  of  dtnturbance  of  nutrilioD,iniob  oa  occur  after  the 
tiniilar  oniployuienl  of  cblontl;  Dr.  Sommer  {yetirtti.  C^nfro lb.,  IB^Q) 
bait  noted  soTore  rnfto-motor  diglurbnnce,  and  Kraft-Kbinfj  bn«  iwcn 
delirium  and  other  outurai'd  reaulta.  and  also  a  paraldi-bydv  habit.  Dr. 
H.  B.  Williams  (Journ.  Amer.  M&i.  A»aoc..  Tol.  riii.)  8tat«9  that  he  has 
twod  it  with  succor  ID  epilfps^.  Profesaor  Bofcai  (Pharm.  Pott, 
April,  lf^6)  found  it  in  animals  the  phyetologieal  antidote  of  Rtrych- 
nine ;  and  Kruft'Kbing  UM.*d  it  successfully,  in  dosoa  of  tlirco  dracbus 
k  day,  in  spiiutl  acceesorg  tpaam  (^ZeUechr./.  Thrrap.,  April,  18SI). 

Amtlkjck  IIvubatk  is  a  clear,  eolorlcHs  liquid,  of  a  pcm-tmling  odor, 
Mitublu  in  ei|;bl  [larts  of  water, and  iniscible  with  alcohol  in  almost  all  pi» 
portions,  whoi^e  phjitiolngical  prD|)«rtic8  were  discovered  in  1885  by  Von 
Monog  andTUioriVlder(iffiYwAr. /.  i%y5.CAfMi>,,  Bd.  I.  S.9.  According 
to  Ton  Mering.  it  is  a  valuable  hypnotic,  standing  midwity  betwevn 
chloral  hydrate  and  paraldehyde,  one  drachm  of  chloral,  two  draehnifl 
3r  anij'k'nc  bydmlo,  and  throe  drachms  of  paraldehyde  boin^  about 
dqtuvaJ«nt  In  power.  Id  moderate  dosee  it  is  said  lo  pn>duc«  in  the 
lower  animala  deep  nlccp  without  affsoting  tbe  respiration  or  cir. 
eolation.  Large  doH«s  paralyze  tbe  medulla  oblongata.  Dr.  C.  Diets 
{Dntttch.  Med.  Skitang,  18f?8)  Teporta  caeca  in  which  orcr-doMW,  b*. 
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liored  to  bo  fire  grammes  of  amylcno,  vcro  tnkcn  by  mistnk«.  About 
twolvo  hoiii-a  later  the  patients  were  found  deeply  narcotized,  with 
extrcmiticH  paralyzed,  pupils  dilated,  curiicnl  reflexea  aboliftlied,  respl- 
ntiou  wry  kIow,  deep,  irri'^gular;  pulne  ^luaLl,  slow,  and  Ihu  tcmporature 
distinctly  depressed.  Tiiia  condilion,  lasted  for  some  hours,  but  waa 
recovered  from,  without  treatment  except  iii  ouecaHM  in  which  arlUlcial 
respiration  \va»  pi-ucti^ed  for  l«n  minutes. 

Rec«Qt  roporta  (boo  ospeciaUj  Berlin.  Klin.  Woehent.,  1888)  oecm  to 
flhow  that  mmylone  is  «  safe  and  useful  hypnotic,  superior  to  parat- 
dohydc,  but  ]o»«  certain  [ban  cblural  and  sulphonal.  Dose,  thirty  to 
forty  miuinis. 

Ubethah  is  chemically  carbaraato  of  ethylic  ether.  It  occurs  in 
cry.stalfl  or  crj'stalline  masses,  without  odor,  and  having  a  ta.«te  lilce  ialt- 
petro.  It  h  isolublo  iu  ono  purl  of  wiitcr,  slx-tcutba  parts  of  nlcohol, 
OQQ  pArt  of  other,  one  and  three-ton thn  parts  of  chloroform,  aod  throe* 
lenth»  part  of  glycerin,  Tho  wntciy  solution  has  a  noHtral  reactioo. 
Attoritiuu  vas  lii^t  called  to  it  an  a  jKi^ible  h^'pnotic  by  ProlL-Bdor 
Schmiodoberg  {Archio  f.  Exper.  Path.  Pharm.,  xx.  2H)),  nnd  it  has 
einc«  been  pbyaiologicully  invostigatod  byJacU»ch  {  Wien.  Med.  Blatter^ 
1885)  and  by  Professor  Von  Anrop  {Lcitdan  Med.  Ree.,  Dec.  15,  1886). 
When  ui'othaB  is  given  1o  one  of  thu  lower  nttinialB  it  produces  Hrst  a 
periml  of  oxcitomcnt,  with  mcronaod  rcapimtion  and  cardiac  movements, 
which  is  followed  very  ahortiy  by  a  deep  sleep,  with  Blowing  of  tho 
respiration.  It  a  ftital  dose  ha^  bcvu  taken,  the  rexpiration  bocomes 
slower  HuU  nlower,  the  uneonsciousnesa  abnolute,  the  roflcxM  arc  abol- 
iabod,  and  a  proaouucud  full  of  thu  bodily  Ivtii pcruluro  occurs,  vilh 
marked  weukncfis  of  the  cardiac  action,  and  liualiy  death  fh>m  asphyxia. 
Aeeording  to  Sehmiodoborg,  the  aetion  of  urothnn  upon  tho  circulation 
is  very  slight  much  less  than  tluit  of  ehloruS;  evoit  in  deep  nnrcosia 
tho  arterial  proasuro  remaiaing  normal.  Tho  leaaening  of  reflex  activity 
IS  primarily  due  to  an  action  upon  (be  spiuiil  cord,  ultbough  the  irrita- 
bility of  tho  poriphenil  cndiugs  of  the  motor  norvcs  is  sidd  to  bo 
IcJiwened.  The  psycho-motor  centres  in  the  cerebral  corlex,  nccording 
to  VoQ  Anrop,  auifer  decrenae  of  their  faradic  excitability  under  the 
influence  of  decided  doees.  Urothaa  \s  an  uncertain  hypnotic,  which, 
however,  acts  well  in  some  cases.  It  has  been  used  hypodermically  by 
Koeuijj:  in  doises  of  as  high  a»  iwoiity-one  gniinH  without  succeM.  By 
the  mouth,  according  to  Kraepelin,  a  full  dose  is  forty-five  grains,  but 
eeventy-fivo  grains  may  bo  jcfiven.  Ic  appears  to  hnvo  no  aBftlgMtO 
effect.  It  haah«»u  given  by  Jackman(X(rncrf,  June,  1886)  in  traumatic 
tetanus  with  success  niter  the  failure  of  chloral  (a  hoy  aged  f1ft«en,  four 
graiuji  ewry  two  hours);  and  by  Ur.  T.  S,  JJcnnctt  with  luwortcd 
advantage  in  the  eiittrnpnia  of  childhood  and  of  Ibe  puerjierul  state 
{TraM.  Texas  State  Mr.d.  Auoc,  188T). 
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^^H  HrpiroNF,  or  Acmn'iiENONK,  U  «  coIuHom,  rolatlio  liquid,  haviof;  ti 
^^Hbtir  tciLavious,  {WniMlvut.  udor,  roOHUIng  tlint  of  bitter  nlntondA,  not  iu- 
W  (laminable,  not  Bolublo  in  water  or  id  g'lj'cerin,  but  rcry  nulublo  id  alcohol, 
etbor,  cblorofonu,  butizio,  and  also  ccrttun  oila,  cttpodally  that  of  BWMt 
almonds.  It  wus  first  proposed  as  a  bypnotic  i>y  I>r.  Uiijanlin-Butiu- 
tneti,  who  stales  that  in  ibe  lower  uuiinals  it  c»uii(m«  duup  xluup.  M. 
Labonia  iCompl.'Seiul.  Soe.  Bioi,  1885)  affirm^*,  howoTor,  tbat  it  dova 
not  produco  io  the  Utww  aoimala  d««p  sluop  uuK-s<i  givoa  in  toxic  do«OB, 
whon  the  unooiiscioutftK't^  turniiiiiitt.4  in  donth  f>oiu  aitpbyxiu.  Ho  oIho 
ttotosthatitbasapowerl'iil  local  paralyzant  influence.  Profetisor  GnuHot 
(SnrMine  Med.,  Dec.  168!J)  Ukowiao  fullod  to  obtain  a  hypnotic  ioflucDCO, 
either  by  hy)>ok-rnuc  or  atomachic  Adminietration,  in  doga  and  monkoys, 
and  Mairct  and  Comboinalo  ^MontpdUer  Mid.,  vol.  xviii.,  1886}  rIko  find 
thai  its  narootic  power  variM  la  diffurtml  aiiimulu,  and  tbat  the  para- 
lytic is  OAually  greater  than  the  soporitlc  influence.  jNAer  fatal  doees, 
coma,  goD«nU  muscular  paraly^  nsd  doAl  h  from  asphyxia  result,    Tbo 

Inporta  of  oUnlciaos  upon  the  aotioti  o(  hypiiono  generally  oandoiun 
iu  Kraepelin,  it  is  true,  speaks  of  it  as  n.  u»oAil  remedy,  and  Dr.  C. 
Kormon  {Journ.  Ment.  Set.,  vol.  xxxli.  p.  &19)  has  auccuaafully  uaod  it 
hypodermicoUy,  in  dosw  of  Ave  to  twelve  minims,  in  various  «a8e«  of 

ItDBOnity  ;  but  Hirt,  Mairet  and  Combomalo,  lluy,  and  Rottonbiller  have 
all  faOed  to  obtain  good  roeulld  from  it.  The  maxlraiun  doau  given  by 
Itcy  without  ftuccoes  was  sixty  drops,  or  tweoty-tbree  graiae. 
MtTiirtALisa  highly  volatile  Quid,  boiling  at  IO7.60,  soluble  in  water, 
alcohol,  and  oil.  Prvpnrod  chvinicully  by  Hjilagiill  in  1839,  it  was  not 
BUIfgceted  aa  a  medicine  until  18S7,  when  U.  Pomonali  discovcrtKl  that 
ft  causes  in  the  lower  animait)  »Ic«p,  wi  Ih  inereAM  of  the  puLia.rale  and 
lowerod  arterial  jtruwiurHanU  temperature.  It  has  been  (Urtlier  sliidied 
by  Dr.  M.  Motrokhin  C  Vratch,  x.,  1887,  abatracled  RtU.  MrJ.  Journ,,  vol. 
L,  1887),  who  fiudii  that  it  lussvne  rufivx  activity  and  the  irritability  of 
tbe  oerobral  eortox,  and  when  iuhalod  by  man  in  do«os  of  two  oiincos 
produoea  tleep,  with  lo«i  of  acnRibility,  witliout  any  effect  upon  the 
heart.  But  Dr.  Serines  Popoff  (^Ibid.)  slattti  that  according  to  his  re> 
MMTCboa  it  acta  directly  upon  the  cardiac  muscle  or  ita  ganglia,  both  in 
frogs  and  in  warm-bioodcd  animals.  It  ia  rapidly  absorbed  and  very 
rapidly  ullm!nnt4Ml,  and  uuglii  jmrliapa  to  be  oonsldenxl  as  an  anicstbetic 
nUber  than  a  hj'pnotic.  It  boA  been  given  bypodormically,  but  Mo- 
trokhin affirms  that  ita  eubcutaneous  injection  le  very  painl\il  and  oflen 
eauaes  loool  gangrene  Muirct  and  Combenuilu  {Co^r,pt.-Send.,  Jan.  and 
April,  1867)  bare  uvted  methylnl  in  thirly-aix  casca  of  InMinity.  Thoir 
Mimmcnciiig  du«c  in  ncvonty-iivu  grains,  their  mnxlmum  doAO  one  hun- 
drud  and  twenty  groina.  \\a  use  is  said  to  bo  IWc  fVom  dangvr  and  to 
MUH*  DO  unpleadont  anermfTvet  j  but  moat  piiliviilH  booumc  rapidly  nt-eua- 
tooMd  to  it,  so  tbat  its  iilvej>>|>n>'Jiicing  power  is  greatly  impaircl. 
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In  the  proeent  group  are  considerod  iRodicmoH  vrhoao  prvparations. 
when  lakvn  iuto  tho  sfutom,  caumi  omrkcd  dilatation  of  tiio  pupil,  and 
act  upoD  th«  cerebral  nerve-cells  so  as  to  produce  delirium. 

CANNABIS  INDICA-INDIAN    CANNABIS-INDIAN  HEMP. 
V.B.     CANNABIS    AMERICANA-AMERICAN    CANNABIS. 

U.S. 

Under  tho  reapootive  nivmcfi  which  lioad  this  artielo,  tlio  D.S.  Phar- 
mseoptcia  rocogiiizoa  tbo  driiMi  tops  of  tbo  Cnnnabis  sativn,  or  comniOD 
bomp  plant,  on  it  grows  in  India  and  in  our  own  couiilrj'. 

BXTRACTUM  CANNABIS  INDICfi-EXTBAOT   OP   INDIAN  HEMP. 

U.S. 

Tho  lUc'uboUo  oxlraot  of  Indinu  bomp  in  a  black i&h,  resinous  cxtrucl, 
of  a  decided  narcotic  odor  and  a  pocuUnr  taety.  In  tho  Emst,  hemp  sad 
Its  oduvts  are  imed  as  narcotic  gtimulnnt«.  Gu7\}ah  is  tho  dried  plant  as 
Hold  in  the  ba/an™  of  Calcutta  for«mok!ng.  Ciivrrus  in  the  rosiuou« 
oxudation  witb  Hit:  cpidormiB,  etc.,  ecrapod  off  the  leaves.  ITiuhiiK  i* 
ui  Arabian  preparation  of  the  drug.  Tho  rosin,  which  rcprosonts  th« 
aAtirity  of  bomp,  is  nomelimoR  known  as  Cannalnne.  It  is  bost  obtainud 
by  prucipilating  the  saturatud  tiiiciuro  with  walor  conlaifiEug  aD  alkali 
Ilomp  aleo  containH  a  trace  of  Tolatilo  oil. 

PriTsioLOOiOAL  Actios. — When  given  in  Atll  dosc«,  cannabis  indica 
producss  a  fueling  of  oxliilai-alion,  with  a  condition  of  ivvery,  and  a 
train  of  mental  and  nen'oua  pbonomena  which  varies  very  much  flo 
cording  to  the  temperament  or  idiosyncraaios  of  Ibo  sulijoct,  and  very 
probably  also,  to  Bomo  oslont,  according  to  the  nature  of  bin  surroand* 
inga.  Tlie  sensations  are  genendly  spoicen  of  ns  very  ploaKiirabIa; 
of\«n  beautiful  visioua  Boat  beforo  the  eyes,  and  a  senso  of  ecstasy  flll« 
tbo  whole  being;  Bomotimos  tbo  veooreal  appotilos  are  j^rcmtly  excited; 
fiometimes  loud  lmij»htor,  constant  giggling,  and  olhor  indications  of 
mirth  are  prwtont.  Some  yeara  aitice,  in  oxiwriinorlinjT  ivitli  an  extract 
made  iVoni  the  American  plant,  I  took  a  largo  dose,  and  d(;seribcd  tho 
roealt  aa  follows  {Brneeed.  Amfr.  Philosoph.  Sac,  18(i9,  vol.  ai.  p.  226) : 

"About  lmlf-|>ii8t  four  p.m.,  Soplcmbor  23,  I  took  mo«t  of  the  <K- 

tract.    No  immediate  nymptomit  were  produced.     About  eevon  p.Ji.  K 

profwslonal  call  was  roquenlod,  and,  forgetting  all  about  the  hemp,  I 

went  out  and  aaw  ray  patient.     While  writing  the  proscription,  1  bo- 
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eamo  p«rlvcl1y  otlirious  to  eun-ouudinji;  objects,  but  wimt  on  writing, 
without  any  cheok  to  or  dt^viution  from  tlio  onlitmry  eories  of  motitol 
Acl<  oonneclad  with  the  proceAK,  at  leaftl  that  I  am  anaro  of.  When 
tlia  tvoipo  wott  finiabud,  I  sudJciiiy  rocuUoctcd  where  I  wad,  and,  look- 
inj[  op,  aav  uj  pati«nt  aittiaK'  <luiotly  bofoK)  mc.  The  coiivictioa  was 
imuistiblo  that  1  bad  aat  (hiu  many  minutos,  purhaps  hours,  and 
directly  the  klea  fastened  iteolf  that  the  betop  had  ootamanocd  to  net, 
utid  bad  tbrowu  me  into  a  trauoo-liko  state  of  cunfiidvrablo  duration, 
during  which  I  had  boon  stupidly  sitting  before  my  wonderiag  patioot. 
I  hastily  arose  and  apologiKod  for  remaining  ho  long,  but  was  odsurcd  1 
had  only  been  a  very  few  minuter.  About  Hovon  and  a  balf  p.u.  I  re- 
turned home.  1  w&a  by  this  timo  quit«  excited,  and  the  fueling  of  hilarity 
DOW  rapidly  incrcawd.  it  wm  not  a  sensuous  feeling,  in  tho  ordinary 
meaning  of  the  term ;  it  was  not  merely  an  intelleocual  esoitation ;  it 
vas  a  oort  of  bien-ltre, — the  very  opposite  to  malaise.  It  did  not  como 
from  without ;  i(  wais  not  cunnoctud  nitli  any  passion  or  sonso.  It  was 
simply  a  fooling  of  inner  Joyoasnees ;  the  heart  secni<id  buoyant  boyond 
all  trouble;  Iho  whole  syslom  fdc  as  though  all  souso  of  fiiliguo  were 
furoTer  buiiinhed ;  the  mind  gladly  run  riot,  free  constantly  lo  leap  fVom 
nuo  idea  to  another,  apparently  unbound  (Vom  ita  onltimry  kws.  I 
was  disponed  Co  laagb ;  to  make  comic  gceturoe ;  one  very  fivqucntly  re- 
carrunt  fancy  was  to  imitate  with  ibe  itrnm  the  motion>t  of  a  tiddler, 
and  with  the  lips  the  tunu  he  \ru%  supposud  to  be  plsyiug.  Thuro  was 
nothing  like  wild  doliriiim,  nor  any  hallucinatioiis  that  I  rcmeraberi 
At  no  time  had  I  any  visions,  or  at  kast  any  that  I  can  now  call  t« 
mind ;  but  a  penton  who  was  with  me  at  that  time  etatca  that  once  I 
ralaed  my  head  and  exclaimed,  'Oli,  the  nioutitnins!  the  mouiitainsl* 
While  I  was  performing  the  rariuus  antics  already  alluded  to,  I  know 
very  well  I  wiis  actiuj:;  exceedingly  foolishly,  but  oould  not  control  iny- 
wnit.  I  think  it  wa*  about  uight  o'clock  when  I  bcgnp  to  have  a  fooling 
of  numbnow  in  my  limbs.  al«o  a  inoniio  of  general  unoasinoM)  and  unrest, 
and  a  fear  lest  I  had  taken  an  overdose.  1  now  oundantly  walked 
•bout  the  bouse;  my  skin  to  myiKilf  was  warm,  in  fact  my  whole  stir 
fece  foil  Quiihed  ;  my  mouth  and  thront  \ron>  very  diy ;  my  logs  put  on 
a  strange,  foreign  fooling,  as  though  ihoy  wore  not  a  part  of  my  body. 
I  oountod  my  puba  and  found  it  one  hundred  and  twenty,  quite  ftiU 
and  strong.  A  foreboding.  An  undctinc-d.  borriblo  foar,  os  of  impending 
doatl^  now  commenced  to  creep  over  me ;  in  haste  I  sent  fur  medical 
sU.  The  curious  sonsaiions  in  my  limbs  increased.  My  lega  fell  as 
though  they  worn  waxen  pillnrti  beneath  me.  I  remember  fouling  thorn 
wilb  my  hand  and  finding  ihom,  as  I  thought  at  least,  very  tinn,  the 
mosdes  all  in  a  state  of  tonio  conlraetioa.  About  eight  o'clock  I  began 
to  hare  marked  '  spellH,' — periods  when  all  connection  seemed  to  be 
—Twvd  between  the  external  ^rorld  and  m_'h'»blf.  I  might  be  said  (0 
have  been  unconscious  during  these  times,  in  so  flir  that  I  wa^  ohlivioas 
to  all  external  objects,  but  on  coming  out  of  one  it  was  not  a  l>lsnk< 
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diuuiiiIcHfl  void  upon  whicti  I  looketl  back,  a  mere  empty  space,  bUI 
ratliur  a  jwriuil  of  uoLive  but  aiinkas  life.  I  do  oot  tUiiik  tLuru  wns 
any  oounecled  ttiought  ia  thom;  they  aoemod  simply  vild  revoricB, 
without  u»y  bmding  curd, — each  a  inoi-e  chaos  of  disjt>mlcd  idou.  The 
mind  sieembd  freed  I'l'om  all  its  ynliuury  Ihwb  of  aHsociaiion,  »o  thai  ft 
p!>9«ud  Iroiu.  idea  to  idea,  as  it  were,  pert'ccily  at  i-andom.  Tho  diirnitoii 
of  these  fipells  to  mo  waa  very  gruat,  ulthuugU  th«y  rcnlly  lasted  but 
from  a  few  iiocoade  to  a  minute  or  two.  Indeed,  I  now  ontii-ely  lost 
my  power  of  mo!i?iuring  time.  Sooonda  wcro  houra;  mitiuU^  won 
dayt^i  hours  w«ra  infinite.  Still,  I  was  purfuotly  cunocioua  during  the 
intcriiiisoiona  butwcea  tho  paroxysms.  I  woliUI  look  at  my  watch,  uud 
thon  atUr  aa  hour  or  two,  as  I  thought,  would  look  again  and  find  that 
Bcurcoiy  live  minutes  hnd  olapeicd.  J  nnuld  g:izc  at  iui  faco  in  duep  dis- 
guitt,  the  minute-hand  Heemlngly  molioulo^s,  og  though  graren  in  the 
fVtc«  itself;  tho  lagganJ  eocond-hand  moving  slowly,  bo  slowly.  Jt  ap- 
peared a  hopcloN  task  to  watch  during  its  whold  in^nito  round  of  a 
ininut«,  and  always  would  I  give  up  in  dospaii'  bofuru  the  alxty  sticondn 
had  elapiied.  OccnMioriiiity,  vjhon  my  mind  was  most  lucid,  tl)«r«  was 
in  it  a  sort  of  duplex  action  in  rugnrd  to  the  duration  of  Limo.  I  would 
think  to  myself,  It  lia»  been  so  long  since  a  certain  ©vent, — An  hour,  for 
©sample,  since  ihu  doctor  cainu;  aud  then  i-eason  would  eay,  No,  it  has 
buou  oiJy  a  faw  minutes;  your  thoughts  or  feelings  are  caused  by  1>ie 
hemp.  Nevertheless,  I  was  not  ahlo  to  shake  off  this  sense  of  tho 
almost  iudulJuito  prolongation  of  time,  oven  for  a  minuto.  The  parox 
ysma  already  alludod  to  woro  not  accompanied  wit^  muscular  rolasn- 
tion.  About  a  quarter  before  nine  o'clock,  I  was  standing  at  tlie  door, 
anxiously  watchiug  fur  tho  doctor,  and  when  the  spells  would  como  oo 
I  would  remain  standing,  loaning  slightly,  porhap»,  against  the  door- way. 
Atlor  a  while  I  saw  a  man  approaching,  whom  I  took  to  bo  tho  doctor. 
Tho  sounds  of  his  stups  told  mo  he  was  walking  very  mpidly,  and  be 
waA  under  a  gas-lamp,  not  mora  thtm  one-fourth  of  a  square  distant, 
yol  bo  appeared  a  vast  distance  away,  and  a  coiToepoDding  time  ap- 
proaching. This  was  the  only  ocnasioD  on  which  I  noUeod  an  esa^^<i-a- 
llon  of  distance  ;  in  the  room  il  was  not  perceptible.  My  extremities 
now  began  to  grow  cold,  and  I  wont  into  the  house.  I  do  not  remember 
ftirther,  until  I  was  aroused  by  the  doctor  shaking  or  calling  mo.  Then 
intellection  seemed  pretty  good.  I  narrated  what  \  hnd  dono  and 
suiTcrud,  and  told  the  doctor  my  opinion  waa  that  an  emetic  was  indi< 
cated,  both  to  njiaovtj  any  of  the  extract  still  remaining  in  my  stomach, 
and  also  to  nroiiao  llie  nervous  system.  I  further  suggested  our  going 
into  the  otKce,  us  more  suitable  than  tho  parlor,  wbere  we  then  were. 
There  was  at  this  time  a  very  marked  sense  of  numbnuBS  in  my  limbs, 
and  what  tho  doctor  snid  was  a  hard  pinch  produced  no  pain.  When 
I  attempted  to  walk  up-stalra,  my  legs  soomed  as  though  their  lower 
halves  were  made  oi'  lead.  After  this  there  wei-o  no  new  symptoms, 
only  an  intensifying  of  tboee  already  mentioned.    Tho  periods  of 
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became  at  ouco  luuger  aiiil  more  fVequeat.  and  during 
Bnoo  tDtellcctioa  was  more  iinpcrfuct,  altliou^li  wtion  ilioraugUly 
ToUMd  I  tboiigbt  1  reasoned  and  judged  clearly.  Tho  opprussivo  tool- 
tog  of  inipon'iing  doatb  became  more  intvase.  It  was  bon-iblo.  Kiuili 
paroxTiiiu  wuuld  8uem  to  have  keen  tbe  longest  I  hxd  suffered;  as  I 
came  oat  of  it,  a  voioo  Boomod  conittanlly  luyuig,  'You  arc  getting 
wonoi  your  psroxj-Bma  a ■■«  growing  longer  and  deeper  i  tbev  will  ov«r- 
maslor  you;  you  will  dio.'  A  eonso  of  p«niODal  autngouiiim  boLwoun 
my  will-power  and  myself, «»  affccled  by  tbo  drag,  grew  very  airong 
I  ftfit  as  thougb  my  only  cbauco  waa  to  struggle  against  tboau  parox- 
ytms, — tbat  I  must  coDstantly  arouse  mj'solf  by  an  oflTort  of  will ;  and 
that  otTort  was  made  witb  intinito  toil  and  pain.  I  fult  on  if  Bonio  evil 
apirit  bad  control  of  tbe  whole  of  me  oxcept  the  wllUpowur,  and  was  in 
deUinained  oooAiot  witb  that,  the  lant  citndol  of  my  being.  I  bavo 
never  expenunced  anytblag  liko  the  fcarfbl  Bonse  of  almost  hopuIuM 
aogoUh  and  utter  weariness  which  wus  upon  mo.  Once  or  twice  dunng 
A  paroxysm  I  had  what  might  be  called  Dightmorc  ttensations:  I  felt 
nyaelf  nMUOting  upwanls,  expanding,  dilating,  diadolving  into  tbe  wide 
oonflOM  of  space,  overwhelmed  by  a  horrible,  rending,  unutterable 
despair.  Then,  witb  iix>moiidoiu  ulTort,  I  soomod  to  shake  ikm  off,  and 
lo  start  up  with  the  shuddering  thought.  Next  time  you  will  not  be 
able  to  throw  this  otT,  and  what  ibcii?  Under  the  iafluonco  of  an 
•molio  I  vomited  fWely,  without  nausea,  and  without  much  relief. 
About  midnight,  nt  tho  suggestion  of  tbe  doctors,  I  went  up-Htairs  to 
bed.  Uy  legs  and  feet  scorned  bo  heavy  I  could  itcarccly  move  ihem, 
and  it  wott  as  much  a^  I  could  do  to  walk  wiih  help,  1  have  do  recol- 
lection whatever  of  being  undroasod,  but  nm  told  I  went  immediately 
to^Mp.  When  I  awoke,  early  in  the  morning,  my  mind  was  at  first 
eloar,  but  in  a  few  minult»  tbe  paroxysms,  similar  to  those  of  the  even- 
ing, osme  on  again,  and  recurred  at  more  or  le^s  brief  inlerrala  until 
late  in  tbe  aftwnooa  All  of  tho  day  there  was  mai'i<ed  aoiestbeaia  of 
tbe  akin.  At  no  time  were  there  any  apbrodisiao  feetinga  prodiiec<]. 
Then  was  a  marked  iucreoae  of  the  urinary  secretion.  7boru  wur«  uo 
aftcr-eflccts,  such  aA  nausea,  headache,  or  constipation  of  tbe  bowels." 

Tbe  ecn«e  uf  prolongation  of  time  which  1  experienced  was  to  niv 
very  remarkable,  but  is  not  uncommon  in  these  cases.  It  is  evidently 
due  to  the  immense  mpidily  of  tho  suceoasion  of  ideas.  The  mind, 
without  doubt,  monsuruit  time  by  tbe  durntiou  of  its  own  prooossos,  and 
when  an  infinitude  of  ideas  arise  before  it  in  the  lime  usually  occupied 
by  a  few,  lime  becomes  infiiiitoly  prolonged  to  the  mind.  It  is  a  life- 
time in  tbe  miaato.  A  very  oommon  mental  phenomenon,  not  yet 
mentioned,  is  a  condition  of  double  conHciouraeas,  a  senae  of  having 
two  existences,  of  being  at  the  same  time  one's  self  and  somebody  else. 

In  some  caaoe  Indian  hump  prudui^us,  in  addition  to  or  even  in  tho 
|dac«  of  tbe  s^'mptom  already  spoken  of,  marked  disturbances  of  mo- 
tility.   CooTalaions  bavo  been  notiood  by  Dr.  Lawrio  {Stitle't  Thera- 
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prutics,  vol.  1.  p.  772),  and  local  epaamis  with  Hntaam  convalsioiis, 
lyr.  F.  JI,  Brown.    According  to  Dr.  OSliaughnostiy,  tho  induction  ot 
cutalcpny  in  not  raro  among  tho  Hindoos. 

Wbiitover  may  bo  the  flymptoms  of  the  first  stage,  Booncr  or  Inter, 
if  tho  (Igse  be  pufficiunt,  drowsine^  comofi  on.  GetieniUy,  bcfun)  it  il 
marked,  partial  anicsthoaia,  often  with  partial  \om  of  strength,  is  mani- 
fustod.  o&pooiully  in  tb<i  lowor  limbs.  Tho  piipiU  arc  dilaiod,  tho  pulM 
h  <iiiiclccned,  and  finally  tho  huIjJccI  fiilh  Into  n  heavy  sloop,  out  of 
which  ho  generally  awaUvs  hun!;ry,  without  any  of  the  wretched 
gaetrio  Beneations  or  the  malaiso  folt  after  an  opiate.  Confusion  of 
thought,  howcvur,  may  peritist  for  Nomo  hoiim.  Oannnbis  osert^  bo 
constipating  infliicuco  upon  tho  bowt^ls,  and  uppoars  to  incrviuo,  rallicr 
than  dowroase,  the  excretion  of  tho  kidneys. 

In  tho  lower  animals  pniinabis  indica  producoe  symptoms  Bome- 
whnt  similar  to  those  which  it  cauwit!  in  man.  In  the  dog  thoro  i»i  a 
Btngc  of  oxaltalion  follovvod  by  profound  sleep  (Hans  Zcitlcr,  Inaug. 
Dm.,  1885;  H.  A.  Uuro,  Therap.  Gazette,  L887).  That  the  drug  has 
very  little  influonee  upon  tho  vital  functions  is  shown  by  the  enormous 
iimouiitH  r<M]uired  in  Dr.  Hare's  oxpeniiLuuLs  to  kill.  Dr.  Ilaro  notod 
both  in  the  dog  iind  in  tho  f\*og  that  there  waa  n  period  of  boighloned 
followed  by  oiio  of  marl(Q<ily  lessoned  rolles  activity.  The  lo«s  of 
roflcx  activity  %vhs  tbo  ro^ull  of  nit  influoiico  oKortod  upon  tho  sonaory 
•ido  of  the  cord  or  upon  tho  Hensory  nerve  trunic,  the  anenthesia  in  lh« 
frog  being  complete  at  a  tiiuo  when  voluuUiry  tnovvmetit  was  preserved : 
further,  when  tho  drug  was  applied  diroc-tly  to  the  nervo-truiiif  it  pro- 
duced sonsory  p.iby.  Although  prnhuhly  a  Inenl  nnfcathotip,  cnnnabii 
indica  is  too  tiTitmil  to  bu  »pplt«d  to  delii-ato  iiiuc-uuh  mcnihi-iinca. 

Ta BRAPBUTIC8. — Ticaving  out  of  sight  tho  omployment  of  tho  medi* 
cino  by  alieiii.-)(&,  hemp  hiia  booQ  ui<i;d  iti  this  countr}'  chiefly  for  tfa* 
relief  of  pain,  but  also  to  somo  oxtoiiL  as  a  hypnotic.  An  an  analgeiie, 
it  is  vet*)'  much  inferior  to  opium,  hut  m.iy  be  triod  when  the  latter  is 
for  any  ivhsou  euutni-indieatcd.  In  full  doses,  in  naimlgic  puias,  ii 
certainly  oft-on  givos  relief.  It  has  boon  vory  largely  employed  to  in- 
duce euthnnasiii  in  Iho  advanced  stagcB  of  phthisis,  and  constitutes,  it  is 
Buid,  a  popular  nostrum  employed  for  that  purpusa.  In  tetanut,  Indian 
hemp  has  been  U8ed  quito  largely,  and  until  within  a  short  time  wo^ 
after  opium,  one  of  the  fow  Icnown  drug!*  of  «or%-ico.  Dr.  Roomer  {St. 
Louis  Medical  and  StxrgicalJoarnal.  p.  ^63,  I873j  has  collected  thirty- 
five  case's  with  twenty-one  recoverios  and  fourteen  deaths.  As  sug> 
geeted  by  Dr.  St-Kuia,  of  New  YurU,  cnnnabi*  iadica  is  immotimoa  of 
value  in  th«  treatment  of  migraine.  It  ehtnild  bo  given  continuously, 
day  after  day,  for  months,  in  such  doses  as  will  keep  just  within  the 
limit  of  distinct  physiological  dTvcts. 

AuMiNiSTEjirioN. — Tho  aoliOD  of  the  preparations  of  Indian  hemp 
is  exceedingly  variable,  in  some  caRC«  email  doses  producing  alarming 
eOucta,  in  other  Instances  tito  remedy  seeming  almost  entirely  povret 
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lA  very  grant  difTercncc  in  tiie  flnscoptiinlily 
E;  but  thie  cannot  «xplain  tho  wid«  ^.timncu 
of  iho  dinical  rcBUttA  obtainod  by  iu  uso.  A  Isrgv  proportion  or  tho 
•xtract*  upon  tho  inarkot  must  be  inori.  Possibly  tho  crude  dni;; 
vndaixoos  deterioration  during  iU  long  scft-voyago  tcom  India ;  ut 
least  I  have  bad  extract  carefully  made  from  genuine  Indian  homp 
and  olforin^  all  tho  phyolpnl  chnrnctors  of  good  extract,  yet  ontiraly 
inert  in  doecs  of  many  grains.  I  havo  soon  an  eighth  of  a  grain  of  un 
i-jnxiish  cslroct  produce  in  a  sueceptible  woman  decided  intoxication. 
3o  tiu*  AS  my  prMont  knowledge  goo«,  although  tho  foriMgn  oxtmcta 
of  hump  are  often  inuf!loient,  ihey  are  muoh  more  reliable  ibau  the 
Amerii'an.  Tho  only  tvay  of  administering  hemp  with  satisfaction  nt 
prosent  U  for  the  practitioner  to  try  various  samplos  until  he  get«  au 
aetiTe  one,  and  then,  being  nupplied  with  thiii,  end  having  learned  its 
propur  do»o  by  clinical  experiment,  to  depend  Bololy  upon  it.  Uenip  is 
not  a  dan-;cmiiH  drugi  even  tho  tar;gcat  doses  of  its  active  preparo* 
tioDs,  atlhoiigh  causing  most  alonniog  fymptoms,  do  not  oompromiso 
life.  Xo  caso  of  acute  poisoning  by  it  terminating  fatally  hna,  that  I 
am  aware  of,  been  reported.  Tho  doM;  of  tho  officinal  ttnctiire  (  Tinctura 
Caaiujbis  /iirfior,  U.S.)  is  thirty  minime;  of  l\\v  Jtuid  extract  (^Ertractttm 
OciRHabU  Tiidita  Fluidumt  XJJS.)  one  minim. 

Under  the  name  of  faanate  of  eannaifKe  the  Gorman  chemint  Morcit 
boM  pill  apon  tho  market  a  preparation  of  cannabjit,  which  is  affirmed 
by  FronmOller  CAIemoratiilieti,  1882,  257)  and  by  Jlillor  (Btttin.  Klin. 
WochtiMhr,,  1883,  ix.  1S&)  to  be  n  very  vnlnnhk  mild  hypnotic  in  doac« 
of  from  four  to  seven  grains.  Fronmuller  bolk'vcs  that  tho  failure  of 
others  to  obtain  similar  results  is  largely  due  to  the  use  of  instilKcierit 
doM&    In  some  trials  which  I  made  of  it  it  Mcmcd  to  bo  entirety  inert. 


BBLLADONNiiE  FOLIA-BBLLADONNA  LEAF.    U.S. 
BELLADONNA  RADIX-BELLADONNA  ROOT.    U.S. 

The  U^ves  and  root  of  Atropa  Bullndonno,  an  horbncoous  perennial, 
a  native  of  Europe,  bnt  cultivated  in  this  country,  and  Attaining  n 
boigbt  of  Home  throe  foot.  The  oval,  pointed,  entire,  smooth,  unequal 
leftros  are  in  pairs,  on  a  short  footstalk.  The  belUhape^l,  axillary,  pun- 
Atot  flowers  are  of  a  dull  reddish  color.  Tbo  globular  berry  is  about 
thnw^uArtors  of  an  inch  in  diameter,  deep  purple,  with  a  violet-colored 
julm  and  adherent  green  cnlyx.  Tbe  dried  loaves  have  a  Ailnt  nar 
ootic  odor,  and  a  nwretifih,  snb<acrtd,  slightly  nausoowt  toote.  Tho  dried 
^Gndrical  branched  root  is  fVom  ooe  to  several  inclnM  in  diameter, 
much  longer,  flbrou«,  externally  reddish  brown,  internally  whiliah, 
abnoitt  odoHoss,  with  a  vary  feeble  sweetish  taste. 

ATROPIXA.    VA. 

Tho  sole  Active  principle  of  belladonna,  discovered  by  Hoin  in  1931 
Bud  independently  by  Geiger  and  Uesse  in  1633,  occurs  in  silky  pri» 
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malic  nnd  ncicular,  oflcii  Kg^es;ot«d  crrstalB,  of  a  bitter,  burning  tiutA, 
without  odor,  soluble  in  tliroo  hundred  parte  of  cold  and  filty-cight  of 
boiling  water,  forty  of  benzole,  thirty  ot  other,  throe  of  chloroform, 
and  eight  of  nlcohol.  Il  is  most  ahundHnt  m  ibu  root,  and.  according 
lo  M.  Lefort  {L'Union  Mtd.,  Nov.  1871),  in  that  of  young  planU* 
Cyanogen  gAs  pAHScd  through  ita  alcoholic  solution  maltea  a  deop  red 
(Hintcrboyer).  The  most  roHiiblo  tost  Is  tbo  phy»ioIogieal  one, — it., 
ihc  prodiictJon  of  mydriasis  in  a  mbhtt  or  a  cat  by  the  local  application 
lo  tbfi  uya.  It  baa  buL'U  found  in  alt  tlio  tissues  of  jioisoitiMl  indiridnals, 
but  always  exists  in  greatest  abundance,  and  is  most  easily  doinoa> 
stratod,  in  the  urine-f 

PiiTsioLouiCAL  Action. — WhcD  (he  smiiiltst  physiological  dose  of 
atropitic  ie  nd miniatci-od  to  raan,  the  only  8yn»ptom  induced  ia  dryncM 
of  the  ihront  and  mouth,  and  possibly  some  disorder  of  rision.  When 
a  little  larger  amount  is  given,  this  drynosa  is  more  intense,  and  is  asso- 
ciated with  redness  of  tbo  fauces,  dilated  pnpil»,  disoi'dered  vision,  aad 
possibly  diplopia.  The  pulso  is  eomotitnos  at  first  ruodcrcd  less  fr*- 
q^uoDt,  but  this  decrease  is  very  transient,  and  certainly  in  many  cases 
(■Jiniiot  he  demonstrated  at  all.  Often  from  the  first,  certainly  aflcr  a 
short  tituo  in  &!]  caaca,  the  heart's  boAte,  after  a  toxic  dose  of  tlio  alka- 
loid, become  exccsHivcly  mpid,  the  pulse  rising  to  one  hundred  and 
twenty,  or  oven  oao  hundrod  and  sixty ;  and  in  a  little  while  a  pwuliai 
bright-rod  flush  appears  on  the  f^co  and  neck,  and  may  spread  over  the 
whole  body.  As  I  have  scca  this,  it  lacks  the  punctationa  of  the  rash 
of  acarlot  fever,  and  is  only  in  very  eevoro  caeoe  folloM'od  by  doaqufttna- 
tioTi. 

Early  in  the  course  of  the  ayraptoma  of  airopine-poiootiing  there 
is  very  often  forcible  expulsioii  of  urine,  and  ei-uctions  of  tbo  penis 
may  occur ;  but  afiorwaivis  thoro  ia  rorj-  generally,  Hnrloy  Rnj'a  always 
(0/d  Yegdabh  Neurotics,  p.  207),  n'Tonliou  of  urino.  "With  tlio  symp- 
toms above  onumcmtcd,  intclloction  may  remain  perfect;  but  (hero  is 
goTicrally  some  lightness  of  head,  giddiness,  and  eonfUsion  of  thought, 
as  woll  OS  a  staggoriiig  gait  and  ritsllos^uoss.  Occasiomilly,  even  with 
dones  which  m.iy  be  called  medicinal,  thero  are  spoctntl  illusions. 
Urowaiuoafl  is  not  a  genoral  or  at  all  chflrnctcristic  symptom:  if  pres- 
ent, it  is  apparently  always  produced  indirectly,  as  by  the  removal  of 
some  cauHc  of  previous  wiiUuftilneas.  When  a  decidedly  poisonous 
amount  of  belladonna  or  its  alkaloid  has  bocn  taken,  all  the  symptoms 
already  noted  arc  intensitied,  and  to  tbein  in  added  a  peculiar  talkative, 
wakeful  delirium,  in  which  the  patient  iiTe4  in  a  world  of  his  own. 


*  Tb«  molt  r<«riit  ehroiieal  retFitrntiH  ttwtD  lo  thov  (li>(  there  krv  tlim  injdriktta 
Slkklsld*, — Mcoi-iDc.  bjruKjKoltic,  ftnil  Ujoiclne,  dniuriuD  ^ai  dubQliino  Wing  lainuraaf 
thM«.  It  II  »l'o  iUIhI  tbit  wmaiiniDB  hglUdontia  rrat  yiclil*  (<n1,v  hymaykuiiDD.  and  tltU  It 
U  -pDMtbl*  lo  abinsc  bjr  ohgrnlc*]  IrtJiImetit  toair.  if  doI  all.  of  thoia  alkatnlij*  Into  othan. 

f  For  A  eb«niM  F'bjilnlnBiciil  itndjr  of  tropint  anil  otbar  dariratlrM  Insa  atroplwa,  «m 
Ar«Jh>V  /.  Sjj.tr.  Pallul.  u.  Pharm.,  T.  103. 
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CncTo«<c<!  by  the  spectres  and  visionB  which  throng  liim,  and  com- 
pletely ohliviuus  to  the  surroun'liiif*  roalitica.  Thus,  I  have  eeon  a  liuly 
romsjn  for  a  long  timo  otooping  and  holding  foRt  to  the  bod-poHl,  to 
trhtch  she  tAlked  in  the  ino«t  %-olublo  manner,  as  though  it  wore  an 
intclligont  living  entity.  RomctimcH  thin  doiirium  ia  wild,  nnti  tho 
patient  ftlmfwt  uneontrollnbly  riolent.  After  a  time,  (iloop  may  com« 
on,  and  on  waking  from  this  MtmplBto  oonecioiisnosB  m»y  be  reftaiueil, 
or  the  nymptoms  mny  gradually  fiiibside.  After  a  very  large  drwe  has 
been  taken.  ncTcro  convulsions  may  nppcar  in  a  verj- short  time,  and 
poreiBt,  Willi  or  without  furious  manincal  delirium,  until  ncnr  death. 
Sooner  or  later,  however,  tho  delirium  subsides  into  etupor,  and  tho 
oooTulsionti  into  pamlyHiii ;  and  when  tho  do»c  has  been  enormous,  and 
especially  when  the  alkaloid  itself  has  been  tAkett,  ntupor,  with  j^rvat 
mtwcular  rvjlaTatloo,  may  occur  rery  early.  Llvidity  of  tho  foco,  and 
evident  im{»erfoet  aeration  of  the  hinnd,  are  not  iteen  in  ntropinivpoison- 
fng,  except  in  the  stage  of  most  imminent  peril.  Death  is  preceded  by 
marhod  faiiuro  both  of  the  heart's  acUon  and  of  tbe  respiratory  forcw. 
In  most  caAes,  I  think,  it  in  actually  broujrht  about  by  asphyxin.* 
PoBUraortom  examinnttouM  have  ttbown  in  fitiul  cma»  congu«tion  of  tbe 
Inngn,  of>cn  with  ecchymosM,  and  a  similar  Htnte  of  tho  membranes 
And  oven  substance  of  the  brain  nml  cord.  According  to  U.  liomattre,f 
congostion  of  tho  rcUna  ia  an  almoat  chnructoridiic  lesion  of  atropine, 
poinoning. 

Upon  tbo  k>wor  nnimah  belladonna  to  a  great  extent  acta  on  ii])on 
man,  althoui;h  ita  iufluenco  is  much  leas  poworAil  in  tbcm,  and  very 
much  larger  dosos  are  roqiiirod.  Seeming  ditforencca  of  action  are  in 
moHt  caaea  simply  apparent,  not  real.  Thiu,  in  the  dog,  as  in  man,  tbe 
ptibo-nt«  is  very  greaUy  incruased  by  atropine,  while  in  tbe  rabbit  it 
is  not  As  will  bo  shown  hereafter,  the  rise  of  tho  pulne-ralo  in  tbo 
former  is  largely  duo  to  psralyrtis  of  tho  par  vagum.  Atropine  para- 
lyxoa  the  par  vagum  in  tho  rabbit  as  much  as  In  lh«  dog.  but  in  the 
rabbit  pneumo^stric  paratyKis,  by  section  or  othorwue,  is  never  fol- 
lowed by  a  rise  of  the  pulse-rato  at  all  comparable  to  that  seen  under 
similar  circumstnaces  in  the  dog.  Evidently  tbo  action  of  the  drug  is 
identical  In  the  two  ca^cs,  although  the  symptoms  arc  different.  Tn 
Uioir  aonsitivcncsH  to  atropine  animals  diCTor  very  much,  and,  as  a 
general  rule,  bcrbivora  are  loan  susceptiblo  than  camivora.  Thus,  the 
nbbit  may  bo  fed  for  days  entirely  upon  beDndnnnnli^avos  without 
injury,  and  many  grains  of  atropine  are  necessary  lo  kill  bim.  Birda 
■^t  least  pigeons — I  have  found  will  orten  recover  after  the  hj-poder- 
Riie  injection  of  two  grains  of  atropine,  and  three  grains  by  the  mouth 
did  not  prove  fatal.    A  very  curious  and  at  present  iouxplieable  fact, 


■  9m  ■  «M«  r«|Mtt«4  br  8.  W.  Oi<m,  Amtr.  J^-rm.  JtrJ,  Soi.,  IS««,  |t,  401.  m  •  •tiikiaf 
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which  I  hfiT«  repentodly  TorifiM,  la  that  the  pnpiUin  pigeons 
be  dilated  by  the  1190  of  b^lliidnnnii. 

The  close  study  of  the  physii>lox!cal  action  of  atropine  can  only  ho 
made  «ystom  by  system,  and  I  shall  now  cuusidcr  the  autgoct  oader 
nuftb  heiidings. 

AelioTi  OB  the  Ctrcvlatory  System.* — In  the  dog  and  in  tho  rabbit 
aoiall  doses  of  atropine  cause  an  increased  frequency  of  Iho  pulse,  with 
riao  of  tho  arterial  prossupo.  If,  bowovor,  Inrgor  amonnta  of  the  alka- 
loid are  used,  and  especially  if  tho  pnisoil  in  thrown  iinmcdiati:ly  into 
the  Tcnous  circulation,  Iburo  in  an  immodiato  fall  of  tho  blood-pn-w^upc^ 
altbcuKh  th«  pnls«  iDcrca^es  as  before.  Bczold  and  Bloobaum  i^UtHtf- 
tveh.  atis  d.  Phyginiog.  LahonHor,  in  Wi^rzburijy  Heft  i.)  Btato  that  the 
doHe  of  atropine  can  bo  ko  graduated  im  to  produce  at  lintb  a  temporary 
i-iao  of  tho  arterial  prv^^surtt,  follo\vod  in  a  ehort  time  by  n  falL 

In  alropinixcd  animnU,  as  is  stated  both  by  Bezold  and  Bloobauni 
(foe.  ei(.,  p.  33)  nrid  hy  Monriot  (/?/■  la  Mithode physiol.  en  Thtraf.et  detti 
Appiiaitiom  a  t'Efude  de  la  BeHadons,  Paris,  I8G8,  p.  73),  and  aa  I  haro 
iVoquontly  seen,  section  of  tho  vagi  ia  not  followed  by  any  increaao  of 
tho  hoarl't!  actio^n,  and  ^Ivanisalion  of  the  nerro  is  incapable  of  influ- 
enoin^  the  viscuti.  It  follows  that  atruptn'B  in  toxio  doses  paralysos 
cither  tho  trunk  or  tliu  pcriphoral  filaments  of  the  nei-ve,  and,  aa  Be* 
aold  and  Bloolmiim  boHcTe,  mont  probably  the  latter.  Tho  observen 
just  named  hfivo  found  that  if  atropine  l>e  injected  into  the  carotid  so  as 
lo  reach  the  pncumoguslric  cunlrvB  bofui-o  tlio  poriphury,  there  ie  an 
*nsLan iJinoouH  fnll  in  the  rate  of  the  heart's  beat, — an  indication  that 
open  tho  cnnlitte  inbibitor>-  centres  atropine  acta  as  a  direct  etimulant^ 
precisely  nn  it  doe*  on  the  spinal  cord,  the  rcft«on  that  the  action  ia  not 
more  manifest  under  ordiniiry  cirL-umHtance»  boin^;  tho  incapacity  of 
the  pnnilyKcd  vaffua  to  transmit  tho  central  iiiipnieo.  This  asserted 
Blimulalionf  of  the  inhibitory  centre,  if  it  bo  correct,  accounts  rory 
boftiitifiilly  for  tho  primary  brief  slnwinR  of  tho  piiho  stated  to  occnr 
in  some  last^s  of  atrfipine-poianniny.  (Soo  Sttlle's  Therapeutics,  vol.  i. 
p.  725.  Mitchell,  Koon,  and  ilopchouao  found  It  in  about  one-lhinl  of 
tho  easca  after  largo  hj-podennic  Injections;  Da  Costa  in  a  largo  pro- 

•  A  Innj  puper  upno  (Ulsbiir  bsaii  nitil  ■t^el[^itl*  hu  Hmd  publlsbtd  Vy  Rvnbaeb  %a\ 
F<«MiQli  (  V«rl,.,«.iL  rf.  H'U rtiurji*!-  PA^»...V»rf.  C«,H..,  ig^j),  [„  nlijoh  rmulta  loUlty  al 
TArlaneo  with  tin**  of  all  al'bw  «biorT»n.  nn-l  tnnuy  of  tlraui  u  totn.ll  j  nt  vntiitico  with  gen- 
«n1  phyil-jl-jgieiJ  lo",  •>»»*  *»«>  na^nA.  Spac*  vaaa'A  he  r[»irF<t  for  >  oritlfiMn  of  Ihii 
p«|)er.  and  the  rco-lor  <■  icfbrrod  to  tb«  mviiuir  lUnlf  obntrMttd  (/.nn.(o,i  Af»rf,  Jttr,,  t.)  anJ 
to  Ui«  oritiiu*  of  nnrniicli  {A<rltit  /.  Srpmr.  Palkol.  fharm..  11.  30T),  q^  ,|„  pknrmn- 
koUj.  UuterfUtM.,  fl't.  I.  UvCl  5  nnJ  4. 

tTb«#xpBrtinonU  tiniJ  nonolurimi.  of  Ro«bMh  and  PrtMlol,  conll™  tba  Mlatxinvr 
tbl>  »U[iii.IMlng  Mlhn  of  .IwpiM  en  thn  Inhthltor;  «ntm,  bm  cnncot  Im  rwrirwi  m  »r. 
root,  for  rawunt  a1r««dr  gL»«o.  ITirnftolc  (.irrk;.,/.  Etp,r.  AnSof.  n„rm.,  It  3391  and* 
(hftt  the  Winutfrt  .bse  of  .In-pln*  in^rBu.-  lUo  nyhlhj  ..f  U,,  ho^rt  iRor  Wimnlnti^  of  tU 

iBhihiWry  MiDirM  bj-  miiKftrine  ond  coi..«|ooQt  .I«w!(,^  of  lis  beM.  Thii  d^«  noL  lio««Ter 
pwv«  tb.l  ftlrapinB  liM  no  «"™  «"  tl"*  InhlWlerr  centrw.  f orth.r  la»Q,tljMia„  In  ntnJ 
IH7  for  •  potitir*  waolution. 
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portion,  Amer.  Journ.  Med.  Sci,  July,  1863  ;  rdJ  Htsa  Maij  Ptitnnm  in 
soma  tjwos,  A'tie  York  Medicol  Rtc^rd^  1873). 

■  The  reporls  as  to  tho  action  upon  tho  tVog'ti  hoart  arc  somotrliat  nt 
v&riancu,  ikiwJitcb  and  Ludani  Laving  uolvd  nu  Sncreasc,  Uouuck  a 
lututcning,  in  ttm  cardiac  pubatiuna  [^Verhandi.  P/t>/siolog.  Ofseliseh.su 

■  Berliti^  1881).  U.  Schupiro  stalM  thac  thU  voriatico  is  nccountod  for 
by  ttiQ  fact  which  bo  has  diHCOVoroil,  thu.t  wboren^  at  high  tcinpora- 
turo  (IS*  C.)  the  pulnations  arc  diminished,  ai  low  lompuiiilure  (7^  C.) 
th«y  are  iDcruasvd.  Thu  u:cpluii«tiun  of  IX.  8i-bopiru  duos  not,  howovor, 
contain  tho  wbol«  truth  :  it  appears  to  bo  cortaio  that  aAcr  large  doM« 
of  atropino  tho  JVog's  honrt  HulVunt  diiutolic  aiTiuit  and  (.-iinnot  bo  r«- 
cxciivd  by  gulrauiu  or  otlit^r  stimuli ;  and  Buzold  nnd  nioolmum  {loc.  cit., 
p.  48)  haTe  found  that  the  eaiiie  thiu^  occur»  wlmu  an  ovurvrhulming 
dow  of  tho  alkaloid  w  injottod  into  iho  jugular  voia  of  a  mammal. 
When,  by  the  diviaioQ  of  the  Bpinat  curd  and  vagi,  tbo  hcnrt  i»  isolated 
IVom  tbo  n«n'e^:«ntros  and  tho  vaao-motor  nor^'ca  uru  puraly^-^d,  Bezold 
and  Bloobaum  have  found  that  atropino  toesona  at  onco  the  arterial  prew- 
aro.  The  doseo  of  Bezoid  and  Blocbaiim  were  too  largo  to  lihow  the 
effvct  of  iitinuto  qu»ntiti«))  upon  llio  boart  of  the  ninmmal  after  iu 
iiMlation  frcim  thu  nervous  system.  It  may  bo,  huwcvor,  considorod 
0ettl«d  that  oceriehdming  dosea  of  atropine  act  as  a  dired  paralymnt  tip^n 
fAe  iuttrt-musile.  Minute  quAintitia  probably  stimviate  the  muscle  ;  thus, 
IlaniKOn  di»cov«rod  that  ntropino  cauneii  in  the  heart  of  tbo  octopus  pro- 
nouucvd  excitation  of  th«  luuKular  iibi-u;  U.  Lan^tindurtf  {Arc/dvfur 
Fhj/t.,  tSSC)  found  that  wh«n  tho  cut-off*  apes  of  tbo  frog's  heart  vta 
touebad  with  a  minute  quantity  of  atropine  it  immediately  commenced 
to  beat ;  and  G.  Beyer  (Amer.  Joura.  Med.  Set.,  July.  1885)  noticed  ibat 
tbe  Tentrioles  of  the  isolated  t«rrapin'tt  hrart  are  enorniously  Btimulatod 
bj  ououte  quantitiM  of  the  alkaloid,  nltboujch  thvy  aro  arrv^tud  in 
dfaslolo  by  larger  araounle.    This  aution  of  the  druj;  upon  tho  buart- 

■  mttai^  is  probably  tho  cau«e  of  the  increased  pulw-rHt<>  which  fata  bMO 
'    noted  as  occurring  when  atropine  ia  g^ivon  after  diviMOD  of  tbo  Ttffi, 

and  which  has  be«n  (probably  erroneottsly)  attributed  to  stimulation  of 
ft    tbe  aocelerator  ni>rv«<«  (see  7th  Edition ;  also  articlos  by  Profeiisor  E.  T. 
I    Roiehert  and  myiielf,  Univertity  Med.  Mag.,  1891). 
I  The  relation  of  bellndonnu  to  tho  iNuo-mofor  nervous  system  is  of 

^MBeb  practical  importance  that  it  de^n-es  tbo  closest  study.     Brown- 
^rB^nBrd  »ay»  positively  that  the  dm;;  has  the  power  of  exciting  the 

moscular  fibres  of  tho  art«rioIe« ;  but,  ati  he  oowbcrv  dotails  tho  reasons 

tfor  this  opinion,  I  thinh  little  weight  is  to  be  attached  to  his  nlntuniL'nl. 
In  I8S7,  Wbiirtoa  Jonc>%  of  Knghtnd  (Med.  Times  and  Oa:.,  p.  28, 
185T),  annoancod  Ibo  fact  (oonfirmed  by  Lentattt^,  loe.  cit.,  p.  62)  that 
if  atropine  be  dn>ppcd  upon  tbo  web  of  n  ttx*g't*  Toot,  under  the  micro- 
scope tbe  TowcIs  can  bo  soon  to  coutmct.  l>r.  Haydcii  (DuUin  Qmxr- 
Itftif,  Aug.  16C3)  in  re[>eatirig  these  cxporimonU  found  that  if  the  t-lcin 
wero  cut  just  abovo  tbe  foot,  no  contraction  occurred,  and  concluded 

14 
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that  tbe  pIionoraoDon  was  purely  roftox,  Meuriot  {loc.  cit,  p.  39) 
obtained  in  some  cn»C9,  but  not  inrnriably,  tho  rMulU  of  tho  last  ot- 
K-rror.  Ho  has,  Iiowover,  disoovored  that  if  iho  nerves  of  the  leg  be 
diTidod,  no  fontractioii  ever  takes  place.  Atropine  la  nn  imtatu,  and 
it  is  ovident  tUat  the  coutraction  caused  by  il«  local  :ipplicalioii  'a 
ei/nply,  as  Haydon  believed,  a  reflux  phonoraonon,  precisely  similar  to 
tlial  which  occurs  on  the  application  of  any  choriiicat  or  mechanical 
irriumt.  Tho  oxpcrimcnta  of  Wharton  Jonos,  upon  which  «o  much 
has  boon  basod,  cuust,  therefore,  be  eliminated  tixiin  the  eridenco  oo 
lht>  qucetion.  The  problem  can  bo  solved  only  by  Btudying  tho  efTocts 
of  tho  remudy  admliuBterod  so  as  to  act  oa  the  part  solely  through 
th«  circulation.  Memriot,  as  Uio  result  of  such  fitndiee  on  the  iVog's 
web,  has  oonctuHod  that  there  is  in  tho  first  stages  of  tho  poieoning  a 
very  slight  contraction  of  tho  vessels,  amounting  to  nothing  more  than 
iucruii»u  of  their  tonicity,  never  to  any  decided  lessoning  of  thtiir 
lumen.  Dr.  llarley  (J'As  Old  Vegetable  Neurotics,  London,  1369,  p. 
220)  ha*  witnosMod  a  more  decided  contraction  of  the  vea»els.  I  hare 
tried  tlie  experiment  several  times,  but  obtained  no  decided  result*. 
On  the  otber  hniid,  Be^uld  and  Blochaum  (he.  eit^  p.  50)  have  made 
similar  experiments  upon  tho  ear  and  mi^eentery  of  tho  rabbit,  and 
have  never  been  able  to  detect  any  contraction  of  the  vosaols,  and 
consequently  deny  its  exiAtenco.  In  these  experiments  It  was  not 
pvseiblo  to  use  tho  microBCOpe, — which  detracts  greatly  fixnn  their 
vahic. 

The  evidence  derived  ftom  direct  observation  of  the  caplllariea 
8C0II1B  to  me  to  be,  on  th»  whole,  ducidudly  in  favor  of  their  contrac- 
tiob  by  minute  douos  of  belladonna.  I  do  not  think,  however,  that 
much  weight  ih  to  bo  atlnchod  to  ovidence  of  this  nature.  The  altera- 
tions in  the  calibru  of  the  veasels  are  so  slight  as  to  leave  great  play  for 
tho  imagination  of  tho  observer, — n  eoiu"co  of  fallacy  which  probably 
RocoiinW  for  the  different  resultg  obtainod  by  diflTcront  investigatOM. 
Much  more  (ieeisive  proof  is,  however,  obtainable  trova  a  study  of 
the  arterial  preiwure.  I  have  found  that  after  eectioQ  of  the  vagi 
Atropine  etill  has  the  power  of  rnisiag  very  materially  tho  arterial 
pressure.  As  atropine  does  not  augment  the  force  of  the  individual 
oardioo  beat,  and  as  the  increase  in  tho  number  of  tho  cardiao  pulMi- 
tions  caused  by  it  after  section  of  tho  vagi  is  comparatively  slight,  it  Is 
exccedin.fjiy  probable  that  the  riae  of  arterial  pressure  just  epokcQ  of 
is  due  to  a  contmetion  of  ttte  small  vct^sels.  This  logical  conclusion 
becomes  almost  a  certainty  when  it  is  fUrther  known  that  after  division 
of  the  cord,  and  consequent  separation  of  tho  vessels  from  their  vaso- 
motor centres,  atropine  is  powerless  to  produce  rise  of  nrtcriul  press- 
ure, a  fact  vouched  for  by  Behold  and  Bioebauni,  and  which  I  cad 
confirm  from  my  own  experimouts  (^Amer.  Joum.  Mai.  Sci^  April, 
1873).  To  this  cumulativo  evidence  must  bo  added  the  exporimeut^il 
fiict  noted  by  Uczold  and  Blocbnnm,  that  whou  a  small  dose  of  atro- 
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pino  is  injected  into  the  oirotid  artory — i.e.,  into  tho  vaao-motor  contro* 
— tboro  is  OD  install  Uqooua  Hm  of  blood-prosKuro.* 

Yltfving  all  Uioha  fact«  together,  I  am  forc«<l  to  gire  aswnt  to  the 
propoBtion  that  atropine,  in  not  too  targe  amount,  \a  a  stimulant  to  tht 
vasomotor  centres;  a  ooocIuhIuu  in  harmony  with  (he  action  of  the 
drug  OS  ail  tho  other  motor  ceatroa.  All  observers  agree  thai  in  the 
advanced  f>taf;d  of  atropinc-poi^oningiaftcr  tho  blood-prMSure  baa  com- 
meoood  to  fall,  there  is  dilatuiiou  of  the  capillarioaL  It  seems  most 
probable  tliat  this  is  due  to  a  direct  action  of  the  poisoD  ou  tho  muacu- 
Jar  fibrvs  in  tho  co&td  of  the  vcdsels;  fur  whoa  directly  applied  to  tho 
web  of  tho  frog's  foot,  atropine,  after  a  time,  produces  an  erideiiily 
paral^'tic  dilataiion ;  and  Bezold  and  BloelHiiim  have  found  that  the  arte. 
rial  muscular  couta  iu  utropino-poijioning  Unaily  low  tJieir  irritability, 
but  that  60  long  as  tbcy  retain  it,  j^ranlo  stimulatiou  of  u  syin  pathetic 
oer^e  does  not  fail  to  induce  cootmclion  tu  ihe  tribulary  vmsoU. 

Action  vpcA  tka  Xcrrout  System. — The  delirium  which  is  so  ohnrao* 
toristic  of  atropine-poiBoniug  showa  Ibat  it  haa  especial  relations  with 
the  cerebral  cortex.  Profoesor  Albortoni  has  made  a  fteriee  of  experi- 
menu  to  determine  wbotlior  it  inhibits  or  affcota  tho  motor  powers  of 
the  cortex.  lie  finds  that  neither  the  single  largo  doue  nor  the  re> 
peatod  continuous  doeo  bae  any  power  in  prcrenling  the  epileptic 
Miaoro  Toeulting  in  dogs  horn  tho  stimulation  of  tho  motor  zone  of 
the  cortiix:  enormoua  toxic  doses  seem  only  to  render  the  reapooao 
tlover  and  less  rivid  (Arch.  /.  Exper.  Path.  Pkarm.,  xv.  265). 

In  1862,  Dr.  S.  BotUin  (^Virchoxo's  ArcKiv,  xxiv.  85)  found  thnt 
when  the  vMeel^  of  a  fi-og'a  lef(  were  tiod  and  tho  animni  poisoned 
with  atropine,  while  parulysis  dovolopod  itself  in  the  ordinary  way  in 
the  nninjored  1«^,  the  injured  leg  preaorved  it«  motility.  Ha  abo  dia- 
oorerod  that  the  nerve  of  the  lei;  whose  arteiy  had  been  tied  trnns- 
mlttod  a  forcible  impulse  to  its  tributary  mnfldee  under  tbo  etimtUus  of 
a  jc^lrante  current  much  weaker  than  could  elicit  tho  fhintost  response 
trota  the  ner\-e  of  the  opposite  aide.  He  concluded,  very  logically,  that 
atropine  acta  na  a  paralysant  to  the  motor  nervo-trunkA  themfielvoH, 
aad  also,  since  motion  persisted  tn  the  protected  le^  after  it  wm  com- 
pletely loat  in  itfi  fellows,  that  this  iufluenoe  of  the  drug  was  exerted 
opon  the  motor  trunks  before  the  spinal  ceatres.  Theeo  expcrimenta 
have  been  eoaSrmcd  by  Lfmaltro  [^oc.  cit.,  p.  -19),  by  Bvzohl  and  Bloc- 
lAura  {toe.  cit.,  p.  2ft),  by  Mcuriot  (/or.  eit.,  p.  90),  and  by  Fntser  and 
otbera,  who  have  proved  that  atropine,  if  in  salllciont  done,  has  the 
power  of  datlroyiny  the  rjrcitahilit^  of  the  rffermt  or  motor-nerve  fitretj 
but  that  it  must  be  in  vt-ry  large  (|uuiitity,  m  that  in  mammals  death 
may  be  caused  by  the  alkaloid  and  yet  a  notable  amount  of  flinctionnl 
power  bo  retained  by  tbo  moU>r  nerves.    Bezold  and  Bloebaum,  whose 

•Hi*  prapw  to  *OU  tba  B«B»U  Mkd  BlMbaain  aUrlbnU  lU*  ffM  to  pi}«LIiMl  dUUA. 
-,  wkkoU,  b«««IU,  M  It  MMII  l»  »(W  fMd  NMni, 
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%ia  cxporimenU  are  e^peciallj*  commendable,  ulUnQ  tltat  veij 
kuvu  tliuy  buuu  &blo  toluLly  to  du^truy  by  atroplae  llie  fuDCtioQal 
powurof  Iho  motor  n«rvfls,  and  also  havo  sliowti  that  both  tho  norvo- 
Htom  and  the  poripliui'al  iiitiu-muHCuiar  nervo-ondingH  arti  utfeoted.  All 
tho  exi)<:riiuuuU-ni  agreo  thtit  no  atagu  of  BuiJcr-cxcilabdity  preceding 
that  oi  dopt-tisctii>ti  CUD  bo  diticovured. 

i'rofcsflor  Thos.  It.  Frasor  diuoovorod  in  1869  (TraM.  Roy.  Sae. 
Edinli.,  XXV.  45l>)  thut  if  a  frog  roceiva  uu  injeution  of  about  oiie- 
tbousAiidth  part  of  ltd  weight  of  ati'opiiio,  a  condiUon  of  perfcoi 
P&ralysis  and  abolition  of  roflox  action  cnmoa  on  nflor  a  time,  and  lasto 
from  two  to  Ibiir  dnys,  to  be  succeeded  by  a  tetanic  Htage,  with  riol^nt 
mvulsious  and  uxcoasivo  excitability  of  iho  roflox  centre*.  Tbe  con- 
'^Uions  of  thiH  stai^  have  been  shown  by  Pranor  to  bo  spinal,  occurring 
Alter  Bti«tiou  of  tli0  uurd  iu  all  part;»  of  tlju  body.  Dr.  Froeer  fonrMl 
(Kxp.  59,  p.  481)  that  when  be  pmtoclod  Ihu  liiiid  Iug«  by  tying  tbo 
HorLa  til  its  bifurcation,  tetanus  appenred  in  them  ut  a  timo  when  ibo 
anterior  logs  wore  eomplotoly  pamly«cd  imd  tbo  brachial  nerves  were 
unablo  to  respond  to  the  ^alranio  etimulation.  Again,  ho  vtas  able  to 
produce  symptoms  closely  analogous  to  iho*e  enused  by  atropino  by 
injecting  Himultaneously  two  poiaonii, — one  a  stimulnnt  to  tho  cord,  the 
other  a  panilyzant  of  the  norve-tmnlis.  Thoso  facta  would  soom  to 
pi-oro  that  dui'ing  tho  pai-alytic  «tagc  of  tho  action  of  ntpopino  a  con- 
vulaant  condition  of  the  oord  in  masked  by  a  pAnLlysed  elnto  of  tJtie 
efferent  nerves.  Tliis  conclusion  is,  however,  invalidated  by  certain 
facts  obnorvod  by  Fra^cr,  and  especially  by  llio  ruecnt  ru»carchcH  of 
Bing«r  a  ad  Miirrell.  Thus,  in  someof  PraBor's  cxperimonts  tho  paraly. 
sis  was  at  no  time  eutfiijiuiit  to  mask  a  tolamia;  in  experiraonU  of  all 
three  obaen-cra  the  tetanus  did  not  develop  at  oiico  in  parla  in  which 
tho  nervo-trunka  wore  protected  by  cutting  off  their  blood-supply ;  con 
trary  to  tho  obaervalion  of  Fraser,  in  a  number  of  oxiwrimiinw  per- 
fonned  by  Ringer  and  Miin-ell,  nl\er  tliu  aorta  had  been  lied  telAnua 
developed  no  earlier  in  the  protected  than  in  t!ie  unprotocted  leg.  In 
some  of  the  experiments  of  llinger  and  Murrell  tho  pamlyzaut  effect 
of  tho  poison  paused  off — vohintiipy  and  rellox  uciion  returning — before 
the  Bupt.'r\-entioQ  of  ibe  tetauuK.  These  facts  teem  to  show  that  tho 
paral^'vis  as  well  as  tho  tetanus  is  due  to  an  action  upon  tbo  coutrc^ 
the  di'Ug  so  acting  upon  the  9j>inul  coH  as  first  to  abolish  and  then  in- 
tensify it8  rvtlex  aclirlty.  The  exj>1aiiutiun  of  this  lingular  action  can- 
not at  present  bo  couitidcrud  a«  established.  T)r*.  Ringer  and  MurraU 
believe  that  both  tliv  puraly^is  and  thti  tetanus  arc  duo  to  a  depreesaot 
action.  The  theory  is  that  the  nurmul  cord  bus  a  power  of  roaiatillff 
impulses  rocoivcd  IVom  tho  periphery,  and  uspoeially  of  pruveuliuff  tbotr 
wide  propagation  among  the  spinal  cuntrca.  During  the  first  alago  of 
the  fttro  pi  no-poisoning  it  is  supposed  liiat  the  motor  portions  of  Ifaa 
cord  are  bo  paralyzed  aa  to  be  nnabk'  to  form  or  propognlo  any  motor 
impulao,  and  hence  tbo  goncml  paralyais.    Later  on,  however,  tho  motor 
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rolls  bavo  H>  Titr  recovered  themaclres  as  to  be  able  to  generate  im- 
put***  IVocly,  ftlthoiiKh  ib«  rcstatire  power  of  the  cord  is  mill  in  abey- 
ance. Con!wqiientIy  a  periplioral  iiiijmUo  pUj'K  as  it  wore  at  will  up 
and  doirn  tli«  spinal  coixl,  arid,  inslead  of  giving  me  to  a  simple  reflex 
action,  gives  origin  to  a  scricit  of  ruflvx  rnovcmoula,  invulvtiig  all  tbe 
nnsclfls,  and  constituting  n  lotanio  convniHion. 

Tlw  ozpcrinienU  of  Tjcmattro  {loc.  cif)  inilicato  ibnt  belladonna 
cxerta  a  nmilnr  paralyzant  and  convultiant  action  in  mamiuala,  and  Ur. 
Fruer's  invealij^tion  confirms  tliis.  It  would  seem,  however,  that  in 
mammals  tbe  oonrulaant  action  comes  on  more  rapidly  and  i^  Icfm  prO' 
tractod,  and  that  the  paralyzant  action  is  also  less  inleniie,  than  in  the 
(h>g;  60  that  while  the  batrachiaD  poisoned  by  atropine  is  in  the  be> 
ginning  paralyzed  and  aflcrwurd»  convulaod,  the  mammal  Buffers  from 
convuliiionA  and  reflex  spUHmH  early  in  tbo  poiHoning,  and  often  exhibits 
wfdsQOefl  all  through  of  the  excited  ruflex  activity.  Tlie  difference  in 
Um  aolion  of  nnn-fatnl  doscfi  of  atropine  upon  the  frog  and  upon  the 
■aaimal  is  graphically  exprcaeed  by  the  diagrams,  FIgo.  9  and  10,  ttom 
the  paper  of  Dr.  Fraser. 

Fig.  9  reprewnw  an  expcrimont  made  npon  a  doj^:  in  it  the  curve 
of  paml>*in%  op,  p,  leaves  the  line  of  normality,  AB,  before  the  curve 
of  spinal  stimolation,  the  first  symptoms  being  tho»o  of  paralyriis.  Ab 
tha  curve  of  op,  p,  never  reaches  tho  lino  of  complot«  pnmlyeis,  CD, 
the  paralytic  action  is  not  sufficiently  great,  in  the  height  of  the  poison, 
to  prevent  tbe  manircstation  of  the  considerable  spinal  etimulant  action. 
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Fig.  10  cxprcatKM  the  rc!«ulta  of  an  experiment  upon  a  frog:  in  it^ 
although  there  waa  some  epioal  stimulant  action,  aa  evinced  by  the 
eurre  s^,  s^  s^  fl,p  and  althoiitth  the  paralytic  curve  p,.  pp  p„.  p,^  p^  never 
Teaches  the  line  of  complete  paratyHin,  CD,  yet  it  is  tnanifiMl  that  the 
paralytic  aotion  of  the  drug  throughout  the  experiment  masks  and 
MTUS  Qp  tb*  cOBTIilflivo  fndueocc. 

It  is  very  certain  that  in  man  atropine  exerts  this  double  Inflaonce; 
for  the  records  of  poisoning-cases  are  at  onco  the  records  of  convuU 
Bkmfl  and  of  paral>*sis.  It  would  ecoin  that  early  profound  paratysia 
Dccun  when  a  very  largo  dose  of  the  poison  has  been  taken  in  its  con- 
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centratod  allcaLoidal  conditian,  and  oonaequenlly  has  boco  rapidly  ab- 
•orbod  and  sii<l<lunly  prcc-ipitattd  upon  tlio  ucrvout)  s^ttom. 

Id  tUt)  ttxjJorimcntB  uf  Uotkia,  mado  by  tying  the  vessels  of  the 
frog's  leg^,  as  doscribotl  ott  pago  208^  ttio  iiivostljrator  found  that  aU 
tbou^b  for  u  timv  irrilALiou  of  ihu  fi>Qt  of  tbo  perfectly  paralyzed  log 
'ivouid  i-auBQ  HpiLiinis  in  the  opposite  liml>  whoso  nerve  vna  protected, 
y^X  Inter  in  tlio  poisoning,  allbougb  irritutiO'ii  of  tbo  foot  uf  the  pro 
toclvd  log  caused  tnovotnent.s  in  that  leg,  no  irritation  of  the  opposite 
poiaonod  loot  vrtui  able  to  iiiduco  any  roe^poiido  wbiLtuvcr  on  cither  side. 
From  this  he  di-ow  the  incriCAblo  conclusion  ih.it,  while  atropioe 
paralyzes  Sist  the  motor  nerroH,  yet  later  ii  acta  nli^o  on  the  afferent 
n*n'03.  The  very  buautifui  experiments  of  Dr.  Fraacr,  already  quoted, 
certainly  shon'  that  the  afferent  nerves  enjoy  a  compitrativo  immunity 
from  the  infiucnt'O  of  iitixipine  in  lar*a  dosco.  For  when  ono  Ic"  of  a 
frog  wan  protoclud  by  tying  the  cnirni  artery,  during  iha  period  of 
genemi  paralysis  any  irritation  of  the  poisoned  leg  would  produce 
itumcdiiitu  rutlex  convul.tiond  in  the  unpoi^oned  extremity, — u  dcnioii- 
fltralion  lliitt  while  tho  functions  of  the  otfi^ivnl  or  motor  nerves  wore 
Buspcmled  wherever  the  poitmn  reaebed,  the  nffuront  nerves  rainined 
iiioro  or  loaa  of  their  activity.  Tliis  of  course  confirma  a  portion  of 
tbtt  eiperimenta  and  contluBions  of  Bolkin,  and  does  not  disprove  tbat 
atropine  acUi  to  some  extent  upon  tlio  nffopent  nerves;  for  a  very  tuoblo 
impulse  reaebing  the  cord  in  its  excitod  condition  would  cause  reflex 
inovemants.  Bcaold  and  Hlochnuni  (loc.  cit-,  p.  20)  have  i ii vesltsratcd 
this  eubjocl  by  oxposinj^  the  acinlic  nervoa  of  a  etr^-cbnizod  fmg,  im- 
mcrsing  tbeia  for  a  portion  of  their  courso,  the  ono  in  a  Rolution  of 
atropine,  the  other  in  u  solution  of  the  phosphate  of  sodium,  and  tboa 
tenting  tUfi  olTect  of  the  application  of  alimuli  in  causing  reflex  move* 
mon1«.  Tho  result  waanotverysnii^iratitory,  so  many  sources  of  fallacnr 
arising — sources  not  necessary  hert^  to  point  out — as  to  viliato  greatly 
the  exporimenta.  They  certainly  found,  however,  tbat  the  nerre-trunk 
preserved  lor  somo  Hno  it«  power  of  tninamitting  impulse  even  when 
iiumursod  in  a  two-and-a-hall-per^ont.  solution  of  tho  alkaloid.  Bczold 
aud  Bloebaiim  (p-  25)  also  repeated  the  experiments  of  Botkin,  sub- 
fltaiitially  conlirming  them,  but  showin-r  that  very  largo  dose*  are 
necessary  to  nffect  tuiriously  tho  eonduciing  powers  of  tho  afforenl 
nerves. 

The  following  oxporimonts  of  Meuriot  (loc.  cit.,  p.  95)  prove  con. 
clnsivcly  that  atropiuo  does  influence  the  alToront  nerves.  He  found 
(hat  if  It  frog  bo  bound  tightly  arouiirl  ihe  body  so  aa  lo  interrupt  the 
circulation,  and  thou  bo  poisoned  by  atropine  in  the  front  part  of  in 
body,  at  first  iprimtions  in  any  part  give  rise  to  general  spasms,  but 
after  a  time  in  order  to  got  any  movements  of  tlio  hind  legs  il  is  neoea- 
Baryto  aj.ply  an  irritnnt  lo  tliem.  Again,  the  hinder  pn'rtfl  of  a  ftw 
wore  so  bound  by  ligamros  as  to  <!Ut.  off  on  the  one  side  all  communi- 
cation except  by  the  nurves,  a[>d  on  ibe  other  to  leave  free  the  ncrvo 
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ami  U)0  ToascR  A  slrong  injectioa  of  ntropino  iros  then  givon,  anil 
whoa  the  momoat  carao  thnt  in-itation  of  tho  periphery  of  tho  log 
wboM  oircutiition  was  Tree  irouM  no  loii^r  cuuse  reflex  spasms,  tho 
arMry  of  this  leg  hLho  whs  Lie<l,  ao  that  both  \(sg»,  tho  one  nti'opiiiiztxl, 
Ut«  other  not,  wcro  now  conncctod  vriih  tho  body  of  tho  frog  only  by 
th«ir  norrea.  Strychnino  was  given  hj'podcrmionlly,  nnd  it  va»  found 
that,  while  irritation  of  tho  ntropiuizvd  l«g  hud  no  elTuct,  tftimulatioa 
of  tho  non-atropiniEcd  log  gnvc  riao  to  general  convulwoiiB.  The  whole 
proMDt  evidence  shows  that  atropine  depresta  the  afferent  nerces,  but 
much  vwre  feeMy  than  it  d9e4  tht  efferent  nervtt.  Miss  Mury  Putnam 
(iV.  r.  jVfd.  Bee,,  1873)  snorts  that  if  tho  genertil  tissue  of  tho  A-og'H 
limb  be  tied,  tho  vcosela  and  nerves  being  IcCt  intact,  ae  as  to  prevent 
diffuaioD  of  tho  poison  through  the  cellular  tissuv,  tho  sensitive  nor^'ca 
mm  Alone  afPectod  by  atropine.  As  no  dotniU  of  oxporlmonts  »i-c  given, 
the  matter  rests  simply  u[>on  the  owMrtion  of  Miss  Putnam.  It  is 
very  difficult  to  Imagine  why  a  oorvo  should  be  alfeetod  dlfTerontly  by 
A  poison  when  rcachtn(^  it  by  diflcrciit  routex,  and  cqaully  diHicult  to 
concave  how  tho  poison  should  ruach  more  cQuctivoly  iho  motor  than 
th«  sooeitive  nerves  by  difTtiMon.  Further,  It  ie  also  almost  m  nnreA- 
aonablo  to  bclicro  that  any  perceptible  difTuNion  through  the  collutar 
ti&$uu  should  occur  when  th^;  ^-at  of  iojuc-lion  is  in  a  distant  part  of 
the  body.  Taking  logutfacr  thu  facts  that  MIim  Pulnam'u  abortion  i» 
OQmpported  by  detailed  exporimcTitH,  is  excecdijigly  improhnblo,  nnd  in 
seemingly  opposed  to  an  uiionnoiia  masd  of  experimentation  by  some 
of  the  moflt  cjcpchenccd  and  ablo  invostigators  that  have  over  lived,  it 
aeems  to  mo  that  it  cannot  ho  accepted.  It  is  probable  that  atroi>ino 
acts  upon  the  jwripheral  filaments  uf  the  nerves  more  quickly  (ban 
upon  the  main  Irunk.s;  thin  is  corrobomtcd  by  Miss  Putnam,  who  elates 
that  she  boa  eccn  galrnuization  of  a  sciatic  nervo  coaso  indications  of 
paia  in  an  atropinized  animal  when  the  puripbeml  sensation  was  already 
hMt. 

There  can  be  no  doubt  that  in  tho  higher  animals  atropine  acts  upoa 
the  cerebrum  as  it  docs  in  man,  producing  the  same  peculiar  delii'ioiis 
lotoxicalioD  often  ending  in  »lu[H]r.  It  is  not  nccesfutry  to  discuss  this 
matter  further,  except  to  remark  that  bcUailonna  is  not  a  hypnotic. 
The  fact  that  the  exhibition  of  a  rcmudy  is  fullowod  by  sleep  in  dictewto 
is  DO  proof  that  the  remedy  Is  in  a  proper  sctiso  a  bypnotie.  Ho  one 
wosld  give  oyster  soup  such  a  eognom(>n,  yet  in  certain  oxhausted 
wakeful  Btatea  of  the  system  such  food  may  bring  back  sound  sloop. 
If  belladonna  ever  nets  as  a  hypnotic,  it  is  in  this  indirect  way,  by 
removing  some  cahao  of  abnormal  wakefulnesfl.  U  can  never  b«  rcliod 
•m,  hkfl  opiunt,  to  induce  sleep. 

Action  on  the  Votuntarj/  Hutcies. — The  voluntary  mosclca  escape  un- 
Mathod  Id  atropino-poisoning.  1 1  is  true  that  Lomattro  has  shown  that 
Uis  contractility  of  a  striated  muscle  may  be  destroyed  by  soaking  it 
ID  a  Tory  concentrated  solution  of  the  alkaU>id ;  but  long  t^ofoiM  any 
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snch  action  can  take  place  in  life  tlio  animnl  is  killed;  conwqucnt^ 
nftur  dualb  from  bolludviinA  Ibo  contractility  of  the  voluntaty  mnsoloa 
iB  found  uniuipuircil. 

Action  on  thf.  Ahdomintil  Canal. — On  tho  noii -striated  muscles  the 
Action  of  tho  drug  ia  jironoiiiicod,  but  its  csnct  naturu  i»  UDCortain. 
Keuriot  slatos  (loc.  cit.,  p.  112}  tliat  if  tho  bully  of  an  animal  poiaonvd 
by  Atropine  i>o  o)>onod,  tho  intostincx  will  bo  found  underling  Ttolonl 
contracttionK,  and  that  ItoUndonna  ia  a  powerAil  excitant  of  the  non- 
alriutcd  muacltfs.  On  the  other  hand,  Uozold  and  Blochaum  affirm 
that  thf.y  have  crporiinontcd  upon  tho  int«fitin(»i,  lihidder,  uterua,  and 
urotora,  und  that  in  all  c^iutog  Ihore  ia  a  »lftto  of  marked  Bodation  from 
atropino,  tind  that,  whother  a  Htnall  or  u  large  dose  bo  usod  (foe.  eit.,  p. 
65),  thoru  iiro  produced  muscular  quietness  und  relaxation  in  all  these 
organs, — evidancen  of  sedation  not  prucodcd  by  any  etago  of  excite- 
mont,  and  always  accompaniod  by  lessening  of  tho  claetro-«»u»eular 
Bensibility.  Thoy  Btalo,  l\irthor,  llial  by  tho  uao  of  aufficiont  doaesabso- 
Into  muscular  paralysis  of  the  organa  above  named  i»  indoccd.  no  that 
tho  btroni^nt  fiiradio  cui-rcntt  are  uinibto  to  cause  any  motion.  P. 
Kouehol  (Ais  Atropin  und  tier  ffemmungsnerven.  Inang.  Diss.,  DorpAt, 
1868)  baK  made  a  most  elaborate  iteneii  of  experiments  to  determine 
Itic  ctTc-ct  of  alropinc  upon  tho  inhibitory  fibi-cs  of  the  splanchnic 
nerve. 

It  has  boon  shown  by  PfiQger  that  ^knnizatinn  nf  ihe  poPiphonl 
ond«  of  the  divided  splanohnics  caiiaes  iminediate  nrpo«t  of  tho  peri- 
staltic intestinal  nmvunientH,  and,  nlthuii^h  the  subjoct  has  not  boon 
absolutely  worked  out,  it  is  almost  certain  that  eomo  of  tho  splanchniQ 
fibres  are  tho  inhibitory  nen-os  of  the  iiitoslinal  coats.  Kouehel  lias 
found  that  even  when  doseii  of  atropino  so  small  as  not  to  affect  dis- 
tinctly Uio  motor  nerves  are  Riven,  galrauisntion  of  tho  Hplanclinics 
failB  t^  influcneti  tho  iniostinc!*,  whoso  vermicular  movcracntfi  are  stiU 
active,  and  thtrcforo  that  atropine  paralyzoa  tho  pcriphoml  inhibitors 
intestinal  spparatus  precisely  as  it  doca  that  of  iha  heart.  There  is, 
of  coUMo,  a  Boeminff  disai^njoniont  between  thcao  roscnrchoa  and  those 
of  Meuriot  and  of  liezold  and  Rlocbaum;  and  the  apparent  confusion 
18  increased  by  the  asaertioii  of  I>r.  I.  Ott  (A'  Y.  Med.  Jaurn/il,  1883, 
170),  that  minute  doios  of  atropine  prevent  tlio  production  of  peristal. 
nia  by  salt  placed  upon  the  intestine,  while  large  doses  exi^gornte  the 
artion  of  the  wait.  It  would  appear  from  this  that  atropine  flrat  stirau- 
iatos  Ihe  intestinal  inhibitory  oor\'<ma  eystem,  then  paralyze*)  it.  Bofora 
the  qnoBlion  can  be  settled,  further  roaenrcheB  are  nopc.i^ary,  but  it  la 
po6«ilile  Ihat  all  (heae  observers  haw  and  reported  eorrcetly,  the  differ- 
enccB  being  the  result  of  varyiiij;  doses.  It  apponrs  certain  that,  in 
t\ill  doB<»,  atropino  paralyEo*  tho  smooth  muf-cular  fibres  of  Ihe  intce- 
tjne,  bladder,  etc.,  and  it  may  be  that  in  any  ,lo«e  it  depresses  their 
activity  directly,  but  that,  by  parolyuing  more  (luickly  the  inhihltoiT 
apparatus,  it  sometimes  places  the  intestinal  muscular  eoai  in  eucli  a 
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podbcm  tbat  it  will  respond  moro  vigcovuslj'  tban  normal  to  oxtonial 
•limuli,  and  also  thnt  very  minute  dosos  ttiBy  caiuo  quiet  by  producing 
inbibitory  Btimulution.  ThU  viow  1«  bonio  out  by  the  fact  that  tbe 
imaUeat  dose  lued  by  Kcachel  va»  A.()75  at.,  by  Ott  0.015  ^.,  both 
obaoTTOn  ox|>orimontifig  on  tl)«  nibbit.  When  Utt  u»vd  Q.\^  gr.  bo 
got  the  ftamo  result  »a  did  Keuchcl. 

Action  on  the  Refpiraiory  System. — It  has  already  been  atntod  that 
in  man  nmnll  douRs  01"  ntrcipino  do  not  affect  thn  re^ipinLtlon,  \rhcrcaa 
lor;^  doHua  aoci-lurntu  it.  Tbe  Miinc-  is  true  in  Animals;  nod  tliu  nuc-cl- 
emtion  takes  plate  cvon  when  the  vngi  hnro  boon  previously  divided, — 
a  proof  thnt  it  Ih  duo  to  a  direet  nt imuliition  of  tlio  rcwpimtory  coiitroa 
in  tbe  medullu.  (BcEold  und  Blocbaum,  loc.  cit.,  p.  59.)  When  very 
Uirge  taisA  do^os  nro  adminiMered,  there  is  eviduntlj  aIm  u  paralysis  of 
that  portion  of  the  peripheral  pncumogostrle  nervo  which  U  connected 
with  the  function  of  rcRpirntion ;  for  if  in  an  nnimnl  HunVrinfr  only 
from  o  moderate  do^  the  |>ar  va{^uin  be  cut,  re^iiirntion  ia  profoundly 
aflbotod,  bat  when  the  nlknloiJ  hoe  been  more  fVcely  giTeo,  no  mnrked 
infliwnce  it  exerted  upon  the  expiratory  rhythm  by  Keclion  of  tbe 
pneumOj^tricK.  Ah  death  approaoheB  in  bclladonnn-poiitoninj;,  the 
blood,  which  ha«  presorre^l  il«  normal  coloration,  ntay  become  very 
dork,  and  the  patient  may  at  la«t  die  of  nfiphyxin, — ^probably  not 
entirely  from  failure  of  ihe  centres  themHolvoa,  but  alao,  in  part,  from 
the  loss  of  (\iiiotional  power  in  tho  respiratory  nerve*. 

Aaion  on  Ihr.  Glandular  Stfvtcm. — One  of  the  cnrlicHt  and  mo^t  nota< 
bto  effects  of  medicinal  dosoii  of  utropino  ia  dr^'ocas  of  tho  mouth,  duo 
to  suppression  of  the  secretions  of  the  inucou?  and  oalivary  inlands. 
Tlie  action  of  the  alitaloid  npnn  tbe  nkin  is  similar.  U  can  gcnrcely  bo 
doubted  that  this  arrest  of  HccrotJoo  ia  nervous ;  and  tbo  experiments 
of  Kouchcl  indicate  that  it  w  due  to  an  action  upon  tho  peripheral 
nofve-fllamente,  Aa  wa»  first  discovered  by  Schiff,  eoction  of  the 
chorda  tympnni  ia  fbllowcd  by  arrest  of  secretion  of  the  submaxillary 
giaod,  and  galvaniTjition  of  the  peripheral  end  produces  a  ^n?ntly  In- 
erouod  flow  of  Niliva.  In  Kouchd'a  experiments  these  phenomooa 
occurred  in  the  unpoiBoncd  animal,  but  when  atropine  bad  been  «t- 
hlbiled,  ^ivanitation  of  tbe  peripbeml  ehoida  tympnni  was  powerless 
to  excite  nocrction,— proof  tiiat  the  periphcriU  end  of  the  nerve  was 
paralysed. 

Simnation. — When  atropine  is  exhibited  medicinally  it  probably  all 
MCftpes  fhiiQ  the  body  through  tbo  kidney;  and  even  aHcr  poisonous 
doMM  the  amoant  eliminated  through  other  channels  miut  be  almost 
Infinitely  amalL 

Action  on  the  SecreticM.^ARor  small  doses  of  atropine  the  urine 
IS  Inoraaaed, — somoiimos,  according  to  Ilnrley,  doubled.  I  am  confi- 
iSoot,  hovever,  that  this  increase  varies  greatly,  and  is  not  atwnys 
marked.  After  very  large  toxic  doses  the  urine  may  be  at  first  in- 
tfCOMd,  but  is  usually  lessened  very  early,  and  in  the  latter  stage*  may 
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bo  oiitiruly  suppressed.*  Mcuriot  states  that  tho  socrotion  of  anno 
rises  and  falla  in  atpopinc-poisoninjg  wich  tUo  nrUsptal  prossnre.  Tho 
exporlmontu  of  Uarley  upon  mon  (toe.  cit.,  p.  214]  would  appear  to 
show  that  mudlcinal  dottes  of  atropine  decidedly  locrease  tho  eoltda  of 
tJie  urine,  slightly  tlie  urea  and  uricncid,T&ry  markedly  the  phosphates 
and  the  snlphntcx. 

In  re^rd  to  tho  B&crotions  of  tho  atimontmy  oamil,  the  Action  of 
tttropiito  is  very  uncortain.  It  hns  been  n  matter  of  irndiiionaJ  aad 
clinical  bolJef  that  thoy  were  incrouaud,  and  llarloy  givoo  hoiqu  oxpcri- 
mcnta  wliicli  ho  olaima  corroborate  this ;  Jteuriot,  on  the  other  haod, 
»tntu«  llint  thirty  ai-o  iossonod.  I  cnuiioL  tind,  howovor,  any  oxporintcntt 
that  soem  to  rae  docisivc ;  and  dinictil  evidence  cerUittdy  iudicntca  that 
tho  aliiueulnry  socrutious,  if  nfl'cutcd  at  all,  aro  increasud. 

Aeticn  on  ike  Temperature. — In  moderate  doBOS  atropine  cauioa  a  pro- 
Douneod  riso  in  temporatiiro,  but  in  very  large  decidedly  toxic  amounts 
it  lesdcna  imiinni  beat.  Thus,  in  the  dug,  Mvuriot  has  obtained  lUi  aug- 
montation  of  JVom  1'^  to  Z'  Q.,  and  Dumeril,  Demorquay,  and  Locomtot 
of  i^  C.  In  fatal  poisoning  of  tho  name  aiiimal,  those  obsorvcnt  have 
noticed  a  fall  ruBpoutivi-ly  oi"  5^"  imd  of  3"-!  la  man,  Mouriot,  in  the 
use  of  medicinal  dnnes,  has  obsei-ved  the  temperature  to  rise  i°  to  1-^''t 
and  Eulunburtrt  1°  t^"  A"- J  il»rloy  has  eoen  ia  man  an  ttlevation  of 
1"  F.  Dra.  I.  Oit  and  C.  CoUniar  (  7Vm/).  Gaz.,  Aug.  1887)  have  found 
that  tho  iiitrense  of  tho  bodily  temperature  pnjduced  by  nti-opino  is  in- 
di!pondent  of  the  llood-prcasuro,  oceurnng  both  when  tbo  pruasuro  is 
olovated  and  when  it  is  depi-eesed.  They  aUo  find  that  there  is  marked 
incroa«o  both  of  heat-production  and  of  hent-^iisitipalion,  iLo  produc- 
tion being,  however,  affected  more  distinetly  than  tbe  ditwipatton.  It 
follows  A-om  thcee  experiments  that  the  cause  of  the  rieo  of  tompcra- 
turo  IS  increased  bcat-productien,  which  is  tbe  result,  in  all  probability, 
of  an  influence  upon  the  norvo-CBntpes.  Drs.  Ott  and  Oollraar  b<.4ievs 
that  tbia  inflnoiice  is  a  stimulation  of  the  ihurino-genetie  centres  in  thu 
spinal  cord,  and  that  the  riso  of  tcmpcmture  is  paralleled  by  that  which 
occurs  in  tetanus.  The  final  fail  of  lomporatui-o  in  atropine- poiBoning  ia 
probably  caused  by  the  vn.*io.niotor  pamlyeia. 

Summnri/. — ^From  what  ban  been  already  stated,  it  is  evident  that 
the  actions  of  atropine  in  thoraptiuLio  and  in  tuxic  dosua  are  in  a  sense 
quite  ditferent. 

In  fUU  medicinal  doses  it  produces  a  sort  of  febrile  state,  with 
dryness  of  tbe  mouth,  increased  rapidity  and  force  of  llie  circulation, 
fjiiickcnod  roHpiration,  elevation  of  lein poraturo,  and  sccrclion  of  fehnlu 
urine.  Tho  rapidity  of  the  heiirt's  action  i«  duo  to  pornlysia  of  fli« 
peripheral  inhibitory  nerve  end  to  stimulation  of  the  heart  or  its  voa< 


•SMCMaof  Dr,  Orou  {Im.  til.),  tltaot  Dr.  Morer  [^nii.  Sot.  dt   UtJ,  di  OhkJ,  IRS), 
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tained  ganglia  ;•  It©  increased  arlorinl  prpssure  in  caased  hy  increased 
cardiac  ndion,  totcothur  wilb  the  coutractioo  of  tho  capilluriua  produced 
byezcitatiooof  ihovaso-motorcontrce.  The  Hpinal  oord  ia  nol  Benaibly 
affoctpd  by  thcso  iio«>s;  ihi;  motor  and  probably  to  a  much  toiw  dc^^ivo 
liic  itUQSory  pvripliL-ral  uvrvoH  suffer  Ictttioiiing  of  functional  activity, 
ftlthouKh  the  influcnco  of  therapeutic  doecsof  atropine  upon  them  mu&t 
Im  Tery  filifrtit.  If  the  <loso  b«  aiiffictently  large,  the  cerebrum  is  throvn 
Into  a  condition  of  mild  delirium,  resembling  that  of  fever. 

AAer  decidedly  toxic  doseo  of  atropine,  tbo  btood-pressiirc  fnlU, 
fttnn  dilatfttioa  of  the  capillarioe,  owing  to  tbo  paral>-eia  of  tbnir  mus- 
etilar  ooaU,  and  f>oro  direct  htining  of  the  hvart- muscle.  Tbo  tempera- 
ture aI»o  falU :  the  muscular  system  is  relaxed,  and  Bonsatiou  ia  inipairod, 
fit>m  tbo  puroeis  of  tbo  motor  and  somtorj-  norv'ca  rwpectivot}' ;  yet 
WovuUions  may  now  occur  from  tlio  o^er-activity  of  tbo  redox  centre*, 
the  prodominnnee  of  pnralyms  or  of  convulsion?  varying  with  the  doao, 
accordingly  us  tbo  dopr(.*)Ming  or  tlio  atimulating  influence  in  the  more 
poverAil.  I>olinum  precedes  stupor,  which  in  turn  precedua  dcatb, 
(torn  upbyxiA,  caused  by  dcproMion  of  the  roapiratory  coutro  and  of 
the  niolor  ncnre-trunka,  or  very  mroly  ll-om  syncope,  cauficd  by  failure 
of  tbe  cardiac  muaolti. 

Local  Action. — It  is  evident  that  when  Iwlladonna  is  applied  to  ft 
JMU^  it  mtiAt  act  locally  ai  a  paralyzant,  no  doubt  overpnn-orln;;  the 
oapillan.-  walls,  tbo  aenaory  and  motor  ncrvM,  and  ovon  niUKi-ular  and 
glandular  cell-actioo ;  for,  except  in  the  cane  of  the  latter,  experimental 
rvidenoo  bu»  already  been  broiif^ht  forward  to  prove  thai,  lucnlly  and 
fre«ly  applied,  belladonna  i«  a  sodativo  poison,  and  clinical  evidence 
pointit  very  iitrongly  to  its  exerting  a  nimilar  inlliicnco  upon  glnod-collB. 
A.  Zoller  {Virchovj's  Archtp,  Ixvi.  384)  haa  found  that  a  oao-por«ent. 
solution  of  atmpine  brou<rhi  in  contact  with  the  blond,  outside  of  tbo 
body,  bag  a  decided  intluence  in  arresting  tbo  movcmcnta  of  tbo  cor- 
puscles. 

Action  on  the  Eye. — Atropine  placed  in  the  eye,  or  given  internally, 
dilalos  tbo  papiU  of  ull  auimalu  except  birds.  Accumjmnying  this 
mydriiuiifi  are  paralysis  of  acconimodutiun  and  an  alteration  of  intra- 
ocular prcMuro.  In  regartl  to  the  latter,  the  subject  itt  »o  intncnto  that 
even  the  spccialiitta  differ  in  their  views  concerning  it,  and  I  must  refer 
tho  reader  U>  opooial  treatidcs  upon  it.  The  latest  reeoarch  with  which 
lam  acquainted  ts  that  of  lIAltzke(jlr«A(V/ui-/'Ayrio/.,  1885,  &64),t  who 
•taloa  that  the  atropine  plainly  by  il8  own  action  leMona  tbo  intm-ocular 
pTDsaarc.  but  (hat  it  subsequently  incTeawa  it  by  the  dilatation  of  the 
pap{]  which  it  caiuM. 


*  PnttaMr  BaltbntitatMikit  iBBiMptloaftKuM  in  ■cimBli  th*  pali*-nta  U  dMraual 
hj  atmfiloB.  and  btlUvM  Ibal  ihk*  l«  <lu«  to  ■  dcjifawfon  at  lh«  mntur  |Ci>nc>U  af  lb»  ItMrt. 
r  £«*  kIM  t>tr   ■'■('non/ari  Dturli  mid  dii    /nmrfralioif-VrrMllnUn  J*r  frit.     VoD 
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Before  discussing  Itriofly  tlio  nctioii  of  atropine  apon  iho  pupil,  tbc 
fiict  tluil,  n  recent  AnicricaQ  remale  writer  haa  rciinaerted  tlie  oKI  tbeory 
that  the  inovcmtnM  of  tlio  iris  arc  d»«  to  crootilo  tissuu,  or,  in  oibcr 
wortln,  to  its  Itlood-vessela,  sooms  to  rondor  neceesary  a  few  words  as  to 
tho  runi  tnoiilo  power  of  iho  part.  In  the  first  place,  It  is  an  indisputa- 
ble Jttifttomicnl  fact  that  tho  iris  is  largely  composed  of  muscular  fibres, 
and  it  it)  a  rtiniple  common-«enee  deduction  that  the  muscular  fibres  ar« 
there  for  iho  puvpoeo  of  cauNng  motion,  o«pocially  ninco,  in  many 
animals,  it  can  bo  readily  demonstrated  that  while  flome  of  tboM  fibres 
are  (unnilar,  othvm  uro  radiating,  bo  that  by  position  they  bocotno  an- 
tasoniatic.  The  paper  of  Dr.  Arlt  (Archiv  fur  O^hthalmolo^ie,  1869) 
aeorna  to  mo  dcvijiive.  In  a  very  elaborate  sorica  of  experimenta  it 
waR  found  that^when  tlie  upper  cerv■iL^al  giinglion  ■was  stimulated  tho 
pupil  dilatod  lonjc  before  any  influence  upon  the  Toasels  was  detected, 
and  tb&t  on  cceention  of  the  stimulation  the  pupil  became  nnlnral  lon^ 
before  tho  Hpasm  of  tho  veHBcls  yielded;  to  my  mind  a  proof  that  tho 
giinglion  has  fibres  other  than  vaso-motor, — fibres  which  control  tho 
muRCuInr  actions  of  tho  irlis,  and  arc  raoro  sonsitive  than  tho  Taao-moior 
filaraonta;  and,  aoeondarily,  a  proof  that  the  movements  of  the  iris  aro 
not  due  to  movements  of  (be  blood-vessels.  Space  cannot  bo  afforded 
in  the  present  work  for  a  further  dincussion  of  this  subject.  The  reader 
ia  respectfully  rufi;rr«d  for  further  infonitation  to  books  on  the  pby»ioU 
ogyof  the  eye,  and  OBpoeiaMy  to  Engeibardt's  pnper,  BeitrUge  zur  L<hn 
von  den  B^ioeyun^m  der  Iris  (  Untersuch.aujt  dem  ph^»iotO(f.  Laboratorium 
in  Wikrzburg,  Thcil  li.). 

In  consideniifj  tho  action  of  belladonna  upon  the  eye,  it  in  neccwary 
to  view  separately  its  influonco  when  applied  ioenily  and  when  given 
intonially;  and  t  shiiU  consider  these  influences  in  tho  order  in  which 
thoy  here  slnud. 

It  may  be  tirst  asserted  that  the  dilutution  induced  bj  the  local  ap- 
plication of  belladonna  or  of  itnpnnci  pics  Is  a  norvaus  phenomenon,  and 
not  duo  to  a  direct  action  of  the  drug  upon  tho  muspiilnr  Hh\'m  of  tho 
iria ;  for  as  all  of  these,  both  the  radiating  and  tlic  cirmilar,  arc  of  tho 
aanie  nature  (_nor-^rintfd  in  mammals),  their  antfLgonism  ia  eimply  due 
to  position ;  and  it  8*>onis  iacoiioeivahle  that  mere  position  should  nlfocl 
tho  relations  between  o  muscle  and  a  drutr.  Moreover,  decieive  proof 
is  aflTurded  by  tho  experimontaof  Berntftuin  nnd  BogicI,  who  found  that 
while  galvanic  irritation  of  tho  oculo-motor  nerve  wa3  unablo  to  cauw 
contraction  of  the  pupil  In  the  atropinisad  eye,  yet  when  the  eleotrodm 
were  applied  to  the  eyes  in  such  a  way  as  to  affect  directly  the  iris, 
contraction  oot'urred, — phenomona  explninnblo  oiily  by  the  theory  that 
the  nerve-endings  were  paralyzed,  while  tho  mu9L-le  was  unaffected.  Of 
tho  truth  of  this  observation  there  can  bo  no  doubt,  as  it  bos  boon  con- 
firmed by  Dr.  G.  Engolhardt  (  Untcrtuch.  aus  Jt-m  physiohg.  Laboratorium 
jn  War:h,[rff,  Thcil  ii.  S.  321). 

Tho  statement  flrot  tnade  by  \yharton  Jones  (MeJ.  Timts  and  Gaz- 
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1857),  tbftt  tlifl  rcnnon  atTX>]>)iio  does  not  Uilato  llie  pupils  of  birds  is  tbat 
lh«ir  iriildfl  tinvc  no  rndiatirig  fibres,  b&a  been  disproved  b^  tho  bcaulil'ul 
aiiatumicftl  raftearches  of  Alex.  IvanofF  mid  Alex.  Bolloit  {Archiv  fUr 
Ophlhatm.,  vol.  xv.  p.  I),  coii1inu«d  by  JuliiiiiEi(<a  Diugul  (J/ox  SchuUz^a 
Archiv  fur  JUicroicop.  Anal.,  Bd.  vi.  ilcW  i.,  1870),  AUhougb  Profveaor 
Deaden  {Ateommoiation  and  Rejrattiftn,  ,N«v  Syd.  Soe.  «d.,  p.  &&1)  anyd 
that  Itie  piipillory  iiciioiiuf  titi-opino  "  is  slight  iu  birdu,  in  whom  it  was 
formerly  oTcrlooliwl,"  in  my  own  experiments  the  meet  iborotigb  iippli- 
cation  of  very  strung  Holuiiuus  U>  Ibo  vyco  of  pigeons  hae  had  no  dis- 
tinct ofTect.  In  previous  editions  of  this  book  I  vcDtumd  tho  sunujw 
that  the  lauk  of  action  of  atropine  upon  tho  iridos  of  birdft  might  be 
due  to  tho  miiftclo  being  of  tJio  striated  type.  Auconling  to  the  experi- 
roents  of  iizpilman  and  Luolisinger,  this  uuppositiou  Ib  correct.  In  Ihu 
(BAopbagtu  of  tho  bird  tbc  mosclo  is  non-Ktriatod,  and  atropine  para- 
lyzes it;  in  the  oesophagus  of  tho  rabbit  tbo  muscio  is  striatod,  and 
atropine  has  do  action;  in  tho  cut  u  portion  of  tbo  a-nophagus  baa 
■mwoth  muscalar  fibres,  a  part  attiatod,  and  tbo  former  i»  paralyzed, 
the  hitter  unaffected,  by  ntropino  {Arch./,  d.  Ges,  Physiol.-,  xxvi.  ■160), 

The  dtlaiatiun  of  tbu  pupil  by  the  local  application  of  airopino* 
is  certainly  independent  of  ony  nerve-centres  farther  back  than  tho 
ciliary  ganglion.  This  is  proved  by  tho  following  fuctit.  Cloudo  fkr- 
nard  (PAywW.  rt  Pathol,  du  Si/gteme  vereeua;  Paris,  vol.  ii.  p.  212)  and 
Lomnttro  (toe.  cit.')  both  have  jbund  that  airopino-mydrinsis  occurs  in 
anim  lU  aRor  section  of  tho  ocuio-motor,  and  1  have  soon  it  in  cases  of 
cxuplvte  oculo-motor  paralysis  in  man.  It  also  takes  place  after  aeo- 
tton  of  tho  trigominua  or  of  tho  cervical  sympnthotlc,  or  of  both  of 
tbsM  Dorves,  aa  is  shown  by  the  teslimony  of  numerous  obnervera  and 
by  my  own  oxperimcnta.  In  man,  1  have  seen  It  after  puralysla  of  thu 
■ympathelio  (Phila.  Med.  Timu,  vol.  i.  p.  290).  Tho  dilatntiou  of  the 
ptijiil  t.y  tho  locol  application  of  atropine  is  imiepordont  not  only  of 
the  central  ncrx'oua  systum,  but  »l»o  of  the  ciliary  ganglion,  and  it  Is 
tbereibre  due  to  an  action  exerted  directly  upon  tho  nerve-mdinyi  m  the 
irit.  Tho  eximrimcnta  of  Bvnut^cin  and  Dogiol,  confirmed  by  Kngvl- 
hardt,  already  quoted,  are  in  themaolvcs  almoat  enough  tu  wlublish  tho 
truth  of  this  propoeitlon.  More  direct  evidence  is  not,  however,  want- 
ing. Tbua,  Viorordtf  has  found  that  atropine  locally  applied  caiuos 
mydrioais  after  tho  n-moval  of  thti  ciliary  gaoglion.  Profeswr  I.  Iloppe 
<J3«  NervtnvurkMngen  der  .ffeitmittti,  Leipsic,  1856,  Ucfl  ii.  S.  179)  has 
diMwrorod,  and  Y.  Valentin  (^Vert«ck  einer  ph^siolotf.  PathMogie  der  Ner* 
cm,  Ifoipsic,  1304,  Abtlieilung  it.  5.  308)  has  conBrmcd  tho  discovery, 
Ibat  ia  the  eye  of  the  Crog  removed  ii\>m  tbo  body  atropine  will 


■  CostnirtlvB  vr  Um  pafiil  Mbto  4iUtaliaii  nolivod  la  dog*  (R««i*)  ami  r^blU  (Rom. 
klh  m4  PriAiliob)  La  pruMilj  «»umO  reflcilj  b;  (b«  Irrlunt  ulLos  oT  Uio  alrD|>bo. 

t  VmfaiUm*!^,  Um  cmljr  bMJm  I  luTe  Mm  of  IhU  CBpilnl  upl^^iIIltol  ia  iu  Bannuia'l 
9tmmiri*t  itrPAfitJofi*.     Ho  ralarane*  k  sifCD.  an  J  Ihkr*boMi  HMblataflirf  tti^orlflul 
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pFwIuco  diUitation  of  the  piip'tl.  According  u  Borclli  {Edinb.  Med. 
Journ.j  Nov.  1871),  tnydriiisis  is  produced  by  llie  allcaluid  wtiou  applied 
to  tho  cyo  of  a  man  just  dciuL  Lnatly,  the  presoocti  of  the  alkaloid  to 
tbo  humors  oF  tho  utropinizcd  cyo  bos  bcca  proved  by  numorous  ob- 
scrvora,  among  whom  miiy  bo  mentioned  Lomatlro  [toe.  eU.,  p.  5a)  and 
Profoseor  Donden  {loe.  eit,  p.  &88j,  wlio  liava  found  thnt  tlis  liquida 
removed  Atitn  Auch  an  eye  arc  uapablo  of  causing  dilatutiun  of  tbo 
pupil  of  onotbor  oyo. 

It  having  been  domoDHtniU>d  that  tho  mydriasiti  of  the  fttrupinizod 
oyo  is  cho  I'usult  of  an  notion  upon  tho  periphiiral  nerre-fibres,  the  ques- 
tion uriaoa,  Aro  the  endaof  tho  oculo-motor,  tho  contractor  of  tho  pupil, 
paralyzed,  or  aro  the  enda  of  tbo  sympftthettc,  tho  dilator,  stimulated, 
or  1(4  lliero  a  doublo  infliioiiee,  both  of  tiieso  aetionn  oecumng?  Both 
Dondent  iloc.  cit.,  p.  589)*  and  Stellwag  von  Carioo  (loe.  af.,  p.  92)  itaki 
that  the  pornlyBis  of  accommodation  is  proof  of  paral^-ais  of  the  oculo* 
motor  ncrro,  and  it  soomS'  to  mo  tboy  do  bo  with  truth.  Howover  thU 
m&y  bo,  there  ia  abundant  dir&ut  proof  that  the  oculo-motor  fibres  ara 
paralyzed,  since  tlio  experiments  of  Griinbngen,  which  prove  that  ga.1- 
Tonlsution  of  the  exposed  oculo-motor  nurvo  doos  not  nlTcot  tbo  ntro- 
piniisod  pupil,  bavo  been  confirmed  by  Eiii,-olhardt  (itjc.  cit,  p.  321)  aod 
by  Bos^bocb  and  FrOhlieh  {I'iiarmak.  Utttcrsuchungeti,  "Wlinsburg,  i.  6). 

In  artificial  mydriasiH  there  i»,  then,  undoubtedly  pcriphsral  pol^ 
of  tho  oculomotor.  The  qiiostiuu  arises,  Is  there  also  stimiilatioQ  of 
tbo  dilating  nerve?  The  evidonco  as  to  this  is  not  eo  poBitive,  but  to  tay 
mind  indicates  very  strongly  that  tharo  is  such  an  action.  Clinical  ei- 
perietiue  eortainty  nhotvH  Lb:Lt  tbi>  dilatation  produced  by  a  mydriatic  is 
not  niei-oly  a  passive  movomont  of  rclasntion,  but  is  active,  capable  of 
toarirg  up  inflammatory  adhesions  even  when  of  80mc  firmness.  Agaia, 
iho  diltilatiau  that  ooiiurs  after  tbo  pai-alyeia  of  "the  oculo-motor  norvo 
in  man  and  after  itM  dcstriiclion  in  animals  is  not  at  alt  eqnal  to  that 
produt-'od  by  atropine,  and,  indcod,  can  bo  hirgcly  incroiiscd  by  tbo 
action  of  the  drug;  further,  in  the  eyo  separated  entirely  fVom  the 
norvo-coutres  (aco  nhovo)  atropino  still  causes  a  wido  dilatation;  facta 
which  necea«itato  tho  htliof  cithur  that  tho  alkaloid  acta  a]x>n  tho 
Hympatbctio  fibrilla),  or  that  the  periphernl  fibres  of  a  uerve  are  in 
themsolvos  norvo-contros,  acting  upon  tho  mnsclo  of  themselves  ovoa 
when  Hcparated  from  their  centres. 

It  hu8  bctin  urged  agiiinst  tho  view  hero  lalcou  that  even  tbo  videst 
artificial  mydriaeis  is  increased  by  galvanization  of  the  sympkthetic. 
Do  Ruiter  states  tho  contrnrj*;  but,  sinpc  (JrOnhllgon,  Hirsobmann, 
and  Eugelhardt  separatoly  afiirui  as  the  rwulL  ul'  personal  experiment 
tho  corrcctnes-s  of  tho  assorted  fact^  it  must  be  accepted.  Granting 
ita  truth,  I  do  not  think  it  warrants  tho  deduction,  sinco  it  is  con- 
coivable  that  an  agent  may  cxuito  tho  poriphcral  filaments  of  a  nor^e 


(i^ntlr,  And  yai  ool  to  such  a  poiot  thut  Ihoy  ehaU  bo  incapablo  of 
Turtliur  excitation. 

Id  concluBion.  tho  action  of  atropliio  apjiliod  to  tho  oyo  may  be 
summod  up  oa  foUovm:  tbo  mydria-Hin  is  tho  result  of  a  diroct  influonce 
apoa  ibc  peripheral  nfin'o-fibrcs,  tboi«o  of  th«  oculo-motor  bciag  f^or 
Uiiily  pnralyeod,  tboso  of  Ibo  sympathotie  and  ita  ally  tb«  trigocoiaue 
being  probably  excited. 

In  rcij^ard  to  tho  ooastitutional  ootlon  of  atropine,  il  Is  ovidunt  that 
whoQ  the  alknloid  ie  admisisterod  intorDally  there  ait)  only  four  posnU 
bl«  waj^s  in  which  it  can  coiiso  mydriasie),  and  that  thcae  are  m  follows : 
I.  By  acting  alone  on  the  H^-mpatbetio  ceiitroa,  an  a  slimulnnt.  2.  By 
acting  nlone  on  tho  ociilo-motor  contrcs,  na  a  paralyzant.  3.  liy  com- 
biniDj^  thoM  aotious.  i.  By  being  Cfliriod  to  t^e  eye,  and  acting  ai 
though  locally  applied. 

Authors  are  groatly  at  varianca  fn  thoir  concluitioiia :  thus,  Harlay 
{T7u  Old  Vtgdabfe  NearQliai)  and  Ilaydon  {puhUn  Quart.  Journ., 
Attgost,  1863)  may  bo  cited  as  in  favor  of  tho  Qrat  vi^vr,  and  Budge 
{Utter  die  Bevsegun^  der  Iris,  IS^S),  Braun  (^r^-Aru  /ur  Ophthalm.^  Bd. 
r.  A.btb.  it.),  and  nirochmatin  (^Rcicheit's  Archio,  1663)  an  lavoring  tbe 
second.  Neither  the  Hr^t  nor  tho  eecond  view  i»,  bowovcr,  tenable: 
tho  drat,  bocauee  of  a  fact  which  hna  boon  asserted  by  authorities  and 
which  I  have  experimentally  coirobomtwl,  nnmcly,  that  atropine  given 
b^'poclormically  cnu>ww  dilatation  uf  the  pupil  after  aeetion  both  of  tbe 
trigeminus  and  of  the  nympnthotio  in  tho  neck ;  tho  second,  for  tho 
r«aM>n  that  nf>«r  8ocUon  of  tho  oculo-motor  in  animaU,  or  after  oom- 
plcte  paralyai»  of  the  oculo-motor  in  man,  the  mydriaais  ia  much  losa 
than  that  of  atropi  no-poisoning. 

lo  regard  to  tbo  third  viow,  1  havo  noticod  that  tho  dilatation  of 
t)i4  pnpU  under  tbe  eonstitutional  action  of  the  ullcaloid  after  Bcction 
of  Iho  cerrical  sympathetic  is  slill  greater  than  Muit  which  Ig  normally 
produced  by  oculo.raotor  pamlyais.  At  my  solicitation.  Dr.  T.  G,  Hor. 
ton,  of  tbia  city,  cut  down  to  tho  optio  nerve  in  a  rabbit  and  divided 
all  tho  vtmctoros  about  it.  Tho  pupil  contracted  very  much  at  tho 
timo;  the  coi'non  was  not  wnstitivo,  but  recovered  ita  nensitivoiiesa  in 
port  alter  «>mo  days.  Atropine  given  liypodormically  dtlatod  the  eye 
Torjr  markedly,  but  not  nearly  to  the  extent  of  the  olhor  oyo.  If  In 
this  oxperimcnt  all  tho  cilinr^'  nerroR  wore  really  cut,  tho  proof  i^  con- 
elusive  that  tbe  raydrinniH  i^  not  of  contric  origin;  the  reason  that  the 
pnpil  did  not  dilate  so  fhtely  m  tho  other  being  the  stroDg  contracting 
itiAucncc  it  waa  under,  and  Iho  grcnt  rx^iuction  tn  the  amount  of  blood 
— i'.*.,  tho  amount  of  atropine — entering  the  eye,  owing  u»  tho  division 
of  the  blood-voMoU. 

An  experiment  of  Lomatlrc,  if  it  be  accurate,  ia  aI»o  conclusive  in 
proTiog  that  tbe  action  of  tbo  mydriatics  upon  llio  pupU,  even  wbon 
«rfmlBlJ!t«rod  internally,  'm  n  ponphornl  ono.  Jit  luccooded  in  pro- 
dodng  mydriaaj«  in  nonnid  eyen  by  placing  in  tbem  pqiwous  humon 


taU«ii  fi-om  dogs  poisoned  with  alropinc,  and  OTon  from  a  fixtu3  vbow 
dtitri  hari  buoa  bUIdd  by  tbo  nikaloiil.  DonrlerM,  liowuTOf  {he.  eii.,  p.  &89), 
failed  to  get  thti  dilutation ;  and  twu  or  tlinio  oxpcrimenU  huve  yieldixl 
iim  ttio  eaine  nej^tivo  rceiilt.  It  requirca  do  tilaboruto  ar^uiDeul  to 
prove  tliat  in  tbU  cnuo  a  nogntivo  roeult  docs  not  ovoi'powor  a  prori> 
oiia  po-siLivQ  une:  btiiJ,  thu  exporimunts  ufLcmattre  neud  coiLfirmation. 
jg-iu  tUu  iV^tiii^vlvikiiia  Kospiul,  uiidor  ibc  caro  of  Dr.  Morton,  not  loog 
inve,  I  saw  a  man  whu  bud  bucu  woundud  by  u  raih-oad -accident  in 
such  fi  wny  that  the  whule  of  the  tompoi-ai  bone  nnLoHor  to  the  petroiu 
poniuu  wuH  lliruitt  into  tliu  stdu  ol'  l3i<i  liuad :  tlicro  wiis  compli)l« 
parnly^iis  of  tlie  fnciul,  of  iho  IrigominuH,  und  uf  tlio  oculo-motor,  ox 
could  bo  ruudily  duciiuiialcutud  upou  tlio  miin,  wUo  Uvod  miiuu  inoiiLb^ 
finally  dying  Budiivnly  of  ubscoati  of  llio  brain.  Tlio  carotid  carinl  waa 
80  prcsttod  upon  that  the  HynipatheUo,  wbiL-h  paMsd  upwurdn  through 
it  to  tho  oyc,  must  huvo  also  been  imralyjsud.  The  uyo  wua,  u»  provi>d 
by  the  autopsy,  aopariUcd  fi-oui  all  oonnocUou  with  tbo  ucrvc-coati'ea^ 
niid  yet  when  Klroiiiim  was  t{ivoii  hypodortnicuilly  tho  pupil  dilatcNl. 
Tho  proof  acciimd  complclo  that  llitt  mydiiaaia  waa  oivUig  to  n  periph- 
eral aciion. 

Our  kuowWdgu  of  tho  actiou  of  ntropiuo  upon  tho  pupil  may  bo 
Bummod  up  as  follows.  Atropiiio  applied  locally  eausos  mydriasis  by 
paralyzing  the  poriphoml  ends  of  tho  oculo-raotor  nerve,  and  probably 
by  stimulating  the  pcriphurivl  ends  of  the  ayiii]iutkuttc.  Atroptno  given 
intonially  causes  mydriasis,  not  by  influonctng  th«  norvc -centred,  but 
by  buing  carried  in  tho  blood  to  tbo  cyo  iLsclf  aod  tbcro  acting preciaely 
«a  when  applied  locally. 

TiiBBAPBUTics. — Thoroeiilte  of  clinical  oxperioncoaro  in  fttriot  accord 
with  what  is  known  of  tho  physiologitfti  action  of  btilladoDOO.  The 
ohtof  indication  for  its  U!io  Is  to  relax  apasm.  lu  tho  (.•one  of  voluntary 
maw^lcH  ita  powers  urc  comparatively  fuoblo,  except  when  it  is  thrown 
dirtxtly  into  the  mvscie  affectt-d.  In  this  nrnnner  Dr.  S.  Woir  Mitchell 
(Tnjurm  of  Kervfs.  Philadelphia,  1872,  p.  26S>  has  oliiainud  very  marktid 
relief  in  the  fearful  spusni*  following  nerve-woumU,  and  Dr.  J.  M.  Da 
Coeiln  iu  rheumatic  apasm  (Pentmyhania  Jlosp.  Sep.,  1368),  Tbo  bencflt 
dorivod  ii  evidently  due  to  tho  depressing  offccl  of  th-j  drug  upon  the 
terminal  nerve-fllamenln,  with  which  it  coinca  in  direct  contAct,  and 
to  a  certain  extent  alM  upou  the  muscle  itself  \7hun  given  by  tiic 
mouth,  HO  small  an  amotint  of  tho  romody  reacbus  th»  diHcitsud  part  a» 
ecarcoly  to  atfeot  it,  and  very  liiilo  or  no  relief  follows.  A»  bos  been  pro- 
viously  shown,  tho  non-»triatod  muBclos  are  moro  arfuctod  by  belladonna 
than  aro  the  striatud,  und  cliui«ally  tlic  drug  is  found  to  be  even  moro 
elBcncioufl  in  spnsm  of  tho  invalunittry  than  of  tho  voluntary  nmscles: 
in  such  caw»  it  is  often  of  valus  uiod  internally.  It  may  bo  thus  ad- 
miniatered  in  icad  coiie, — in  aimptc  8ptum.o4ic  colic, — in  tpagmodic  dys- 
inCTUwrAffrt, — in  spasmodic  eonslriction  of  the  boicels  with  obstinate  con- 
i<(>ari«»,— in  lar^Hgiimut  ttridutuM,—ia  nervous  eouyA,— in  asthma,—^ 
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Atoou^A,— in  tohooping-covgh, — id  which,  u  originally  sdrined  by  Bro- 
tooDCOU,  it  hu  been  brgvly  used  and  is  one  oi*  Iho  t>osl  kiionru  romc- 
dioei  ftlso,  ovi>n  in  tho  epouns  nccomptinying  tho  pa8«ngo  of  renal  and 
bHiary  ealculi,  where  of  cuurBO  it  often  fkittt.  Wborevor  il  is  posutible, 
kowordr,  ii  should  be  umhI  locally  in  8])Mm  of  tho  InToIunlAiy  *b  iv«11 
ns  of  tho  voluntary  muHi-lua.  Tlius,  iii  spnsm  of  thu  urfiAm,  tho  oint* 
rncDt  should  bd  rubbed  io  along  tho  cnnal ;  in  rigid  os  uteri,  the  extract 
diould  bo  appliud  directly  to  tbo  o»;  m  agtkma,  belladonna  shuutd  bo 
iDh&led,  by  means  cither  of  tbo  cigarultu  or  of  tho  alomizalion  of  a 
decoction  of  (Iw  liuivua-,  in  spasm  of  tho  sphincter  atii  tv<yia  fissure  or 
other  caiiao,  It  ehonid  bo  sppliod  directly  to  tho  part  by  poutticft  or 
ointment.  Under  the  presonc  indicuiion  may  bo  considered  the  v,»o  of 
tbo  remedy  in  constipation.  In  dosos  of  uiio-qtiArler  to  on«-buif  grain 
of  tho  oxlroct,  boUudonnft  iB  of  gnat  sorvico  as  an  addition  to  laxativo 
pilU. 

It  i«,  DO  doubt,  by  relaxing  •poem,  or  rather  by  lessoning  irritability, 
that  belladonna  acti4  in  that  liirm  of  incontinence  of  wine  which  is  soon 
gvocrnlly  in  children.  ][  hoa  b«cii  taught  that  this  affection  is  duo  to 
a  relaxation  of  tbo  sphinctor,  but  vlten  the  real  cause  in  nn  irritability 
of  the  bladder,  80  llmt  K|kasmoiJic  contraction  occurs  iindur  tho  siSmulua 
of  n  small  portion  uf  urine.  Toxic  doses  o^  bolliidoonn  caimc  n  pnmlytic 
retention  of  urine  by  tho  local  action  of  Uie  atropine  in  the  urine  upon 
th«  bladder.  It  ia  ooodloaa  to  point  out  more  in  detail  how  the  indica- 
tiona  in  ineontinunce  are  met  In  iHcho  cuhcb  the  drug  miuit  bo  given 
io  as  lai;gc  doses  a»  the  e^'stem  will  bear,  and  tho  luiprcsaioa  should  bo 
maintnincd  for  wcoli«.    Usually  tbc  dose  haH  to  bo  steadily  increased. 

To  relieve  Pain. — Hhyftiologicall}-  viewed,  ulropino  should  bo  of  litllo 
value  for  this  purpusu;  and  I  think  clinical  ovidvnou  bears  this  ouL 
Dr.  Mitchell  has  hnd  probably  tbc  bent  opportunities  over  nlfordcd  Ibr 
Utting  this,  and  ho  says  decidedly  that  it  is  of  Uttio  use  iu  ecTcro  suf- 
fering. Jjy  otTD  oxiwriunco  hi  to  Die  name  offoct.  There  ia,  howerer, 
oonsidorablo  evidence  of  its  value  in  neitraltjiOf  but  it  is  chiefly  »»  to  ita 
•ffldeDcy  when  injected  imiumliately  in  tho  neighborhood  of  n  poinftil 
nervo,  or  applied  us  innaction  ov«r  its  conrso  when  superticial.  In 
large  qunntily,  belladonna  certainly  affcclH  tho  afferent  nerroe,  and, 
nsed  as  abovo,  mny  readily  ruliere  pnio.  It  is  very  prubablo  also  that 
At  times  it  corce  oeuralgia  by  modifying  tho  cirrulntion  in  the  affected- 
IMkrt.  Though  tboM  things  be  so,  yet  bvllodonna  i»  almost  immeasurably 
below  opium  as  an  analgesic.  In  soino  forms  of  neurtiigia  with  gpatm 
it  Is  of  service  by  a  double  action. 

To  impress  the  Itatrt  and  Jllood-  Vesseli. — Under  tho  idea  of  its  con- 
tracting the  bIood-ve*!wl»,  belladonna  hua  boon  highly  commended  by 
Dr.  llariey  (loe.  eit.)  in  pneumonia,  acute  n^phrais,  and  various  oihot 
ncQte  dlaeases.  I  havo  hod  no  expcricnc«  with  It  in  these  affectiuniu 
but  the  published  accounts  do  not  seem  to  mo  to  indicate  tliat  It  is 
«r  «^ua1  Talce  witli  other  rem^wliiMi  or  nomUnations  oi  romedioa.     Ia 
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ufaronic  albuminoiu  nephritis  I  have  tried  it,  as  reooromended  by  J)r. 
Hariey  Qoc.  ett.),  but  liavo  failed  to  derive  any  advaiitafre  from  it.  la 
ordiitarif  sore  thnut  it  does  good  by  acting  u]>on  tlio  blood-vcccols  and 
by  rcliixing  tho  plmryngeul  tnui^Iea.  It  niny  possibly  bo  of  use,  given 
bcfoi'u  iho  ndmiuistralion  of  clilurofurtn,  to  prevent  cardiac  inhibitory 
arrest.     (See  Brit.  Med.  Journ.,  1880,  ii.  020.) 

As  a  Btimulaat  to  the  clrcuktioD,  bcIUidonna  has  i»obablj  not 
boea  employed  u  inucli  tut  it  oughu  Br.  Gmvt.>«,  bowover,  commenda 
it  especially  when  tlie  pupil  is  contracted  in  typhtu  fetxr,  tuid  it  baa 
been  lUcd  with  as*.Ttcd  udvaiitaifu  in  crtfeipelojs,  scarlet  freer,  etc.  In 
oasM  of  Dudden  coHapn  occurring  in  acute  dieeAse  and  marked  by 
falling  of  tho  tcmpei-atuT'o  below  nornml,  with  great  loss  of  the  arte- 
rial tanttion  and  frco  swcatiog,  atropine  is  of  the  greatest  value.  Soch 
ouUupso  is  not  Infrcquvai  Li  youug  cliildrcii  iti  the  advanced  stagee  of 
pneumonia,  pUuris}/,  or  other  pulmonic  di«oa«c,  and  a  al«o  prone  to 
buppon  in  puerperal  maniu  and  tdtnilar  mniiiacal  stated  occurring  io 
exhausted  patiouta.  It  is  similar  in  its  character  to  that  which  l»  prv 
duced  by  porforatioiui  of  tho  stomach  or  intestine  or  as  the  result  of 
BOTgiCAl  or  accidental  traumati^tna.  It  ia  a  condition  of  tAoci;  in  wfaich 
the  loas  of  temperature  is  chiefly  ibe  result  of  vaso-inotor  paralyBb. 
In  aargicnl  oases  also  it  is  probable  that  excessive  pncumogastiio  in 
btbition  is  prceont.  Proper  traatntoat  of  this  oondttJon  conaiste  obiofly 
in  tlie  free  use  of  external  beat,  the  ki>-pod^rmic  injection  of  atrt^ioe 
and  of  the  tincturu  of  digitaliit,  ami  tliu  intornal  administration  of 
•koholio  slimulania:  of  all  these  drugs  atropine  is  probably  tho  most 
TalaaUo. 

7>)  arrttt  SicreciHt, — Arresting  eecrotioo  of  the  salivary  glandi;  by 
[mntlyzing  tho  extreme  bmncbcs  of  the  chorda  lympani  ha«  already 
Una  altown  to  b«  a  phi-riolc^ical  nctioo  of  belbdoona.  and  it  follows 
from  this  that  tho  drug  should  be  uwful  in  ptyilism.  I  have  tried  it  in 
•ovoral  r.'i.'MM  of  mercurial  sttUvatio^,  and  found  thai  it  nrr<«t3  almost  at 
oDLxi  the  discharge  of  saU\-a,  and  wemin^y  Jmciliutes  grvatly  the  return 
t*  boklth.  In  <vUVf  nottM  mimCs  it  was  originallr  rocommcodcd  by  Pro- 
foseor  D*  Ooala  (i^ilA.  JM.  Timtt,  Feb.  1&,  187 IX  ud  1  have  found 
jl  of  reiy  groat  Mrrioe.  A  fbll  <hiee  of  b<JladowM  extract,  or  ono- 
■xtieth  Io  ooo-eightt«th  of  a  grain  of  atropitke  used  bypodermivully,al 
bodtmo.  will  very  fte^naaUy  prvrait  Ibe  luiial  mi^kt-tKeat  In  coBiqva- 
Mm  AmutAwi  It  luu  b««k  Neo«nMik4«4  by  M.  Z>«lpig«,  ud  Ten-  pn^bably 
will  bo  fband  of  Mrviev. 

InanctioDa  of  lli«  braot  with  belkdosBA  (Mntment  are  babitoally 
gnpbtyod  Ibr  the  pur^ioM  of  amaUng  the  ■ecrBtfcf  of  milk,  and  in  the 
wqpMiMMBte  of  II>miwrtftc4w  npoM  a  go«t  ktiopwa  pvan  internally 
taaived  tb«  MeroUoM,  Mpecdally  of  tha  wmUry  portMOB  of  the  milk 
(AlvJL/.  <7<Maiiii<.  PkftiaL.  X£xUi.  US). 

Km^hpikmi  ia  AMmuay.^l  »  Matod  that  as  ftr  hmA  aa  1S70  it 
JMI  MMTttd  llMt  «pj«m  wkI  belbhdoBM  w«,  ia  ^«sr  intMnoe  apoo 
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tB8  flyBtcm.  anIagoriiBlio.  In  tlio  early  part  of  the  prcncnt  century 
Ihoir  omployment  ta  counter-poisons  was  again  brought  prominently 
berora  Iho  prorcmiOD ;  but,  nllhoiigli  a  taw  Knttcrod  earlior  rocordB  of 
their  UM  ms  ttich  exist  in  medical  litoralam,  it  wiw  not  until  the  jinpor 
of  Dr.  VVm.  P.  Norris  appoamil  CAmer.  Journ.  Med.  Sci.,  Oct.  1362) 
that  general  attention  n-aa  nitractod  to  tlio  Bubjoct.  Siacd  this  publi- 
cation, very  ninny  eiufos  of  iho  ubo  of  the  one  modicino  in  poi-ioning 
by  the  other  havo  been  published.  The  opposite  actions  of  bullo- 
ikmna  and  of  opium  upon  ibu  pupila  no  doubl  first  su^ostod  the  iJoa 
of  th«>r  antagonism ;  but  in  tho  light  of  recent  expcnmonts  tbcM 
apparently  opposite  effecta  upon  tho  «yo  cannot  beconaidorad  as  proving 
any  anto^utsm  ImLwuvu  tho  drugs,  aincc  the  dilntatton  io  duo  to  a 
peripheric  and  tho  contraction  to  n  centric  influoncc.  In  aa  iuvcnti- 
gation  by  I>r.  J.  Hughes  Bennett  {Brit.  Med,  Jowrn.,  1874,  11.  647), 
Iwenly-ono  rabbits  roouivod  what  previous  exporitnontation  had  ahnwn 
to  bo  a  fatal  dow  of  moconnte  of  morphine  (10  grains),  and  afXurwarda 
■  ralphatv  of  atropine;  aix  rocovored;  and  of  thcso  tis,  foursome  weeha 
afterwards  wore  killed  by  a  dose  of  10  j^ins  of  the  morphine  Hilt, 
Rlevvn  mbbitti  rcceivod  a  dose  of  sulphate  of  atropine  (1}  to  2  graioa), 
and  afbcrvranls  10  jc^in?  of  the  nicconnto  of  morphine;  aaren  rooor- 
fired,  and  some  weeke  aftonvnrda  tho  meconate  of  tnorpbioc  (10  gniina) 
balng  given,  four  of  them  ttuc^cumbod  to  it.  Again,  two  doge  received 
the  fatal  dose  of  meconate  of  inoqibino  (2t  grains),  and  aftcnvarda  suU 
pbatc  of  Atropine;  anil  rucovored,  only  to  dio  some  days  uftenvards  from 
the  offcet*  of  a  second  two-and-a-quarter-graio  doM  of  the  opium  salL 
H)eu  expcrimenta  certainly  warrant  the  conclusion  of  Dr.  Bennett  that 
atropine  is  physiologically  uulaguuisiic  to  morphine  within  a  limited  area, 
and  that  it  exerts  in  dogn  and  rabbits  a  beneficial  influence  in  opium* 
poiaoaiog.  Br.  Corona  (Loiidon  Me4.  liecorJ,  1877,  p.  341)  and  Pi-o- 
Aaaor  BQra  {Dfuttck.  Med.  Wocfienschr.,  Jnn.  1887j  have  experimentally 
reached  concliwiona  vary  similar  to  those  of  Bennett.  What  I  affirmed 
in  iho  first  edition  of  this  vrork,  namely,  that  our  prcsonl  knowledge  of 
the  physiological  action  of  the  two  drugs  renders  .i  complete  antagonism 
weiy  improbable,  is  Blill  as  true  an  ii  is  obvious. 

Vihcn  the  subject  to  hand  is  looked  at  from  its  clinicAl  aspect,  tho 
.oncluMOD  of  Dr.  Bennett  is  confirmed.  To  tabulate  and  discnnei  tho 
Tvportw)  caacH  of  opium-  or  bttllodoana-peisoniDg  in  which  tho  counter* 
ttanwtio  boa  boon  u.«ed  wotild  raqtiire  very  many  pagoa,  and  I  therefore 
■ball  only  atato  my  opinion  that  these  records  establish  the  thempcutio 
vottMof  atropine  in  opium-poiaoning,  but  thia  does  not  indivato,  much 
|«M  prore,  complete  antagonism  between  the  two  drags.  Ha  one  wuuld 
qiMsUoo  tho  value  of  alcohol  in  certain  8lage«  or  conditions  of  opium- 
potsoning,  and  yet  no  one  would  OMort  that  i>pium  nnd  alcohol  are  in  any 
Kiuo  anlagooialic.  In  opium-poisoning,  dtath  occurs  chiijfl}-  ihroiigh 
failure  of  the  respiration.  Atropine  is  tho  most  powerful  and  prompt 
of  lb«  ronpiratory  stimulants,  and  aa  such  is  invaluable  in  the  treat- 
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niQdt  of  opium-pwaoaiiig.  In  protr»ctoil  opium-narcosie  tbc  CAniiac 
anil  TOSo-niolor  aotioiu  of  atropino  are  of  iiorvk-e ;  Imt  it  shuuld  never 
be  forgotten  that  the  main  infliioDce  for  good  is  upon  the  roepiratoiy 
cenlroa.*  The  first  iniprovement  fVnm  atropine  in  thosa  casos  is  iisa- 
aliy  incrciui«d  fruqucncy  of  respimlion  j  aud  as  the  breathing  beeom«9 
leas  embamuwed  the  other  aymptomB  amuliomte,  largely  b«cau8«  of  the 
incivaeod  ncrtition  of  the  blood, 

The  doubl*;  nnluroof  pnifound  opimn-Durconts  must  not  be  lost  sight 
uf :  ihe  blood  is  e^turatvd  with  carbonic  acid  almost  to  the  dead-line,  and 
much  of  the  unconeclousnoss,  muc-h  of  the  failing  circulation,  much  oven 
of  tht)  embarramicd  respiration,  is  due  to  the  presence  of  the  gas.  Aj 
aaou  aa  the  syatorii  is  in  a  iituasurc  reliuvod  of  this  load,  it  begins  to  re- 
bound ;  omoticti  act,  conscioiutnt'SH  returns  to  some  extent,  the  circulattoa 
fVeci*  itiiclf,  and  the  road  lending  tiiwardi^  health  is  entered  upon.  It  is 
a  miitlur  uf  tliu  gravust  pnii'tic-al  importAneo  to  docid»  wlioii,  hoir,  and 
in  what  {^anntitien  the  niyilnatic  slioiili]  be  cmplnyod.  The  exhibition 
of  bvUadoniia  should,  I  think,  commence  ne  soon  us  there  is  decided 
failure  of  the  i-e<ipimtion.  The  titomaoh  is  so  paralyEod  in  the  narcosis 
iVom  it  that  it  ia  uiifwrlnin  how  fast  absorption  will  take  place  from 
it;  and  the  drug  should  ahvaya  bo  givou  hj-podormiaillr,  in  the  form 
of  the  alkaloid  if  po»»ib]o.  The  fint  injeotion  of  atropine  should  be 
of  tiuth  »izQ  thnt  it  eoiild  not  possibly  do  harm ;  and  ono-fortielh  of  a 
gniin  is  in  most  instunceN  a  fair  commencing  doaa.  Very  ^nerally 
several  rcpi:tiliun»  of  this  are  neovSi^nry,  niid  the  deliotilo  practicfd  point 
ia  to  decide  how  oilen  these  rcpelitioua  shall  be  indulged  in. 

I  think  that  frofjuontly  too  much  ati-opine  is  given,  and  bolicro  that 
often  a  grunt  dcul  of  tiroincsM  is  ivquircd  in  these  casoH  not  to  UM  it 
too  fVeely,  eapoeially  since  reliance  i»  generally  placed  upon  the  pupili 
a»  a  guidu.  They  nru  in  fact  a  very  uneufo  cfuide,  nt)  is  apparent 
when  it  in  reiii(.<iiib(.>i'i>d  that  whilu  opium  coiitraots  them  by  influencjug 
the  nerve-cent ros,  atropine  dilateii  them  by  noting  on  the  peripberal 
Dcrvus,  It  must  not  be  forgotten  thnt  in  doHcs  of  nufficiont  magnitude 
atropine  paralyaoa  the  norro-tr units,  and  mfiy  thus  increase  the  danger. 
A  cardinal  prinniplc  should,  thoref)!-?,  bo  to  give  no  more  of  the  mjrdri- 
atJothan  ia  absolutely  ncceiisary.  Onu-fortioth  or  one-sixtieth  of  a  graJn 
may  bo  injected  ©very  fifloen,  twenty,  or  thirty  mcnutes,  tia  the  lu^oncy 
of  the  symptomH  may  demand.  The  judgment  should  bo  formed  from 
a  bird's-eyo  view  of  the  vrholi*  oaso,  fresh  atropine  not  being  given  w> 
long  as  the  respiration  and  other  f^nnptoma  are  undargoing  ameliora- 
tion, but  llio  doi^e  bein^  renewed  bo  soon  us  any  tondcnoy  to  a  relapse 
lA  manifested.  Tluix,  if  unrlttr  the  influcnoo  of  atropine  in  a  COM  tlie 
roj^pirationa  had  risen  from  four  to  eight  per  minuto,  I  would  not  use 

*  In  IliA  orpfHnianU  nf  IlBab»eh  and  AuorbjiAh  it  niu  routi'l  thai  ■.tropisg  prvducvl  tcrj 
deoidri  clToctt  ut>un  Ibo  alrnulation-  and  reipl ration -tf a rrw  of  dep  foltontd  vftli  e|itilin> 
BMjBtrtia.  Klin.  HVtlntNir^  1ST8,  7tl, 
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the  oountcr-poiMD  ognln  until  tbera  naa  inamr««led  a  tendency  for  the 
re«piratio&s  to  grow  I««s  IVoquout,  or  unlou  for  a  long  p«riod  Ibcro  ha<l 
been  do  improvement. 

WfaoDOVor  tbcro  Ii  fniluro  of  respiratioo  in  other  poi»0Diiig»t  tlitui 
that  of  opiLH),  utropioa  in  useful.  It  batt  bccu  OBpccially  commcudcd  us 
&D  antidote  lo  poiionous  fun^i.' 

As  a  Local  Sfitifti'v. ^Locally  and  flruoly  uppliod,  buUuduiitin  is  ft 
MflatJTo,  and,  I  bcliovc,  to  glandnlnr  as  well  ut  to  muKulur  nnd  nei^ 
Tous  ticsues.  Id  tbu  way  it  ia  often  wry  useful  iu  vurioua  local  itillam- 
loationfl.  In  tbo  form  of  a  plastei  it  frequently  (ipptara  to  do  good  in 
folpitation  iff  Ike  heart.  Its  u^o  loeaily  in  xpasinii  nnd  in  ncuml^ia  ban 
bMD  MiAcioatly  dwelt  od.  In  mastitia,  or  when  it  is  desired  to  dry  up 
liie  McroLiou  of  milk,  ita  local  application  to  the  breast  is  often  very 
offlCMiouA.  Whenijver  bclUdonna  is  used  locally,  in  order  to  got  ita 
good  efltets  It  must  be  employed  ft«ely.  At  the  name  time,  It  should 
bo  remembered  that  a  number  of  cases  of  poisoning  by  its  oxtemal 
appUeatiou  bare  been  ruported  (JLf<A^  Times  and  Gazette,  ^'ov.  1S&6; 
also  London  PKarm.  Journ.,  1871).  In  cliildrcn  it  mtul  bo  uuod  with 
eaution;  in  adults,  with  a  reasonable  amount  of  care,  its  external  uso 
is  atSa,  provided  dirootioos  bo  given  to  have  it  washed  off  so  soon  rut 
any  affsetion  of  the  sight  or  dryness  of  the  throat  is  induced. 


Uaring  myself  no  prnctical  knowledge  of  diseases  of  the  eye,  Dr. 
\TiD.  F.  Norm,  Clinical  ProfeMwr  of  Diat^usvs  of  the  Eye  in  the  Uniwr- 
aity  of  Ponn-sylvania,  at  my  request  has  prepared  the  following  section : 

The  Oat  (^  Atropine  in  Diseases  of  tiu  Eye. — Pure  atropine,  from 
its  slight  Bolubiltty  in  water,  is  only  applicable  wherv  wo  dutiira  a  mod- 
erate effect;  the  sulphnie,  however,  can  bo  dissolved  in  water  in  any 
desired  proportion,  and,  tberofore,  is  gooerally  employed.  WboD  a 
Ibur-graio  sotutioo  of  this  «ilt  is  dropped  into  the  oonjunctival  sac  of 
a  healthy  and  emmetropic  eye,  wo  And  thnt  in  almtit  fi^eon  miiiutus 
the  pupil  fommcaccs  to  dilate,  nnd  that  this  dilatation  rapidly  in< 
eroosM,  tUl  ia  from  twenty-five  to  thirty-tire  minutes  it  has  attained 
its  ninximum.  The  |>owor  of  accommodation,  and  eonsequont  ability 
to  mad  fine  print,  dooi  not  show  any  marked  daorease  till  twenty-five 
mioutos  have  cl»p»cd,  when  the  near  point  oommencos  rapidly  to  re- 
cede tVont  the  eye,  until  in  an  hoiur  and  a  half  to  an  hour  and  forty 
miaates  the  power  of  oooomraodation  is  completely  annulled,  and  only 
ot^octs  over  twenty  feot  distant  from  the  eye,  or  tlitMe  preauatiDg 
pnctically  parallel  rays,  can  be  distinctly  seen.  On  the  second  day 
after  the  application  the  power  of  ac-commodation  bc^os  to  return, 
aod  increases  rapidly  up  to  the  sixth  day,  but  is  usually  not  ftilly 
rvgaiacd  till  Arom  ten  to  fourteen  days;  the  pupil  roraaios  with  but 
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liltlc  vhaug«  till  th«  tbh-d  day,  wboo  it  rapidly  contracts,  but  hu  not 
flilly  regained  ita  normiil  stat43  till  ulovau  or  twelve  days  have  ebpsed.* 
Th«  mydriatic  action  of  the  drug  Is  far  iiioro  innrked  teom  a  modern 
atcly  Htruiig  sulutiuii  ui>iilJu(l  to  ihu  cuiijuuolivu  than  iium  its  internal 
uao,  even  wb«ii  it  haa  been  pushed  to  tbo  productioa  of  symptoms  of 
poisoning.  Tbum  applied,  il  acts  on  tlio  intiixoeitlap  norvea  and  gsnglisi 
nnd  it  has  been  pruved  by  Gnitife  and  Donderx  tliat  when  tho  sijuuuus 
bumor  of  au  naitnal  is  drawn  oti*  and  colloctccl  afler  ita  application,  it 
contains  a  eufltcicnt  amount  of  tbo  drag  to  catuo  dilatation  of  tbo  ey« 
of  anotbcr  animal  wbcn  applisd  to  it.  TbiMO  experiments  Imve  been 
ubiiuilarttly  confirmed  by  later  obnerroni,  and  tho  rapidity  of  it«  action 
appears  to  dvpond  on  tbo  tbioknods  of  tbo  cornea  and  tho  age  of  tbo 
iubject  eelectcd  for  tbo  expeiimont.  It  will  be  apparent  from  tho  for*- 
guiug  KttitumonlH  tbat  ibo  uko  of  a  fttron<^  solution  of  atropino  is  not 
to  bo  undurtakon  wltbuui  duo  conniduration,  inasmuch  as  it  is  likely  to 
debar  tbe  patioiit  from  any  satinfactoi-y  use  of  tbv  eycd  for  a  period  of 
IVom  eight  to  twolvo  days.  Il  i?,  however,  inraluablo,  fhsra  iteaanibila 
tinn  of  tho  accommodation,  where  we  wish  to  dotormino  with  accuracy 
tbo  ren-acLiou  of  tho  vvii,  aud  i»  daily  uaod  for  this  purpotte  in  cama 
of  hypormotropia  wbero  the  patients  lind  it  impossible  to  relax  tfaclr 
aeeomniO'iation,  in  asligmatisni  where  it  is  nocossnry  to  determine  tba 
exact  dilferonuo  butwucn  the  two  priiii'lpul  mi'i'idiatiH  of  ibu  coruoa, 
and  in  the  mro  cases  of  myopia  associated  with  spiism  of  tho  ciliary 
miisclo.  To  obtuin  tbia  complclo  luiruiysis  of  Iho  aLt:oraraodution,  a 
few  drops  of  a  four-grain  solution  should  bo  dropped  in  the  eye,  and 
tbis  rcpwited  aflor  an  interval  of  (li-o  minutes.  Tho  patient  will  bo 
ready  for  uxiiiinimtioii  one  and  a  biilf  hours  aubseqnoiitly.  In  the  vast 
majonty  of  cases  it  is  entirely  uaneoossary  to  dilat»  tbo  papil  to  obtain 
a  satisfactory  %'iaw  of  the  l\indua  with  tbo  ophthalino8copo;  but  when 
tbis  bufomu^  UtfOCKssiry  wb  can  oftou  us«  with  advantage  a  solution  of 
ono-twenticth  grain  in  an  ounce  of  wat«r  ;  a  drop  or  two  of  this  will 
dilate  tho  pupil,  wilijout,  howevor,  rcndoring  it  absolutely  immovable, 
and  with  ficarcoly  any  intorfynjiicij  with  ihs  acoommodntion ;  on  tbo 
next  day  the  pupil  is  much  Rmaller,  and  on  tho  third  dny  no  trace 
of  lt«  action  remains.  In  cases  of  suspected  calaract  the  pupil  should 
always  be  diJtitod  ;  olhcrwi«o  wo  niny  i-eadily  fail  to  discover  tho  lotion, 
whiiih  frei] iieiitly  first  mnnifuats  it-ielf  in  a  fow  faint  dtriflj  shooting  ont 
from  tbo  periphery  of  the  lens.  Moroover,  it  affords  us  a  valuable 
prognostic  point  aa  to  tbo  probable  suceesfl  of  any  oporalion  whore  the 
cataract  is  ripe;  for  whore  the  iria  fails  to  dilate  ad  raaximum.  wo  may 
bo  sure  that  it  h  more  proiio  to  take  on  inlliimmatoi-y  aetion,  and 
moro  liable  to  bo  pressed  on  by  any  cortical  matter  which  may  remain 
behind  in  tbo  oyo.    Daily  experience  shows  tbat  nAior  tbe  evacuation 


*  For  S  n»r«  doteilod  dlnuwlMl  at  thia  tahJcuH.  rcb  Danditt't  Anomati—  (/  M^rmttfm 
mud  JtrommiiJaiiw,  p.  iS4,  N«w  Sjijonbiktu  SiMlatj,  1801. 


of  tfa«  aquoous  liumor  in  ttis  op«niUoD  for  catikrsct,  the  iris  will  con 
trad  in  spile  of  any  proTirnia  bs«  of  »tropiBO;  but  as  soon  a«  hy  tbo 
otoeing  of  ibo  wound  ttio  Immor  rvaci^umulutos  iknd  tho  anterior  cliam* 
bor  ifl  re-ofltablishoil.  tho  atropine  ratiimes  it«  sway.  It  is  most  URcful 
in  all  infliimmutions  of  Ihu  cornea.  In  pfalyctoniilar  IturatiliH,  by  ila 
local  anicHlhotio  aoiion  on  the  brunches  of  the  trit^cminiiB,  it  dimin- 
inhcA  the  phoiopbobin  and  blopharospusm,  and  sccma  to  mitigate  tliu 
Inlonifity  of  tho  inflamntiillon  by  itn  influonco  in  ouatracting  tbo  ciliary 
resseb,  thus  ditninidbidt'  the  supply  of  nutritive  material  Darried  to 
the  Cornell.  Where  nn  nirer  has  jtcrfonited  tli4  central  region  of  tho 
ooroea,  nnU  a  prulapue  of  the  iris  has  enmied,  tbo  unvr^tic  uxo  uf 
atropine  oflen  enables  the  radiating  fibrvs  of  the  iris  to  detach  it  frota 
the  cornea  oo  soon  cut  tbo  opening  bus  bcun  pliigt^nl  by  lynipli,  and  the 
anterior  c-hnmbor  reHton»d,  thus  pi-eveniin^  tbtj  tormation  of  untorior 
vynochiia  Mackenzie  long  ago  called  attention  to  tho  "healing  and 
unorlynu"  etfcet  of  atfupino  in  ulcors  of  tho  comoa  occurring  in  the 
ophthalmia  of  new-born  children, — a  fact  ^dco  UDiveronlly  recognised, 
and  whii'h  holdft  gixitl  oqiially  la  the  ulcers  nwulting  IVH>m  other  fornia 
of  purulent  conjunctivitis.  It  is  bold  by  nutny  vrriteni  that  part  at 
least  of  this  bonoKcinI  ovlioti  is  to  be  ascribed  to  its  diminution  of 
intraocular  tension."  In  cswoa  of  iritis  n  strong  solution  of  atropine 
should  at  tbo  uutKot  bo  applied  ropvutedly  at  short  intvrv'aU  until  wo 
bave  obtained  a  f\tll  dilatation  of  the  pupil,  and  sub^qucntly  8iiAl> 
cioDtlj  otlcn  to  maintain  the  iris  in  thin  condition.  Wo  tliuH  place 
the  inflamed  tissue  at  rest,  diminish  its  blood-supply,  and  prerent  the 
tbnnation  of  posterior  synechian,  which  constitute  so  f>uquent  a  cau«o 
of  the  recurrence  of  thiti  disease  by  their  meclianically-irritnttng  effect, 
— puttini;  a  atnin  on  the  iris  in  its  every  motion,  and  hittdering  that 
rariation  in  the  diameter  of  the  pupil  which  normally  takos  place  with 
every  change  of  convergence  and  with  every  variation  of  the  intensity 
of  tight.  Moreover,  oxtonaive  syQvchiio  where  the  iris  is  plastered 
down  to  the  anterior  capsule  by  larj»o  patchce  of  lymph  tend  to  pro- 
doM  cataract,  by  interfering  with  tho  nutrition  of  the  lena.  Whore 
the  ayneebiip  are  narrow  and  tungue-sbsped,  thoy  may  oAen  bo  turn 
throngh  by  it*  action,  even  aAer  the  lapse  of  yoara. 


■  That  klropin*  dininuhw  InlnnouUr  praMsra  ha*  btrnm  Mttrf  I  b;  OnaA^  Ooettii.  lad 
m»mf  Mhm  gvii  ••tboriliMj  ■n4  *  nfunnm  la  maj  mmBULl  af  JliwMf  *l  lh«  •;•  will  (bow 
tkat  Kbaa  aMffilwl  dM(/bi«*)tk  aotl  «UaMal  o Wrr»r« cf  th»  fffwit  J»y.  0(b«r  wtlgbly 
•■lawtila*^  (wk  M  ttandor*  aoil  SMtl*«c  doabc  Itt  aUlitjr  to  pradtiM  uij  tnuh  •#«(#  Ow< 
MaIj  it  bill  10  nduco  intraaeBbr  praMara  fai  CWM  of  ftaBoam*.  Numtroiu  fttUnpU  to 
4»M»  Ihs  quMtloe  k;  phjatalofleml  •ifiarlmml  bar*  bwn  nail*  b;  Donfen  anil  TBIektra, 
W(^*r.  Adainldk,  Grtaka^^A,  Dar,  ate.  Tba  r«>ulu  v^r;,  howArar,  «ooat<l<nbly  UBMif 
tJiwWa*.  TbiM*  oilb  tb«  ms»oip<4*«  an  npm  t«  tb*  ohjtvtun  Ibal  Ifa*  «ulU«g  a|4n  at  Iba 
•jalnll  (ir  iu  iatro^uctiiB  iiall*  abaMCM  tba  tcnJitioM  of  tMnwMalM  prcaaai*  a4i4  elrasla- 
tla«,  Uil  tbat  r«rj  iliftil  uaTHncBlaf  lb«  iMtruntenl  or  oTclall  in«Blid»ia  tho  reiulUi  wbll* 
tlioM  altb  Ih*  laB«iiMler  ara  bIm)  uoMltiCbitarj,  inaimDob  b«  w«  bars  jral  (ail»l  to  ubuin  anf 
raOaibl*  lartnMMi  Tot  BKUttrtsf  tati*a«Dbr  UMloa. 
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Atropine  aote  mora  prjworAiIIy  in  iritis  aflor  the  abstraoLioa  of 
blood,*  aod  occwionnlly,  whuro  llmre  U  much  oxudfttiou,  fiiils  to  j»n>- 
(lueo  iU  ofToKt  till  alter  the  constitutioiinl  olfeot  of  tnoruur}'  bzui  been 
obtaitiud.  lb  eomo  iiidividuaU  Uiu  iiiatiUutioii  of  a  strong  solution  of 
Bti'opino,  by  its  rapid  piiasago  tItrQiigh  tho  tear-passogoa  into  tho  uoso 
and  throat,  producce  »3'tnptoma  of  slight  bollodonnu-poisoning,^ — riz^ 
Suslii^d  liiou,  rnpid  piilso,  diyiu!«»;  of  tliu  tki-aat,  slight  dyi^plingia;  but 
this  ni»y  u.^u»lly  be  diminished  or  prevented  by  gargling  the  tbn<at 
with  wRtor,  by  c'Oiiiprwaiiij;'  tho  cuualiculi,  or  by  uvurtiiig  the  lower 
puiK-lum  Irtchiymanim.  In  somo  individuals  it  producw  ft  curioii«ily. 
irrJIftnt  nction  on  tho  conjunctiva,  known  as  atropine  oonjunctivitis; 
this  is  Homotimoa  quito  bctopc,  culling  forth  almost  or^'aiixilatoua  syinp 
tomft,  at  other  timeit  bringing  out  a  cj*op  of  gi-anulutioaa  TbJH  is  owing 
to  idiosyncmsy,  (iiid  will  then  happen  with  pt-rlbctly  neutml  .lolutiotM. 
ll  should  in  suoli  t-oitufl  be  discontinued,  and  tho  coujuactiviiiti  whioh  it 
has  called  forth  combnti^d  by  weak  soltitionn  of  alum  and  sulpliate  of 
£inu  or  othur  mild  a«triu)|CDnt.  Wo  iiud,  too,  iu  «oiii«  c&ecs  of  irilif, 
oapociatly  those  occurring  in  rheumaiiu  patients  with  poatorior  eynochto! 
duo  to  ropontod  previous  attncks,  that  not  only  do  we  Aiil  to  dilate  tho 
pupil,  but  that  ntropia  acts  &a  an  irritant  to  tho  cyo.  Wo  ore  tlicn 
ohli^d  lo  ^ivu  up  itei  use,  aud  resort  to  tUe  application  of  dry  wuriutb 
and  uppropriato  ooiistitutiotial  roniiodioa.  Atropine  will  opca^tounlly,  in 
ca^es  of  chronic  glaucoma,  prodpitate  an  aL'Ute  attack,  and  ia,  therefore, 
to  bo  uHcd  with  due  considoi-aiion  in  this  diaoaso.f 


A^i-eal  deal  has  been  writtOQ  about  the  value  of  bciladouna  as  a 
prophylaelit  in  searlatina,  niid  niilhonllos  differ  vory  itiucli.  for  u 
diiicuaiiton  of  tlio  subjuct  I  muHt  rt-tur  tho  reader  l»  the  IrealiftOft  of 
Dr.  Goo.  B.  Wood,  Dr.  Stille,  Dr.  Waring,  etc.  1  havo  never  had  a 
doeisive  opportunity  of  tOHting  tho  mattor,  but  bavo  no  faith  in  thu 
offioncy  of  tho  remedy.  It  ouyht  lo  bo  tried  l\irlhor,  however.  Tha 
]i1aii  practised  has  boon  to  dissolve  two  gmins  of  (he  extract  iu  a  flnid* 
ounce  of  water,  aud  give  two  drops  daily  to  a  child  a  year  old,  adding 
one  drop  for  every  yaar  in  ohior  children  up  to  twelve  yoora. 

Toxiooi-oor. — Suftk'ient  has  uU-oady  been  said  about  tiio  general 
BympLoins  of  belladonnn-poiauniug.  Thoso  which  are  chai-actcristic  fkre 
the  di-ynow  of  the  throat,  the  increased  frociuoncy  of  brwilUing,  the 
dilated  pupils,  the  red  offlorosconeo  ou  tho  ekin,  tho  rapid  pulse,  the 
active  talkative  delirium,  i*oaielin>u8  convubions,  all  ending  in  abolfUoo 
of  ftini'tion,  as  ebown  by  stupor,  rapid  fueblo  puleo,  cold  ox trc initios, 
and  paralyttis.  If  the  urine  u(  a  patient  Bufforinj^  from  bcllndono*. 
p<rf8oning  be  di-opjwd  into  tho  eye  of  llio  cat  or  rabbit,  it  will  dibt(« 

•  M*ek*n»li^  Ditaf  t/  Lt«  Sft,  p.  6X7,  loodon,  |gi4.  Unwfir,  Arriiw  /Ur  C^JUioi- 
moloyti,  Tol.  il.  p»rt  2.  j..  MS  (nuls). 

t  Ontttt  ArrMt  /S'  t^)kvlf^»fU,  "ot.  il».  |iart  3,  p.  IIT.  n.  Darby.  Trmnt.  AmKit 
Ofkitml.  Aw.,  p.  »,  l*M.     Woll«,  Ditvf  -^  t/--  Sft,  p.  »J  (Sd  Am«T.  odj. 
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Ute  pupil  i  and  the  diagnoeticiAO  may  avail  biinsclf  of  tin's  t««t  in  any 
doobtAil  CA80.  Dr.  Morul  (^Annates  de  la  Soc.  de  Med.  de  Garni,  1873) 
oUU  attotitioQ  to  a  sort  of  laryngitis  produced  by  ptriaonous  doHes  of 
bfilladonna,  aitd  chnmctcrJEed  by  paio  io  tbo  laryux,  rouf^bncfiB  of  voice, 
and  tJie  expectoration  of  miouto,  pc&rly,  tough  poUota.  It  waa  pniMQl 
in  the  ailvanccMl  Hta^^os  of  two  cases  of  poitraning  undoi-  his  olto. 

Tho  mitiiiuum  fiital  dusus  of  t)io  pivpanitiuus  oi  buIludoDua  aro 
Ecarccly  known.  An  i^ncioa  ruprcaoiitin^  oigbty  grains  oi  the  root  aas 
produced  d«ath  in  firo  hours  {Caspef*  Wwhenschri/t,  Kob.  184S);  but, 
uit  tliu  otiiLT  hand,  ruoovL<ry  Las  ocoiin-ud  aftur  tliu  iiig<>s(ioii  of  throe 
dracbms  of  the  extract  (Taylor's  Medical  JurispruJence,  London,  1873, 
p.  433).  A.  teulb,  or  OTOn  a  twcutiuth,  of  a  grain  of  atrupiao  will  oflon 
produce  aUrmia^  «yraptoms;  yet  Or.  Cbamb»r6  reports  {Lancet,  1864) 
rcoovory  in  ii  child  four  yeare  old  wbo  had  taken  about  two  teaspooiifuls 
of  a  Bolution  coniaiuin:;  a  grain  of  ibo  alkaloid  in  h»lf  an  ounce. 

After  death  (mm  belladonna,  no  cbm-aoteristic  loaiona  are  to  be  found. 

Id  the  trentnient  of  bolind on na-po ironing,  tho  tir«t  indication  is  to 
prevent  the  absorption  of  any  more  of  tho  poition.  For  this  purpose 
emetics  or  the  Dtomnch-pump  should  bo  used.  Tho  same  difficulties  iiro 
to  ba  mot  and  tho  same  moosuroB  adopted  oa  in  opium-norcoais :  it  is 
well  io  exhibit  tannic  acid  frcoly.  boouuse  it  forms  with  the  alkaloids 
nlta  which  are  noluble  with  dilllcuUy.  After  the  stomach  has  been 
cvacuBtcd,  the  variuus  Bymploms  must  bo  mot  as  they  arisen  The  exact 
value  of  opiuin  in  belladonna-poiaoning  boa  not,  I  think,  bcvn  deter- 
mined, ami  ita  iieo  should  only  bo  tontalivo,  althongh  good  is  to  be 
expected  from  its  judicious  employment.  In  poisoning  by  a  mydriatic, 
io  order  to  keep  up  tbo  re-ipirntiou  and  the  circulation  during  the  stago 
of  fiulure  of  function  the  same  moaBUKts  should  bo  employed  a»  iu 
oi>ium-poisuniitg.  Kxteroal  Btimulntion  by  huut  and  by  mustard,  flagel- 
lations, etc.,  artificial  respiration,  mid  e»]ieeially  tbo  use  of  the  alternate 
ookl  and  hot  douche,  should  all  bo  prautisud  as  necoH!iary.  Pbysost%ni& 
and  jaborandi  appear  to  be  somewhat  antogoniatic  to  atropine  n-ithin 
ceriaia  limits,  and  jaborandi  baa  been  used  iaatropino-]toiiioning(/.<infc(, 
1878,  i.  346).  As  this  subject  can  host  bo  elucidated  after  Uie  dis- 
cnamoD  of  the  action  of  the  nt^pcctive  drugs,  tbu  reader  is  rufurred  Tm* 
fttrthor  information  to  tbo  nrticlo«  upon  Cabtbar  bean  and  Jaborandi, 
AAer  toxic  doses  of  bclUidoiina,  there  is  voty  gcnemliy  complete  reUm- 
tioa  of  urioc;  and  as  this  secretion  conlnlns  Ibv  greater  part  of  the 
ing«atod  poison,  and  as  roabeorption  in  tJio  hbuldor  is  at  least  conceiva- 
ble, the  catheter  should  be  u.>tad  early. 

AuMUcisTBATioN. — Dvlbdunns  is  nevor  used  internally  in  aubstanco. 
All  tb;  preparations  of  tho  U.  S.  Phannacopfcia  except  lwo(clo(jgDat«d 
balow)  are  made  IVom  the  leaver.  Tbcy  am  tbu  tincture  (Tli'ncfwra  Bd- 
tajonna — I  to  6.66,  U.S.),  do«e,  ton  to  thirty  drops ;  the  alcoholic  extract 
(JScfracfuin  Belladonna  Ai^xtholiatm),  doae,  one-eighth  to  one-half  a 
gratn ;  tbe  fluid  extract  of  the  toot  {Bxtractum  BcUadoHitce  Fluidum), 
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d08«,  ono  to  two  miuims;  ibo  plaster  (^Emplatirum  Bdlad^nnts')  ivpro- 
sonts  iu  wGJgliL  of  root  f  UiB  oinUnent  (  UiKjuentum  B^ladonnte)  coDtaiiu 
one-tunch  of  oxLraot.  The  ahstract  (^Abittractum  lielladoHfux)  reprosenu 
twice  its  wuigiit  uf  root,  doeo,  ouu  gmiti.  Tbo  sulphate  of  atropine 
(^Atrcpims  Suiphiis)  U  most  coiumonly  ueod,  on  accoaot  of  it«  eolubili^ 
ID  walor.  Ono-sixtielliof  ft  grain  of  atroiiino  or  its  salt,  given  hj-jiodur. 
mi^Ily,  will  genenilly  produce  slight  diynesa  of  tli«  tliroat  or  other 
indicatioiia  of  it«  const! tuliunal  acrlioii.  Wlioro  rnpidity  of  action  is 
required,  this  is  tho  botit  motbod  of  ndmiQiot^riog  bolladonna. 

IlmBOBROUATE  Of  IIouATEOPiNK. — Hoiiialropino  18  HD  dllcaloid  nrti- 
fioialljr  produced  fVom  atropine,  the  hydrohromate  of  whicli  is  profvriod 
tye  pi-aoticfti  uso  ou  uccount  of  it«  buiiig  stablo  Aad  not  by^oscopio.  U 
is  said  to  iii-oduuo,  wlieu  t:iken  interuiilly,  Bymptoins  similar  to  thoM 
caused  hy  atropine,  exi^cpt  tbat  it  bIowa  the  puW  This  retanlation 
has  boon  proved  by  Tweedy  and  Ringor,  Beyer,  and  i>o  ScbweinitK  and 
IIoTo  (^M^d.  ^cm,  1887,  li.  731}  to  bo  at  least  in  part  the  result  of 
a  direut  n.elion  of  thu  drug  upun  the  hcart-niusele  or  its  contsineil  gaa- 
glij,  Hinco  in  the  (Jog  and  in  the  tcn-npin  the  appliculion  of  bomatro- 
pine  hydmbromato  to  the  exposed  heart  in  situ  rodiicos  very  grontly 
the  number  of  the  beiite.  la  iho  dog  iujc^Jtion  of  the  aUtaloid  int/i 
the  jiigiilur  vein  is  followed  by  a  fiill  of  ns  much  as  thirty  or  forty 
beats  jK>r  minute,  whicli  Dn),  D©  Scbweimtx  and  Hare  believe  to  bo  in 
part  the  reHutt  of  stiiiinlalioti  of  the  vagi  nerves,  because  eoclion  of  the 
vagi  causes  a  marked  iriC'roai>e  in  the  pulflo-rate,  "although  not  eucb  a 
riae  as  would  appear  if  the  inhibitory  appamtua  was  intacL"  This  in- 
crease of  ptjlse-rato  doos  not,  however,  to  my  mind  prove  thai  tlie  drug 
etimuUtca  tho  vagi,  because  if  the  primary  slowing  of  tho  pulse  wore 
(he  rc9uk  purely  of  an  action  upon  the  hcart-muBclo,  uulv^  that  muaelo 
wore  complotcly  paralyxod,  it  would  still  fool  to  some  ost«nt  the  re- 
mova)  of  the  normal  inhibiLJon,  and  respond  to  Hoctiou  of  ibo  vagi  by 
an  iniTeaso  in  iho  rate  of  its  contraeliou.  Dc  SchweinitK  and  Hare 
found  that  tho  fall  of  the  pulsc-rato  was  accompauied  by  a  marUcd  fall 
of  the  arterial  proseure:  aa  tho  production  of  &s]]hyxia  was  followed 
at  this  iimo  by  a  pronounced  rise  in  tlio  arterial  presauro,  it  would 
nppcnr  that  tho  fall  of  preasiiro  is  not  tho  result  of  a  vaeo-niotor  par- 
uJyfiis,  but  of  tho  cardiac  influence  of  tho  drug. 

It.  has  boon  shown  by  ibo  experiments  of  l)pft.  Tweedy  and  Ringop, 
confirmed  by  Drs.  JJe  Sehweinits  and  Ilaru,  that  homatropino  produced 
jo  the  tVoff  a  brief  pt-riod  of  toianns,  followed  by  nbMoluto  tniiaculnr 
relaxation,  with  abolition  of  reflex  and  voluntary  activity,  followed  in 
from  six  to  eight  hours,  if  the  doeo  has  been  pioperly  proportioned,  by 

•  CunHiCuUnnd  «;niptiHQi  »ro  icadil^  prniiuacil  bj  th»  f(*s  BitBrinU  »«•  «f  b«tli<iaku 
plkitcr  or  oinUoeDl;  and  f«!fttiU  (bculd  »lw«yi  to  wnmwl  1  j  toiuuvo  Ilia  [ilitcior  if  dryiMH 
tt  tkniii  or  JlwJnIer  o(  vUiirn  some  on.  Far  ncum  of  potiuaiiiK  li>  tliU  mnj,  wt*  .V.  J'.  Jfrrf. 
A-3oriJ,  JiLH.  ISH,  alio  Ani-n.  Antr.  itrd.  Atvt.,  Si,  132. 


I 


I 

I 
I 

I 


DEURtFACIE.VTS. 


235 


roturo  of  ToluDUiry  moromonts,  associatatl  witlk  totsnio  spaams  of 
grvat  intMuily.  Tho  oonrulflivo  movomonts  And  tho  paralysis  ar^ 
■coording  to  D«  Schwolniu  and  ILiro,  ol'  npinal  origin,  ss  iliu  nurvu. 
truuks  and  miuwlca  aro  not  affected.  The  cause  of  dcalb  is  centric 
raepinitory  paratyaiA.* 

Tho  ncl  ion  of  hoiiuilropinQ  ao  a  mydhatio  lias  booo  etudiod  csjieuially 
by  Cbaa.  A.  Oliver  {Amer.  Joum.  Med.  Sci.,  Jn\y.  1881),  Dr.  S.  T.  Kisloy 
CTVnM.  Amer.  Ophthal.  Soe.,  1888),  Mr.  Juukdoo  (^Med.  News,  July  34, 
ISSti),  and  Ura.  Do  Stihwoiuits  and  Uaro.  TLe  mlluoDCO  of  the  alka- 
loid u|>on  iho  eye  ia  practically  idcnlionl  with  that  of  atropine,  except 
that  it  ia  eoiiiuwhat  more  leeble  and  i»  much  more  temporary.  The 
pupil  begins  to  dilate  in  fVom  eercn  to  twenty  minutca  after  the  instil 
lation  of  the  drug,  and  acvommodutioa  failit  in  from  forty  to  ninoty 
iniiiutoa:  in  from  one  to  BCT«Dty.two  hours  tho  recovery  ia  eompLete. 
Aooording  to  Dr.  De  Schweinitx,  n  soluliou  of  oiio  in  eighty  is  ftuf- 
Bcieotly  slroug  to  purulyzo  accommodution  completely,  provided  it  be 
dropped  repeatedly  into  the  eye.  When  it  is  doeired  aimply  to  dilatt 
tho  pupil  for  ophtfanlinoMiopic  cxnrniiiHtious,  a  mnglo  npplicntion  of  n 
aoluiion  of  four  grains  to  tho  ounce  mfficod.  Homatropine  a«  a  prac< 
tical  mydriatic  is  greatly  euporior  to  atroptou,  not  only  bucnuse  Yioion 
becomes  normal  in  a  few  hours,  but  alao  bvcause  it !«  lo»«  imtaling  to 
the  coi\jnnctivH  and  mui>h  less  prone  to  produce  Hcriouti  ftyHlcmic  dis- 
turbance. In  fact,  no  ftinher  general  effect  than  a  little  alowing  of 
Uic  pulMj  baa  as  yot  bocn  noted  after  its  uont  repeated  ubo. 

STRAMONn  FOLIA -STRAMONIUM  LEAVES.    U.S. 
STRAMONH   SEMEN— STRAMONIUM   SEED.    U.S. 

The  loavcd  and  aoeda  rcspcctivuly  of  the  Datura  Stramonium,  or 
JanurstoKm  Weed,  a  coanw,  hiinhy,  annual  herb,  three  or  four  feet  hl^ 
growing  in  waete  placc8  both  in  this  countr>-  and  in  Great  Britain,  and 
readily  dintinguished  by  \ls  largo,  f\innal-shaped,  whittab,  futid  Aowera, 
Abd  ita  (juiidnviilvc  iipinuaccnt  c-a|>»tiles.  The  leaves  are  b^gfr,  tmootb, 
o*«t«,  irn-<^ulurly  Hinuato,  with  liirge  acute  levth.  The  saeda  am  fliaall, 
Itruwniiih  black,  reniform,  with  a  feebly-bitterish  narcotic  taste.  Tbe 
acUv«  principle  is  un  alkaloid  which  was  diitoovcred  by  Geigor  and 
H«0M,  and  named  Italunne.  but  which,  acconliiig  to  Ladenburg,  is  a 
mixture  of  atropine  and  hyoHcyamino. 

PHTaioLooiCAi,  AcTiox. — Tho  physiologienl  evidence  as  to  tho  iden- 
tity of  daturine  and  atropine  is  in  strict  accord  with  the  chemical  proof. 
'Che  Hymptoina  of  poiMning  by  stramonium  differ  in  no  respect  from 


^Vt.  Wm.  Mmoklnlaih,  In  Bip^rimiau  M>df  U  tba  UhiMmlArr  of  tba  tTalvtrri^j  of  Pmn- 
■ylnaift  (o^pall^Aail  /■*«■;.  Di—^  l»U),  •fcuin«)  rwuiu  •(  nriaoBt  with  th«M  ibnt  arc 
dUi  la  th«  Uat.  U*  baad  that  lb*  oanJutiag-poirM'  of  th«  aoter  n«rTM  la  iBiub  dtyr— J 
fej  fcoiiilfapla*,  >Dd  tfcat  Ijinx  *i>  ■i(«i7  |-r<*«uU  ileT*l->|>uieat  of  p»l*7  Ib  tl>*  Unb,  •Ito  tfc4t 
tfc» yiaiMtf— UtM  ua  p<uml;icil.  Tb«  plaiiiible  cipUutlon  «l  th««  mBtmliatcrj'  raMtU 
li  Ikkl  Or.  M«cklateih  nad  •■  atludoiJ  aopUmipUnl  will)  »ira]iiaa. 
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tboec  of  boUadoDDii-poieoiiuig,  *lChout;h  Laur«nt  {Di  T Hyotcyatnine  «f 
de  la  Daturim,  Thfese,  Paris,  p.  2i,  1870)  nescrui  ihii-t  in-ogulnrity  of  the 
hoai-l'8  nction  U  more  ninrked  under  th«  influeRce  of  stramonium.  TI16 
Bamo  ttctiuluratod  pulno,  the  same  olvraUon  of  tcmpuruturo,  llie  eaine 
Willi  dotii-iuiii,  tliu  aaiua  increased  fi-equencj  of  i-ettpiratioo,  tlio  same 
widcly-dilatod  pupils,  li)o  snino  rod  eillorc8ct.'noo  on  the  sitin,  tho  mme 
reslloHHneas  or  (loiiv ulBiomi,  oreur  in  hoih  casus,  and,  wli«u  tliu  doiw  has 
been  auffibiuiitly  lar^u,  end  alike  111  nboliiion  of  tlio  t\iiicticins  of  circu- 
klion,  I'oapJmUon,  aud  inaoiT.itiuo, — stupor,  goncral  pnnUysU,  woalc, 
rapid,  IhroJidy  putso,  threatened  asphyxia,  constituting  the  pbouoiaona 
of  Lliu  closing  Bc«n(]  iu  poiaonini^  from  either  nnrcotic. 

The  moat  oarcf\il,  minute  inveettgatinn  of  tho  phy»!ological  action  of 
duturinc  which  I  hitvc  met  with  is  that  of  Charles  Laurent,  already 
quulud.  ItL  tiia  expuriiiioutti  Ih:il  ol»tervor  fuiind  thai  uiidur  Lho  micro- 
8C0])e  tho  capillni'ieH  of  the  frog's  web  could  he  seen  to  contract  upon 
iJio  appUcatiou  of  duttirino,  even  ufLordiviaiau  of  thonct^esof  the  limb; 
that  tho  puise-rate  and  jirtorial  toneion  are  both  augment«d  by  BmaU 
doses  of  the  poi.^on,  biiL  that  by  Inr^o  doses  the  nrt«rial  tension  ia 
dlinJuished,  although  tho  putee  a  itill  incroascd  in  frO(^uency;  that 
when  the  heart  is  coraplcloly  Hnparatod  fl-om  all  connection  with  tht 
ccatrat  acrvons  system,  dntni-ine  roduc^s  (he  number  of  iU  boat«;  thai 
retipj mlioQ  U  acceleruted  by  l]ie  alkaloid,  even  atler  aootion  of  the 
pneumogastrics;  that  by  moderate  doKCsof  tlie  alkaloid  the  conducting 
powor  of  the  scnsorj'  or  of  the  raolor  ncr\'OB  is  not  doatroyod  ;  that  the 
muscular  contructility  t»  not  atf»clod;  that  smnll  doses  incrcuac.  large 
ones  dttninieh,  inteetinnl  peristalsis.  Elaborate  discussion  of  thvei?  fact* 
BcomA  unncecHsarj',  It  in  seemingly  demonstrated,  both  from  a  cheim* 
caL  and  Irom  a  physiological  point  of  tiow,  that  daiurine  and  atropine 
are  identical. 

Therateutios. — Slramoniom  may  bo  uxcd  to  meet  precisoty  the  &anie 
indicnliens  as  belladonna.  It  hoe  been  especially  etnpluyed  in  dpaxmodie 
asthma,  chiefly  in  tba  form  of  cigarettes  made  by  rolling  up  the  dried 
leaves.  Those  nro  often  very  ollicient  when  tiioi-o  is  no  orjganic  di^oso  j 
but  their  nns  roquirea  some  caution,  an  very  alarming  eyniptoms,  if  noi 
fatAl  rcBults.  have  been  produced  by  thorn.  In  the  form  of  calaplasnw, 
Stramonium  leaves  nro  oflvn  applied  with  advantage  to  painful  local 
injiammarions,  infiamed  hanorrhoidg,  etc. 

Administiijition. — Tho  ofBchml  preparations  of  stramonium  are  ill 
made  (biin  the  BcedH.  They  are  the  exlntd  (Hxtractum  Strttmonit,  VS.), 
dose,  one-fourth  10  one-half  grain ;  tho  tincture  (Tmclura  SCramonii — 
1  to  10,  U.S.).  doK,  ton  to  twenty  miniias;  and  the  Jiuid  txtract  {Ex- 
tradam  Stmmonii  Fiuitium,  V.S.),  dose,  one  to  two  minima. 

Toxicology.— Aflcidenlal  pftisoning,  esjiocinlly  of  children,  by  itro- 
monium,  is  very  common.  In  all  poiutg,  an  ivgurda  both  symptome  and 
treatmsnt,  stramrnium-poiBOnlng  and  belladonna-poinoning  are  aliko. 
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HTOSCYAMI    POUA-HYOSOTAMUS   LEAVES.     U.S. 

Byos«jamus  ni^r  id  a  conrso  herbaceous  bionnial,  indic^nous  id 
Roj^Und,  and  riAturalizcd  in  tho  Northom  United  Stutds.  'Wto  leavea, 
whicli  alone  are  officinal,  are  large,  oblong-ovate,  dooply  )>inunCod,  and 
rery  hairy.  In  1321  Poscbior  announced  tfi«  cxistcncu  ofan  alkaloid  in 
hyoflcyamua, but  it  tvas  not  (lutil  IS33  that  Goigcr  and  iroei»e  nuccoodod 
in  obtaining  it  pure.  Avconltng  to  Goigor,  when  slowly  cryslalllMd, 
Uyoieyamine  occurs  in  tmn4])aront  needles,  and  in  Htnr  slinpcd  or  buaby 
cttutcm  of  cryptaln.  Acconling  to  the  recent  reecarches  o\'  Ijaiionbiirg, 
hyoMyaiuaa  contains  two  nlknioida :  ooo  ia  ci'^-Hlullizublo,  has  tbo  eanio 
^lemical  fonnuta  as  atrupino,  and  constitutea  iWa  erystalUne hyotcyamiM 
of  oommeive.  and  its  sitipfuite  i»  the  Ifyosct/ttminft  Sutphas  of  the  U.S. 
Pbarmaooptsia ;  tlio  other  is  amorphous.  oonBlitutce  the  amorphouB  hifos- 
eyamint  of  commerce,  and,  altboiig]i  it  han  tho  same  chemical  formula 
aa  hyoso^mino,  U  AWvrsv  fl'oin  it ;  1o  it  I^adonbiirg  gives  tlio  namo  of 
hyosriae.    lu  silla  aro  crytitallixable. 

PuTsiOLDOtCAL  ACTION. — JJolh  Schroff  and  DfillenborK  liave  noticed 
in  nuin,  m  tho  result  of  tho  ingestion  of  hyoBcyamu«,  dryness  of  tho 
ihroal  and  mouib,  brief  sinking  of  tho  pulao-rate,  fi>UowGd  by  increased 
f)t«qaonty,  mydriasis,  giddinoa8,  muectilar  wt^knoss,  and  ineecurity  of 
gsiL  Tho  oxpcrimonte  of  Scliroff,  of  Laurent,  and  onpcciallj  of  IXarloy 
{Tht  Ot<i  Vegetable  ytvr/ftics),  indicate  that  hyo8C>'amiis  is  much  more 
of  a  hypnotic  than  is  belladonna.  Yvt  IlaHoy's  rocordvd  obrwrvalions 
would  Hoom  to  show  that  in  some  individualii  hrosc'k'ninuH  induces  in. 
Bomnia.  According  to  Uarlvy,  tho  primary'  eiinkin^  of  the  pulse  is  much 
more  marked  alter  hyoocyamus  than  after  its  Bi^tor-narcotic.  Lauront 
{Jf$  rHyos^ymine  a  de  la  Daturinp,  p.  IS)  nillrmii  that  the  delirium 
oansed  by  hyo«cyamus  is  culm,  xrhtle  thai  produced  by  belliidonna  li 
Airioua;  but  on  pa^  1!)  of  bin  booh  is  romrtlcd  a  case  of  honbano- 
poiKoning  in  wbii-h  the  <lolirinm  was  "  fVtrious."  S<'hroff  (  WochcnbL 
itr  ZtitschT.  der  GtMHsctt.  der  Aerzte  zv  Wien,  1865)  aswrtod  that  pnoti- 
tnonla  b  a  constant  and  even  chnmclcristic  lesion  of  hyoncyamuiw 
potBODing'  in  tho  mbbil ;  but  Lcmiittru  {loc.  dt.)  hiui  nuver  suun  moru 
than  littlo  K-atlered  points  of  byponoinia;  and  in  Lnureni't)  oxperieDce 
even  these  have  always  been  absent. 

In  the  ehtborato  research  of  Liinrcnt  it  waa  found  that  the  cnpiU 
larias  of  tho  l^of^'s  web  conlractod  alter  tUo  local  application  of  byo«- 
^nualne,  ovon  when  tho  nerves  bad  been  prerioiuly  nevorcd,  and  alfio 
•ftar  the  hypodermic  n»o  nf  tho  poison;  that  small  doMos  augmented 
both  the  puhte-rute  and  tho  ark'rinl  tension,  while  targe  doses  tncrcaflod 
tho  former  and  dimini^htsd  tho  latter ;  that  tho  direct  application  of  the 
•fkaloid  to  the  heart  produced  a  rapid  diminution  of  the  number  of  its 
buatH;  tiiat  moderate  doses  increased  tho  rapidity  of  respiration  oven 
•ftor  section  of  tho  pncumogaatnca ;  that  upon  the  ncn-oun  Bjiitcm,  the 
auaeloa,  and  the  intvalinos,  tlie  action  of  liyoecyamioc  watt  the  same  u 
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that  of  dnturiue.  Tlio  moj-e  imporlaiit  of  tliCHO  coiicluslooi  wore  also 
cxpcrinioiitaHy  arrirod  at  by  TToiirannn  (Heitrage  sur  Kenntnisa  der 
phiftiol.  WirJiunyen  dcs  IIi/osci/^miM,  etc,  Jena,  1873).  Dr,  It.  tinnxnjlc 
found  (  Verhandlunt}.  d.  PUyahhtj.  GeseilgcL  zu  Beriin,  Aug.  1881)  tbat 
hyoscyariiino  agrees  with  atropine  in  its  action  upon  the  Tftgus  and 
bciirt-muMi-lu,  but  ie  Ictw  powerful  and  jxiraistunt  in  ita  influvnco.  and 
also  acts  as  a  powerful  soporific ;  it  (Urtti«i-  appeared  eepeeially  to  dilalo 
Uio  intormil  nbdominal  vessels. 

Tn  EKA  i'KtiTicH. — Ilynscyamua  may  bo  used  to  fulfil  aay  of  tho  iiitU- 
cotiouB  Ibr  wSicli  belliulorinn  is  employed.  Clinical  experience  appears 
m  a  meaaiiro  Co  boar  out  the  assertions  of  various  aittboritio*  as  to  iho 
Biipariorky  nf  hyosc^Miinus  as  a  hypnatio.  It  lins  licon  much  cm])toytMl 
by  alicniaia  in  various  forma  of  dc-lirioutt  Jnaanity  ( \Vext  JtiJing  Lun. 
Asijl.  Med.  Reports,  v.;  London  Pract.,  svii.  IT,  xx.  85;  Lancet,  1879, 
ii.;  Archives  cf  Med.,  1880).  Many  of  ihom  oliiim  that  hyoacyamino 
haa  a  vor^*  special  calinativu  olTvct.  TUo  diagnosis  and  Utiatinent  of 
hyO!«cyaniu^poisoning  aro  tdenticnl  with  thoflo  of  bcUadonaa-poisoaing. 

The  propanitions  arc  thu  alcoltoUc  extract  (^Hxtractam  tigoscyami 
Akokoticum,  U.S. — dried  loavea),  doao,  one  to  throo  gmina,  and  tho 
tincture  {Tinctura  TTijnsi'ijumi,  U,S. — dried  leaves  1  to  6-06),  dose,  half  a 
fluidracbm  to  two  fiuidmcbms. 


Boforo  wo  can  roach  pogitivc  results  with  hyojcyamiiB  it  i«  nee«8- 
■ary  that  the  imtated  c-rj-sta]  1  izyd  alkaloids  be  sop.nrately  tttudied.  Dr. 
J.  C.  Shaw  {Jonrn.  Nere.  and  Ment.  Dis.,  vii,  27)  has  recently  partially 
studied  cryetalUzvd  and  pmaumably  pura  kifoscifamine,  and  found  Ihnl 
it  afTcctH  tho  tiyatcm  of  voluntary  movement  and  tha  cirvulutton,  in- 
cluding tl>8  heart  and  tho  vo.so.molor  system,  exactly  as  atropine  does. 
lo  a  singlti  uxpvrinient  the  respiration  did  not  eeom  to  be  atTcct«d  aa  by 
atropine ;  but  this  is  contradicted  by  reeulte  arrived  at  by  previous  ox- 
perimenterK.  and  needii  confirmation.  Upon  man  lir.  Shaw  believes,  as 
do  many  othur  alionista,  that  Ijyoscyiimine  acts  ua  n  aoporifio.  He  stales 
that  it  ia  I«i0  powerful  as  a  mydriatic  than  is  atropine,  and  tliat  it  dimin- 
i&hes  the  respiratory  ratn.  It  must  be  rarn'omborcd  that  tboee  stodlM 
bavd  boen  made  upon  lunatics;  before  tb'O  c-onelustonK  can  be  MCept^d 
as  eatablishod,  much  rnopo  I'liiburuto  experimental  researches  are  n©ee»- 
sary,  alao  studio*  upon  normal  individuals,  and  especially  contrasting 
studios  made  with  atropine  and  hyosoyamine  upon  maniacs;  by  U»e 
uso  of  alleriiato  doses  upon  the  same  individnal  any  diir«Pi>nee  of  aetion 
of  the  two  dru;:*  could  readily  bo  detected.  It  should  also  be  romem- 
bond  that  in  his  studies  npon  normal  men  Dr.  Biclitor  uot«d  no  ten- 
dency to  sloop  (^Natrotoij.  Centralfil.,  i.  291). 

In  a  caroftil  comparative  atudy  of  liyoscyamine  and  atropiao  upoii 
■  caso  of  acuto  mania  by  Profoiisor  Sydney  Uin]c:or.  the  two  alkaloids 
wore  found  lo  act  pmctically  allko  {I*i-ac1>iionfr,  March,  1877).  Com- 
morcial  kyoscjfamiiu  wna  formerly  very  iiupurv,  and  a  grain  has  beoa 
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ICtven  with  impunity;  but  onc-fortioth  of  a  gnin  of  tho  pure  nlk&lcid 
lios  pruduced  violent  poisoning  (^Lantet,  187<J,  i.  474). 

Tlio  fftct  thnt  niiniorous  obsorvurs  bare  UMrtod  tliul  llio  iinpuro 
unorpbuus  hyoseyamine  of  oomraerce  w  more  powerful  than  thu  pute 
crystalUaed  allialoid  Led  me  to  boliovo  thftt  liyoscino,  wtitcli  comtiilutt^ 
*  1*1^  portion  of  tho  eo-callod  impuro  hyoT<cy&miuo,  must  b«  tiirenM  in 
iU  action  fh>m  bjuscyamine.      Acting  upon  this,  in  1884  I  iii&duu 

■  careful  pliysiological  study  of  hyoscino  ( Therap.  Oaz.,  Jan.  1S65).*  In 
tho  fni^  it  pnxlucoa  a  gonorul  molar  Jind  n^Hux  parul>-BiA,  prognMAivcly 
iacroasiag  until  death  tram  i'ailuro  ot   rcspiriition.     ^Vbon  ruc-ovcry 

■  oceure,  thora  vi  t>o  atago  of  tvtanua  foUcwing  tho  pnlay.  Nuilhur  the 
BOBOloa  nor  the  motor  nerves  are  KonsiMy  nfTcctcd,  and  the  pnralysia  ia 
depKMlent  upon  duprctMian  of  tho  motor  ccnlrca  of  thu  epinal  cord. 
Ko  oridonco  could  bo  obtained  of  atfi^otioo  of  tho  sunsory  side  of  th« 
norvoiu  aj-stem.  In  mammals,  tho  symploma  produced  am  losa  of 
mOBOular  power,  difltarbanco  of  reapiratJon,  and  marked  tendency  to 
Rlupor,  with  finally  death  by  n^-phyxia.  The  alkaloid  hiia  vcrj-  little 
cffuet  upon  tho  circiUatlon,  though  after  enormous  do303  when  Ufo  ia 


■  P»rtU)  phyiiotogini  (tudiM  of  hyotetna  1ikt«  rMsnlljr  been  ina4«  by  G1*7,  RnixiMM, 
U«tFvt  m4  CnBb«<a»l«  (0>»f>l.-ffm/.  Sot.  BioUf).,  1^37),  A.  Sohrl  {/"•o^.  Oit*^  Dorpal, 
Its*),  aunaa*  (/mMy.  Di-.,  1893),  mi]  Eob«r1  [JrcAiV  /.  Rrptr.  P<tt\,  Fli«rm^  1S4T), 
in*  ■■p«r  1>7  Kolierl  bciox  «)ij>AtQatlj  k  roLmUmeal  of  lbs  work  dons  b;"  blj  pn|ill 
Sobit.  Utiret  snil  Coinbeinale  (uunil  that  niuukof  a  when  |HiUnaod  \>y  It  guto  oridonoi*  of 
lb«|irMMi«4  at  b&llualattldDi,  cuoh  uara  urnMiinM  proiliio«il  in  nin.  Th«  rMulu  obUinvil 
bf  Ibaalbw  lava>ti|f«U>n  %n  in  »amt  |ialnU  to  diffarcDt  (tdoi  tboM  nbleb  I  (ttriT*!  «t  m^Mlf 
M  to  lsdk>W  Ibu  «a  ««ra  varfclng  wllb  UAIcrlala  wbiab  >w*  not  «XMA\y  ths  nunc  Tbe 
wpifiHiM  of  hjoacTaioi&o  CniiD  bjmoine  Is  n  ililSoull  IhM  I  cuiaoC  belp  siii|«otiD|[  tbnC  uuob 
Ibil  isaoU  oflcn  at  pur*  bjMpin*  b  rivqnaiitl;  ouiitaaiiaiiuil  >ltti  th*  «tb«r  Klk^Ioiil,  anil 
tlnl  iltolMiiliiil  |ilijiiiilinliil  aod  tb«r«paali«  rantlU  bar«b«m  tbni«ataUed.  ClitUMni,  lik« 
■jaclf,  (own4  thil  byoMliM  doM  not  pknlju  tba  pavnraopMlrir  nerr*.  P.  ItoDdeaa  Bniniii 
that  babu  nvB  tuch  jiuaJ;i[i«aiu«lb7  TVty  brfV  Jon*.  8*brt  anJ  Eubtrtc*me  (oailiallar 
WilMlBa,  Kob«4t  (tatlBK  tbit  wbRD  bjTMcda*  I*  plaoot  diractlj  upon  tbc  b«w1  «r  lh«  fr«f 
wUob  jMCMif and  dlaiUlioarrat  from  ■■warina  tjrMatio  coatmetioai  ara  ra-iaUbUabail,  uiil 
alaa  tW  *b«a  It  li  ■ffiliarf  to  th«  ctpMod  bean  of  ths  frog  It  [>r*r«nt«  (ba  pr<>-ln«tion  tX 
diaatnli«  unal  bj  ipiliuiiutiun  of  tbe  ia(n*  emt'*.  tn  furtbat  aiparincntikli'ni  opuo  <lug* 
a«4  CBUrll  WM  rMtad  tbnt  nbab  (ba  Ta^fiu  wltb  iu  ao««aipaiiTliig  ncnet  wn*  ""■  t~'iftlTwtiir» 
at  Ifea  aaalnl  a^d  oaued  au  iiukin{  of  Ibo  blmd-praaiirB  if  hy«cu)«  Uad  been  pmriMudj  ad- 
■toiattnd,  aail  KcAwrt ileduM*  fram  lliblhaLbjoacii>apar«l]rM(Uia'muaaaria.  Tbaaifari> 
MaM  avldMll;  prarM  no  mora  tban  tbaL  uidar  tba  Influanoa  af  Jiyoteliia  tba  dapraawT  narra 
b  •«  lan(«r  abia  la  oauH  rMO-nuMor  4iUt*tian.  It  b  ps^bla  lb*t  dJrMtljr  apjillsd  la  tba 
fr«f^  baart  hyaaetaa  ma;  p«f«]]rH  tba  vag'.  and  jat  )b  InOaaaw  «|ion  thoaa  narraa  ba  •» 
•light  aa  fl*t  I*  ha  afiparcnl  rbaa  iha  albalpU  bat  baaa  abtorbod  aud  Uaetliif  apaii  tba  «bat< 
erjanba.  AlMMt  allcllnlnl  obaotTHi  haranotad  that  tba  paltobaoa«n«*BloWBr  ntbcr  Am 
«M>r«  raplil  ttad*r  Ibe  inOuen**  of  binatin*,  aad  Ibd  unncdly  ibowi,  loo,  thnt  lb«  dng  bai 
M  »afli«d  parBtjtlo  Mtloa  «p«i  tbo  ragoa,  tar  Iba  pataa  of  rafiu-paral^itt  b  of  naoaatil; 
r«(7  iBfU.  Eohart  abo  f«iiB<l  tbat  hjiwctno  baa  Ma  lofluenn  opoD  tbo  aplnal  tntA  of  Ibg 
tKf  aban  (I van  In  daaaaof  «na-dia-baadrollb  p«rl  at  ila  nelgbCi  b«t,  m  tbafutfalyalnf  in- 
taanaa  ai  the  druc  to  mj  aiyarioioa  *aa  uarkad  wltb  ODa,«n*-lbMiaaadlh  |iar1  of  lb«  frog** 
vajgfcl,  »bil«  anaHva^hundrodth  pait  eaoaad  eonplata  loaatf  rallai  a«tWlty  niih  abaoliria 
IMfnIjtlt.  aD4  dnib  fron  ruf'iratarjr  paraljiia,  it  umdi  moat  prabaWa  that  Kobert,  Of  ratbat 
hit  p«fllr  Sobr^  bad  a  aiiitiua  af  byway  aiaitaa  aod  by aaoiat. 
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maintained  by  artificial  respiration  tha  vaaft-raotor  system  Is  finally 
paralyzed.  On  ihe  lieart  itHtilf  hyoncine  ftcts  as  a  very  feeble  deprccs- 
flnt ;  it  Hoc*  not  paralj-RO  th«  pnoumogM trios.  In  man  the  Bjmiploraii 
which  ar«  pi'oduced  by  decided  doam  are  drynMs  of  the  mouth,  fliubing' 
of  ihe  fftco.  great  »Ieepine-S8,  associnted  in  nnme  cases  with  somi-cJelirioas 
muttcrinz^.  and  a  roolinjE  of  i;iddiiicMt  liko  thai  of  inloxi cation.  The 
roapiralii-n^ are  lessened  in  frequency, and  the  pulttersto  w usually  soino- 
what  diminisliod  ;*  mydriasis  is  usually,  but  not  always  pronounced. 
After  very  lurgodoaoa  tiio  symptoniit  muiitioiiod  are  more  inteuse ;  the 
pul»e  boL-umes  slow  and  fiUI,  but,  according  to  the  sphygmographie 
tracings  of  Dr.  J,  B.  Andrews,  without  alteration  of  tcmion,  the  juipiU 
dilated,  the  moulh  and  throat  exuesiitv-ely  dry,  and  the  voice  hoarse  or 
even  purtially  siippres.sud,  probably  iVom  paralysis  of  the  vocal  oorda. 
Tho  roapii-atiuna  are  uluw  and  full,  and  are  said  by  Dr.  II.  .VI,  Wothurill 
(_Therap.  Ga:.,i.  199)  to  bo  somclimc»  Uheyne-Stokos.  The  faoe  and 
the  geueml  surface  of  the  body  aru  sufTused,  muscular  relaxation  is 
pronounced,  »i>d  loss  of  co-ordination,  usually  Tory  evident.  Tho  akin, 
so  for  from  being  abnormally  dry,  ix  coinmouly  butkod  ia  pempiratioa. 
Several  obBcrvers assert  also  that  there  is  a  rise  of  tempenttut-o.  Some- 
times the  d^iirium  i»  nctivc.  accornpnni^'d  by  viiiual  hnlliioinatiotis,  and 
clonic  convulsions  with  opisthotonos  have  been  noted  (^Tkerap.  Oai^ 
Feb.  138^).  Dr.  H.  A.  Hutcliinsoa  {AUcmst  and  Neurologist,  iii.  &3») 
took  a  quarter  of  a  gniin  of  vory  impuro  hyoseino:  quiet  coma  with 
entire  muscular  relaxation  waa  produced,  and  kated  eleven  hours.  It  ia 
evident  that  in  man.  as  in  animals,  tho  aiotor  trad  of  the  spinal  cord 
and  the  cerebral  cortex  are  depreaacd  by  thta  alkaloid,  which  is  also  a 
respiratory  pitraltjsant.  Xo  ease  of  fntiil  poisoning  ia  on  leeord.  On 
the  other  baud,  very  severe  symptoms  are  alleged  by  several  physi- 
cians to  have  followed  tho  use  of  very  amall  doses  of  the  drug.  The 
6ftielb  of  a  grain  has  several  tim««  mused  very  tbrmia^  symptoms 
(MO  Carey,  Vnlw.  Mtd.  Mag.,  vol.  i.).  Dr.  O'Ham  (  Ther/ip.  Qaz.,  ii.  26) 
saw  one-ninety -aixth  of  a  grain  administered  hrpndermically^  prodnee 
very  severe  disturbance,  lasting  for  twenty-eight  houn,  with  total 
lack  of  r«m>.>mbr«Qce  of  occurrvncM  which  took  place  durini*  the 
seven  hours  following  the  injection;  while  Dr.  Koot  {Thfrap.  On:., 
vol.  ii.)  asserts  that  onv-throo-hundredth  of  a  grain  given  by  the 
mouth  producvd  violent  poisonins,  aud  oven  onc-twolvo-hundrcdth  very 
pronounced  symplonis.  The  di!)|x<nsing  of  those  oxee«dingly  minate 
quantities  of  n  drug  rc^iuiit.^  so  much  carM  that  it  is  extremely  prob- 
ablo  that  more  of  the  alkaloid  was  given  than  is  alleged.  A  dlMgrtNS 
able  eymptom  which  has  Woo  noti^d  by  eewnU  ob»or\'crs,  and  whU-h 
]  mj*s»'lf  have  soou  pnxliicetl  by  hyoseine,  is  paralysis  of  tho  pharynx, 
and  probably  also  of  tho  laryngeal  muKles.  The  importance  of  this 
action  was  made  vary  apimrenl  to  mo  by  my  noticing  it  in  a  caw  af 
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malignaDt  acar1«t  f«Tor  witli  grvul  dipbtlioriiic  exudation,  in  n-hk-h  iho 
byoeciiM  wm  given  witli  immvdiato  relief  of  tlio  porsistont  dolirioiu 
inN>TnniA,  but  in  whicb  undor  tho  inlluonco  of  tho  dru^  tho  dyepna-a 
rapidly  incruosod  In  intoimily  and  in  on  hour  or  two  ended  in  death. 

According  to  Mr.  John  Twoody  (Lancet,  Dec.  1886),  tho  hydru- 
bramate  of  byoi<cinv  in  a  vcrj-  pawerful  locol  mydriatic,  n  half  of  ono 
per  cent.  Rolulion  ntpidly  puralyztn;;  accommodation  and  dilatioic  thv 
pnpil.  It  Is  8Aid  (hat  it  douf*  not  produce  any  irritation,  nud  that  itn 
ntaximum  offectd  are  reached  in  ono>third  the  time  neoeMury  tor  tbooo 
of  atropine,  and  am  more  p«rinaacnt  and  lc«  aiTectod  by  oeerino.  MM. 
E.  Gloy  and  P.  Rondeau  {Compt.-Bfn-t.  Soc.  Biol-,  1887,  iv.  &G)  b&ro 
found  that  tho  mydrinsift  in  not  pruvotitod  by  prvWoiif  doxtniction  of 
tho  cervical  symputbftic  in  tbu  ruhbit.  and  that  irritation  of  the  nym- 
pathutic  n«nra  will  incroaMi  tho  dilatation. 

Tb«  rc4ults  of  my  crpcrimoTits  with  hyoscino  upon  th«  lower  animals 
led  to  ita  nso  u  a  hypnotic,  und  it  hn«  proved  iteuif  a  valuable  thcni- 
poutic  agent,  et^pccially  u.seAiI  in  onscs  of  iMomnia  with  delirioaa  cx- 
citcnicntf  aucb  a^  occurs  in  acute  mania  and  in  other  forms  of  insittuty. 
ITnder  those  circnmittancea  ita  otTucts  in  producing  sleep  are  oflon  ox- 
Iraordinary:  it  has  boon  in  my  experience  especially  vatunblo  in  those 
caasB  in  which  moqibinv  intunsJiScd  the  excitement,  and  1  have  fK-qucntly 
0«eD  it  succeed  after  the  failure  of  both  chloral  and  morphine.  Id  dc- 
lirivm  trgmenM  it  in  some  cnsc-s  has  acted  mot>t  favorably.  Sinco  tho 
pablication  of  my  memoir,  hyoMcine  has  been  very  extonsirely  used, 
with  In  most  cafta  favonible  result:).  (See  i.  B.  Andrewn,  Amer.  Joum. 
Inaan^  Oct.  1885;  Dr.  J.  Mitchell  Bruce,  Lond.  Pract.^  vol  xxsvi.., 
1886,  p.  321 :  aUio  various  pajwra  in  Therap.  Ga:.,  vol.  iL)  Aa  early  as 
1881  ProfcMBor  Edluson  {^OtntraUA. /.  MM.  Wissentck.,  1831.  416)  stated 
that  hyottcino  is  osefVil  in  asthma,  and  also  in  whaoping-^ouyk,  and  Dr. 
Itudoli>h  Gnauck  (Cctttraltl.  f.  Med.  WiMenscK.,  1891,  801,  Chariti  An- 
malfn,  1S82,  486),  that  it  bnd  n  powerful  liypnotic  influouce. 

The  iofiomnia  which  is  e-opuciaily  relieved  by  byoaclno  is  that  whicb 
is  connoctod  with  cerebral  excitement  wlicii  aliMip  is  banished  by  a 
oonlimial  whirl  of  thoughts  or  mental  images.  Excellent  effects  arc 
aometimOR  achieved  in  ciuwh  of  Dorpous  excitement  with  or  without 
inaanity,  by  givio);  vor^-  minute  du«cH  of  hyoscinv,  which  alky  the  ox- 
citcmont  and  produce  <]uiot  without  oaLtnog  nlecp.  Dr.  Bruoo  (loc.  eiL) 
and  Tlrard  {PraaiU^ner,  Fob.  1887}  aascrt  aa  tho  reault  of  their  ox|>ori- 
inents  that  byotuiiio  is  an  entirely  safe  hypnotic  in  caites  of  severe 
Icitlnoy-disoaso  when  morphine  cannot  be  employe^].  Dr.  Bruce  also 
atatos  that  he  ban  ub«mJ  the  drus  with  good  nwulls  when  an  oxccedingly 
f«l>lc  condition  of  the  heart  forbade  chl.>riil. 

Probably  Ibrougb  its  tufluenca  upon  tho  spinal  centres  hyoscino  is  a 
nuMt  ttaeAil  remedy  in  all  camm  nf  MorvaJ  txcitemeni,  such  an  n^m/iAo* 
nutafSi  apermatarrk/oi,  and  allied  alTuctions.  It  ia  the  most  certain 
maady  that  w*  hav«  in  ordinary  canvD  of  ovcr-froQUeut  Mcmiiutl  emit- 
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jc/nn.«,  which  cnn  almoet  invariiiLly  bo  conlrollod  by  Lbu  ndmiiibttrution 
of  yl,  to  ^  of  n  ffnim  Oil  ko'''K  ^  ^^^-  ^  ''*^'*  oliiainod  lUo  most 
pronounced  roliof  in  paralysis  at/itat\s  flttoiidcl  iviih  itiueli  aoliin;;  pain 
tiy  the  iiBo  of  liyospine.  and  Rrli  haH  recently  pniiKcil  thu  dnig  highly 
in  this  discuso  (_Zi:!ischr. /,  Tftcrap.,  Aug.  1887).  In  moet  cases  it  elioulil 
bo  given  only  al  bwitim«,  aa  it  ie  cJmply  A  pftHiArivc,  and  If  uaod  cod- 
Btantly  U  pmue  to  lo«o  its  power,  Erb  Iiub  u»cd  it  with  ailvaotugo  in 
vnnous  $p<umi.  In  une  or  two  cases  of  spinal  accetsory  spasm  it  has 
in  my  hands  fsiilvU. 

Ilyortciin)  v«ry  wruly  if  ever  cnasos  other  diMgroenld©  artor-offocti* 
than  A  liulo  dryiiesM  of  tlio  throat,  aithoiiyh  occasionally  flomu  hofldache 
haa  boon  notod.  Nuiul'u,  cotisii[mtion,  ur  other  dixturbaoco  of  the  ali- 
mentary canal  is  never  produced.  Tbu  action  of  liyoecino  given  bypo- 
dopmicftlly  is  manife-ftod  inside  of  ton  n)iniilc»,  and  lasts  from  about  »\x  to 
eight  houi-8.  In  Bnvere  excitement,  especially  that  of  violent  iu»«uiity, 
the  rtoso  should  be  ropeatod  everj-  six  or  oight  houre.  The  romody 
being  free  fi'uin  irritnnt  properties,  no  lui-al  ill  ctTects  follow  ilt  hji^- 
dormie  adniiuistnttiuii.  The  dose  tur  hyiiodorinie  use  may  be  set  down 
at  fi-om  ,1,  to  y|f  of  a  grain.  ExcoBsiro  susceptibility  to  the  action 
of  hyoM-ino  bein^  a  not  infruijuont  idiosyncras}-,  it  is  best  to  givo  >t 
first  amounte  bolon-  the  minimum  do£«  hero  etatod.  The  tftstolossDMS 
Af  hyosfine  makes  it  exceedingly  easy  to  admiaistor  it  to  insano  or 
other  patients  without  their  knowJodgo, 

Hyoecino  ia  with  difficulty  separated  fVom  its  aifltor  alkaloid  hyoscy- 
amino,  and  it  i»  e«>entinl  for  suecca^ful  r«.sult«  that  tho  practitioner 
have  a  pure  article  of  hyoscine.  In  my  own  practice  I  rely  solely  upon 
thai  mado  by  Merck,  of  Darmstadt. 


ERYTHROXYLON-COCA.    U.S. 

The  leaves  of  the  Erj-tbroxybn  Coca,  a  South  American  shrub,  which 
IS  verj-  lately  cultivated  in  Pern  aud  noigbborinjj  countries,  resembU 
in  sixo  and  shape  those  of  tho  ton,  but  are  not  dentate,  and  are  distiu- 
(t»iiahed  from  moat  medicinal  learw  by  a  slightly-curved  lino,  running 
from  the  base  to  tho  apex,  on  each  side  of  tho  midrib,  and  prodaecd  by 
the  peculiar  folding  of  the  leirf  in  the  bud.  In  IS&5,  Ganleke  diseov. 
orcd  in  coca  an  alkaloid  to  which  ho  gave  the  name  Kr^hroTiflinc ;  but 
IhiH  principle  waa  flret  thoroughly  studlod  by  Dr.  Albcii.  Niemann,  from 
whom  it  iMcoivcd  the  namo  0>miKt,  by  which  it  is  now  usually  known. 
It  (K'curs  in  oolorloao,  tranniMireni  prisms,  soluble  in  Boven  himdred  and 
four  i>art9  of  eoW  wnter.  and  form*  with  tho  acida  very  bitter,  soluble, 
crystal liaalilp  Mills ;  besides  cooaioo,  tho  loaves  contain  a  peculiar  tantiiu, 
known  as  tMCit-tiinnic  aciJ. 

l*«THOvowiXKt.  AtTroN. — from  the  days  of  the  Incas  the  leaves  of 
Iho  ooca  plant  have  Uwn  i>normou«ly  used  by  the  natives  of  Western 
South  America  lui  a  stimulimt,  and  it  is  stalt'd  that  about  forty  million 
aunda  of  lliom  are  aiiniially  liarrcstod.     MIxod  with  ashes  or  a  littla 
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liine,  tboy  arc  chowod,  and  aro  naid  to  incrcnfle  greatly  for  tlie  timo 
being  the  mascutar  Bironglh  an<I  cmlumnco.  AUbougb  cocn  is  tliu* 
employed  tiuljiliially,  do  §ci«atiticobHurv-oni  have  given  detailed  reporta 
of  ihe  Bymptotn<i  which  it  causes  in  the  Sotilli  AmcHcnn  natives,  ob- 
Mrvers  eontenting  MieineH]IveH  ivith  Llio  oicrc  etutomcnt  that  tho  phjrnienl 
and  mvnisi  powura  rtl'  (he  natives  are  greatly  etimulatod  by  the  drug. 
Moderate  dosen  app«»r  lo  inerooso  l«!iiporarily,  to  a  v«T^' oxtraordioary 
dcgre*,  both  phyiticul  and  mintul  power.  Vatioun  traveltera  concur  in 
prataiDg  the  peculiar  sense  of  calm  and  happiocea,  the  ittseasibility  to 
Cktigiie,  and  the  iiioreoM  of  bodily  and  mental  actirity  which  tho  dnig 
prod  aces. 

Uootogas&a  ntatui  that  wlion  he  took  two  buiidrod  gniias  of  the 
te4TM  he  was  in  a  short  time  pluogod  into  a  coaditjon  of  poculinr 
pliyvlcal  beaiitudo,  in  which  he  seemed  \a  be  iaolsted  fl*om  the  ro»t  of 
the  world  and  Ut  live  in  a  [xx-uliar  nlmo^phero  of  active  calm.  In  a 
little  whilu  thero  came  aUto  a  sense  of  pletiittide  of  power,  wiiich  waa 
accompanied  by  a  real  incr«a>co  of  phyRicnl  ability,  so  that  gymnnelic* 
which  in  biit  ordinary  condition  weru  impoiwilile  to  him  bceame  eaay. 
This  state  waa  succoedod  by  it  natural  profound  sleep,  lasting  flomettmea 
the  whole  of  twooty-foar  hours.  A(\«r  very  largo  dows  of  coca,  in  Dr. 
Montegaxxa'H  case,  a  peculiar  scrids  of  aymptoma  occurred  to  whioh  the 
name  of  "  cocaleine  Itiloxicntion"  was  given.  Thus,  on  one  occasion  h» 
took  thirty-five  grammes,  and  an  hour  hitcr  nine  grammes,  etc.,  until 
be  had  taken  in  the  course  of  two  hotira  »isty  grammes  in  oJl.  Tlio 
heart,  which  aflvr  tho  curliest  dose  had  been  slow  in  \x»  action,  dirvctly 
aA«r  tbe  second  dose  suddenly  became  rapid  and  very  violent  in  ita 
bents  i  but  at  tho  end  of  tlie  two  houra  the  palpitaltons  had  ceased, 
although  tho  pulse  was  still  one  hundred  nud  tweaty-oight  per  raiotite. 
lliora  wa«  now  a  condition  of  intoxicnlion  similar  to  thnt  which  >h  pro- 
dooed  by  hashish.  M.  Mcnt^uzza  waa  possessod  by  a  feeling  of  in- 
teoM  beatitude  and  inner  joyousncm,  while  a  supces»iun  of  riaiona  and 
phaatastBOgoiia,  moat  brilliant  in  color  and  form,  troopvd  rapidly  before 
hit  ayw.  H«  MOBod  to  himHolf  to  look  upon  a  world  of  shilling  and 
iiuiiiMiil  activity,  as  into  u  kaleidoscope.  Tie  mpidly  passed  into  a 
dellrioiu  condition,  in  which  ho  nppcart'd  to  hlmnelf  lo  be  unconHcioiitu, 
althotig:h  when  oddres^'d  ho  would  answer  rationally.  To  bis  own  eon- 
•eiotuneas  ho  wna,  as  tt  wuro,  buried  In  a  rcvoiy,  or  pcHinps  a  more  nc- 
eanit«  dMc-ription  would  be  to  tuiy  that  he  felt  as  though,  by  a  sudden 
rush  of  intellectual  and  emotional  life,  he  wna  carried  out  of  himwlf, 
and  kntw  not  whether  he  was  in  or  out  of  the  bo'ly.  An  hour  or  two 
later  he  was  tufltoiently  calm  lo  say  to  bU  fViendH  "that  Gwl  was  uo- 
Jtait,  in  that  ho  had  made  man  to  live  without  eating  cocn.  I  profl.^r  a 
Ufe  of  ten  years  of  coca  to  ooe  of  a  thoa."and  years  without  it."  As 
this  sUto  was  passing  otf,  he  wu  scizod  with  an  irresistible  dosiro  to 
fcproduoo  its  delirium  by  taking  more  coca.  Finatly,  howevor,  ho  fell 
ifito  a  condition  of  sleep,  wbicb  lastod  only  three  hoars.    After  this  b« 
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was  abt«  to  resume  at  once  his  ordinary  occiipationts  and  ofFcrod  no 
physicfti  oridenco  of  his  cofJi  dcbftiich. 

The  moderate  daily  use  of  c-ucn,  accontint;  to  our  best  iDrormatioD, 
is  not  injurious,  and  increnses  the  working  powers;  but,  accorxlingto 
Profowwr  Poi'p])!^;,  iho  habit  of  the  excossivo  uso  is  rosdily  furrawl,  and 
produces  vory  Berious  results.  The  first  aymptoms  are  usually  those  of 
dJHonler  of  tho  digeiitivt»  orgBiis.  Xiittle  by  litlte  the  power  of  digMUOD 
i»  Jo^t ;  an  incurable  insomnia  is  derolnpod,  emaciation  becomes  oxtrcme, 
incites  appofiffl,  mid  the  pntient  finally  dios  in  a  condition  of  genoraJ 
Tuarufimua.  Olhtsr  nulhoii)  OBpL>ciiilly  dwell  upon  tha  onfueblcment  of 
tho  intellectual  fii<:^ultie9  as  very  marked  in  thosu  who  use  llio  Htlmulaul 
to  oxtioiw.  Ur.  T^^'budy  atatoa  that  tho  inrotomto  coca-chewer  caa  be 
recojcnized  by  hie  uncortsiin  step  his  yonoral  apnthy.  hid  «uuitVD  cy**a 
surrounded  by  n  dnep  purplo  nnrL-olo,  bis  Irombliug  lips,  his  greeo 
uneruatod  tcolb,  and  bin  oxcussivuly  fulid  breath,  with  the  peculiar 
blnclcneas  about  tb«  cirners  of  the  mouth. 

Alroaily  in  thii*  eountry  victims  of  tho  cocaine  habit  bavo  \n  a 
DUmbur  of  cu^oB  prusynlod  ibenisch'os  for  trcaLment.  Usually  the 
cocaine  has  heoa  taken  aH  a  t^ubalituto  fur  or  an  aid  to  morphine.  It 
is,  I  tbinlc,  pcrfoctly  Kufe  to  witbdmw  tho  cocaine  at  once  In  n  case 
andfir  my  own  cniv,  io  which  fiftuon  grains  had  been  taken  hypoder- 
micatly  daily,  the  iibriipt  withdrawnl  waa  followed  simply  by  diarrhaea, 
dj^npcpitia,  and  norroiu  doproHHioti,  which  Aubsidod  in  the  course  of  two 
orlhrocdaya.  (Fyr cases,  ace  Dr.  Gruadlach,-ScAmtd('s«AlAri>.,fld.  Ccxii., 
1886;  also  MallisM,  Mfd.  Register,  18S7,) 

FrononncRil  aphrodiMnc  prnpcrtioH  have  been  attributed  to  coca,  but 
they  socm  to  real  nilher  upou  trndilion  than  upon  demonstrated  ex. 
perience.  According  to  M..  Uiianne,  the  aiici«nt  inhabilnnto  of  Pen) 
roproMontod  Venus  by  a  tvTnnIc  fii{uri>  with  a  coca-leaf  in  hor  band,  and 
the  coca  etiLl  plays  an  iniportuat  part  in  the  nuptials  of  the  Indians. 

U  hns  been  affirmed  by  Tnehudy  and  Unanno  that  coca  is  able  to 
tuku  the  place  of  food ;  but  this  is  clearly  not  the  case.  Dr.  Weddell 
himwif  Btatc>s  that  nllhott<rh  nn  [ndian  chowinL;  the  coca  could  go  or 
foot  many  hours  without  fatigue  and  without  fond,  yet  at  tho  end  be 
wuuld  eat  mure  at  one  ropiv^t  than  ho  him&olf  would  take  in  two  days. 
Ho  aocoi-ds  with  Bibra  {Die  Nnrkot.  Genusamitt^,  1S5S)  io  stating  that 
tho  cocn  has  tho  powtir  of  putting  aside  fur  some  time  tho  sense  of 
bun^r.  While,  hoH'v\'(.'r,  it  uiny  mask  the  appetite,  it  certainty  does 
not  noiirirth  the  body,  and  it  is,  indeed,  most  probable  that  tlia  abscnco 
of  lum;»cr  i*  tho  outcome  of  a  loc.il  hcnumbini;  of  the  gaalrie  nerve*. 
Thomas  Moreno  y  Maiz  (^Tfi^se,  Paris,  186S)  made  sovoral  crucial  ox- 
porimentfl  by  kcepinjr  nnimnU  in  pairs  without  food,  and  giving  to 
OHO  coca  frooiy.  These  C3>puriuicuts  have  been  repeated  by  B.  von 
Anrcp  {Pjifi'jer'«  Archiv,  xxi.,  1880),  and  iu  every  coso  tlio  animnl  wbicb 
roceirod  the  oocn  diod  at  least  es  early  an  its  mate. 

The  symptoms  which  havu  been  proscnt  iu  cocaine-polfloning. 
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bave  beon  piodnced  by  tbe  cora-luaf  or  its  prejtni-iittoa)^  lo  the  Unltod 
St«t«a  or  ID  RarojK),  diOer  essentiaJly  from  the  iluMrriptioaH  of  thoRo  sold 
to  bo  cout^'d  by  tb«  pl&nc  id  ttio  South  Aniencna  nitiives."  I  believe 
that  in  00  reoonliHl  unaat  haa  thoru  Uaan  niiytliing  at  alt  rciiombling  tbe 
beatific  Tuions  Aod  exhtliinitiuiis  ilu«cribuil  by  TklaoiegazKa.  Or<liDiirily. 
iu  tbo  mitdctft  casus  of  potauning  witii  us,  tbut-e  in  n  gr&M  rustlc^^iii-aa 
and  n«rroa9  excitement,  but  do  aeneo  of  boatiludo;  ralhci-  a  condition 
of  fear  nod  terror.  With  tbU  itiato  eumus  u^uully  distinctly  accel«mtod 
polac,  incroaMd  frequency  of  respiraiioii,  and,  perch&uco,  iiiuMuular 
twitcbinga  or  ovuu  miid  uuavulmoas.  In  tho  moro  sovore  canes  of 
powoDJoi;  thft  symptoms Tary;  sometuneB  tbere  has  beon  Dau8«a,  voinit- 
iog,  rapid,  almost  imporccptiblo  pnlso,  groat  p«r«piration,  eoUapse  with 
or  witbouc  UuA  of  euuHciuusQCHS ;  in  other  cases  the  poise  has  been  slow 
and  feeble,  and  Aomctimcii  pronouoo«d  cyauoma,  with  slow  or  almost 
nmflted  respiration,  has  boon  tlio  most  alai'ining  maaifcatation.  The 
papils  are  usually  dilated,  hat  are  reported  in  sonio  cases  aft"coD- 
traciod."  After  very  lai-go  doses  convulsion*  mtuully  occur;  they  are 
oflen  violent  and  epileptifoi-m ;  not  ruroly,  at  times,  at  least,  they  are 
partial,  and  in  many  cases  opisthotonos  bad  been  proDOUOoed.  Cod- 
aclousnass  lately  ascapoa  ;  usually  it  i»  nimply  lost,  but  sumeliniea  it  is 
tner^gad  into  a  mania  with  bnllucinntions  and  delusions,  which  mania 
may  become  violuut  and  ovuu  homiiridal,  as  in  a  case  reported  by 
BIaIti»oo. 

Phtsiolooical  Acriow.t — Very  email  do&us  (one  lo  three  oue-hnn- 
dnitbt  of  a  grain  of  eocaine)  produce  in  the  Trog  no  other  symptoms 
than  eomo  evidences  of  excitement.  After  doses  of  from  onc-tcntb  to 
one-fiftictb  oi'a  grain  the  frog  becomes  quiet,  with  nn  apparent  increase, 
however,  in  lb©  reflex  activity,  sometimes  nmountiii;;  to  totanus,  fol- 
lowed by  iocneasing  palsy  and  fuiluit)  of  tho  respiration;  very  large 
dfwefl  produce  symptoms  of  paralyain. 

In  the  domeetio  animals  the  »^'mptoms  vary.  Iu  tho  rabbit  there 
is  tintt  a  peculiar  statu  of  quiet,  followed  in  a  few  moments  by  n  coo- 
ilitioQ  of  great  excitement,  io  which  the  animal  sprinjjsaud  jumpo  about. 
A  few  mioutoa  later  the  rabbit  a^'iiin  beoomca  iiuiot,  and  now,  although 
trembling  muoh,  is  so  weak  tbat  he  mores  with  difficulty.    The  trem- 

*  Profawnt  n.  B.  Rutij,  vIm  hM  iludlnd  Ibo  som  qucttlun  ntorully  1q  fioulh  Ancriea. 
•flnu  Ikal  UMdiSironco  tioCnen  lb*  ultoD  nf  coot  when  Trnb  und  Ih*  «>m«  of  oamcn*K«,  or 
tl>  tin Wl,  MOln«,  il  nrj  diMinol.  UtbvliafM  Itial  Iha  dUIonoo*  ii  daa  ta  Ibo  proMDcO  In 
iW  tiwk  ea—  at  a  pacaliar  Tolattla  >roia*tl>  i<tilMt«n(w  vbiab  ia  dMlrvjad  dorlog  lh«  pr««cti 
of  irjimg»a4  tiporuUua  [TAer^f.  ffai,,  I83F). 

t  Tb«  eblef  (•hjiislocioaJ  pifan  vpoa  cacftlsBi  wblcli  I  h»ra  aiudtod  \a  tke  mIcImI.  >ra 
tkam  of  B.  TM  Aer«p  lAr<i.  /.  0«mwaf.  n^iul..  Ud.  xil..  1^9).  V.  X<mo  {ArtA.  Ex/,. 
Ptlk.  narm.,  IM.  Kltll. ;  kImi  />(ay>/<  Arfkir.  1900).  II.  AIlM  I  A>»h.  Piyiol.,  leS^  S«p|il. 
h4.).  Dr.  t.  OmT»J!if^ti**l  Sfili-*,  PbUiu,IS74},  Dr.  UlTunt  (Cl-ifit.-AxiW.  &H^  HM<-y., 
\ttT,»iKiOompl,-Rml.  AiywJ.S9l,,«r.'t,At\</latlC-'mf4.-R4«'J.  K-c. ai9loy.,liK),n,rMm^t 
{tinuk.AnlHtKlm.  SItd.,  IMS,  xil.),  UhjImi  >d<I  (tklifl  iCtapt^Rtrnd.  Acad.  Sd.,  eri.}, 
liobut  A.  [tar*  it'lifmif  M-t.  Man.,  lot.  I.),  and  IC.  T.  Reloligrt (/buf.l.  I  barsalnxva 
Ikt  atartneU  ot  th«  papar  b;  Slkoliky  and  Dantnl,  caoUlood  In  lbs  maiDOilr  of  Vob  Anrm. 
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blUiga  mcrcaso  ualil  thoy  moi^o  in  codtuUivo  luovcnenta  of  the  legs, 
vrhik  at  the  Bniiio  time  there  U  jmrtiul  paraplegia ;  peudaluin  tnovemeoU 
of  the  lieaii  iiru  vei-y  mnrked,  and  liiialiy  eitiluptiromi  codvuI^Ioqs  uppear, 
vrhito  mmulluncQUuly  a  pcculinr  tctjinte  rigidity  seoma  to  indicate  spinal 
«xcitomuut.  I'lio  IctLal  doso  fom  rabbit  ia  put  at  agroia  auU  a  half  pvr 
kilo,  \iogi  und  biiCft  nro  tuiiii  to  bo  moro  aiucoptibla  lu  the  action  of  co- 
caine tbrni  ia  ihembbil,  and  to  sufTor  mtiiiUir  HyniptnniH,  but  especially 
with  tlio  dos  ihu  evidences  of  mental  excitement  aru  more  prononncud. 

H'ervoiU  Sijsttm. — The  moat  susceptible  portion  of  tiic  body  to  llw 
action  of  cocikini>  is  the  cerebniiti.  The  peculiar  nenne  of  calm  which 
folluwH  modunito  doaes  of  the  Ari\g  is  evidently  ibu  rusuli  uf  the  actioo 
on  tlio  brain,  wliirh  eventuates,  after  a  suflicient  dutie,  in  tLo  peculiar 
ci-stasy  90  ttrnphionlly  deseribod  by  Montej^azza.  According  to  the  do- 
Bcription  of  Von  Anrup,  ihle  dulii'ium  is  iiImoBt  equally  prouounced  in 
the  do^:  thii»,  nn  habitually  very  quiet  animal,  directly  after  the  injec- 
tion of  tho  cocaine,  will  begin  La  dancu  and  leap,  never  eluodiDg  still 
lor  a  moment,  an-1  coiitinuntly  circling  around  the  exporimentor.  The 
moveinoiils  nre  not  al  till  tboete  of  convitthionii,  but  voluntary,  and  accom- 
panied by  every  expression  of  joyaud  cxbiloratioo.  TIiib  may  continue 
for  houiv,  the  animal  then  becoming  gradually  quiot,  and  pasaing  finally 
mto  bis  normal  condition.  If  instead  of  a  moderate  dose  a  toxic  one 
hna  been  gircD,  there  m  tirat  a  period  in  which  tiio  unimul  iti  very  rcst- 
le**,  but  (neema  ftill  of  terror  and  anxiety;  the  least  Ftoiinil  rriglituiiA  hint, 
causing  him  to  tromblu  and  V>  'drop  bis  toil  butwecu  bis  legs,  lie  doos 
not  appear  at  this  time  to  know  his  maator.  Bbythmical  movomonts 
of  ulmont  all  porlioiis  of  the  body  accompany  this  Ktatc.  Fifteen  or 
twenty  minutes  later  the  mental  coudilion  alters,  and  the  dog  bocomM 
apparently  full  of  joyous  excitement.  He  bark^  loudly,  ruua  from  one 
person  to  another,  licking  Chcni,  and  giving  all  the  clmmelenttlio  signs 
of  joy  nnd  pleasure.  After  a  few  moments  this  conditioo  gives  way  to 
one  of  inei'CQain^r  feeblencas :  the  dog  gradually  becomes  unahlo  to 
move,  rhythmical  movomonts,  cramps,  and  convulsive  symptoms  ap- 
pear; tho  pendulum-like  swinging  of  Lbo  head  becomea  very  \iolent, 
and  at  last  n!irco6i«,  with  epilepi il'orm  conviilwions,  develops.  It  Is  evi- 
dent that  many  of  theeo  symptoms  are  psychical. 

The  stimulating  inHuaiicc  of  cocaine  npoii  the  eerobrura  is  fUrlher 
abown  in  the  resiilti^  reached  by  Moseu,  u:,mely,  that  the  reaction  time 
of  elementary  pereepliuus  is  tc.-«ened,  although  the  drug  produces 
110  noteworthy  diflorence  in  the  capablliLius  of  nurvos  of  conducting 
Jmpul>40S. 

B.  voD  Anrep  bciievea.  that  the  drug  has  a  very  distinct  and  peculiar 
inlluence  upon  the  iemicircular  canals,  thereby  can.-iiiig  the  peculiar  poii- 
dulum-liUe  motions  of  iho  head,  tho  luck  of  eu-ordiuutiou,  and  iherolliuj; 
oonvul.'jiona  cflpeeialiy  iioon  in  doveH. 

Spiiiiii  Cord. — Auuor-ding  to  the  raaearebcs  of  Von  Anrcp,  tho  oon- 
TuUive  movementa  are  of  cerebral  origin,  and  aro  arrested  by  soctioo 
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of  the  Aphial  cord  ;  but  the  experimoiils  of  L.  I.  Tumuss  (^Areh.f,  Exper. 
Palh.  Pharm.,  xx'A.)  indicate  tliai  ihey  do  not  arise  in  the  piiycho-motur 
controA  of  the  bmin-corta;c,  since  hu  fuund  not  on\y  tliat  tLo  local  up- 
pUcolioo  of  cocaine  bftsdns  the  irritabilicy  of  tbcso  centres,  but  alw 
that  during  tbo  codvuIaito  sragc  of  cocaioo-poitiiunitig  tho  ceiitros  aru 
laM  wokitire  than  normal.  Danioi  nppuara,  however,  to  hu%'c  fuiiad 
that  tlio  sucttou  of  the  cord  doe«  not  provvnt  convublontt  in  ilic  hind 
feet,  luid  the  exporimonts  of  Mosao  show  lh:it  when  tha  L-onl  is  uul  in 
the  dog  and  the  animal  cocaiiiEzod,  the  irritalion  of  tbo  uorvolrunk  or 
of  tho  (turfuco  will  produce  in  a.  littlo  whilo  gunui'ul  iiiu!icul.ir  rigidity. 
Both  Hoaao  and  Von  Aui-op  ui-u  iii  aCt;oi-d  wilU  other  obsorvoni  in  elutiug 
that  reflex  activity  la  at  firat  iiici-oaiwd  by  vocaino,  and  tbo  evideuoo 
BOems  to  sliovr  that  while  the  convuUive  inovomontH  of  tho  poiKoned 
animal  originatu  chiudy  in  llic  brain,  yvt  ihoro  iji  u  primary  alJigu  of 
excited  rudex  activity,  tho  r\>6ull  of  a  direct  action  upon  tho  spinal 
COini.  The  motor  paralymti  niiil  tho  loss  of  redox  activity  wbiuh  finally 
occur  in  covaino-poisoiiiiig  uru  probably  iu  part  the  result  of  uu  liiflu- 
once  upon  tlie  norvca ;  but  that  they  are  chiefly  duo  U)  a  direct  acduUvo 
maiioti  upon  the  spinal  cord  Boeioa  to  foUovr  IVom  tho  vxpcrimoota  of 
HosBO,  who  fuuud  ibat  when  ho  no  bound  tho  hind  logs  of  the  ftvg  a» 
to  prevent  the  access  of  oocnine  there  wiw  a  rapid  loan  of  reflex  activity, 
and  indeed  a  cumploto  paralyniii,  at  a  tiiue  whun  both  the  motor  and 
the  Bonaory  ncrvos  wore  atill  intact. 

An  obtwrvation  m&de  at  n  certain  stago  of  tho  poisoning  by  Dr.  Ott, 
vix.,  that  irritation  of  the  posterior  columna  of  tho  spinal  cord  produced 
DO  effect,  while  a  pnck  of  the  anterior  coluino  \a  followed  by  tbo  usual 
rosult,  9bov«  that  tboro  'u  tho  wimo  difforettce  in  action  upon  the  ooo- 
Bory  and  motor  tructs  aa  upon  the  corroHponding  norvo-truakii. 

yrrvr*. — .Mihougb  cot-nine  apprai-»  in  ^-uei-ul  jtoiiioiiiiiji!  to  have  a 
Tory  distinct  spinal  action,  utmost  all  obscrvom  agree  that  thaxnacry 
is«rc«3 alter  sulQcieot  doses  are  finully  paralyzed;  but  Professor  Moeso 
(•00  lunger's  Arekiv,  1890,  p.  S5T)  believes  that  the  renpiratory  centre 
b  more  dusct-'ptiblo  to  the  action  of  cueuiiic  than  arc  the  sensory  ncrvus, 
otid  cortoinly  dosca  of  the  alkaloid  aot  dangerous  to  life  have  no  per- 
eopliblo  general  effect  upon  the  Rcnsory  norvoe.  Tho  cxporirnenls  of 
Nikolsky,  of  B.  von  Anrep,  of  OtC,  and  of  LafTont,  seem  to  prove 
that  the  sensory  paralyeis  is  preceded  by  increased  functional  activity, 
which  is  io  accord  vitb  ibo  obaorvalioQ  of  ilosso,  that  in  do«08of  D.0& 
to  0.1  gmmme  cocaine  ineroaaas  in  man  the  sensibility  of  the  skin. 

I)r.  Ott  fouoil  that  in  a  certain  mage  of  the  p4^i»oning,  irritatiun  of 
tbo  postt-rtor  column  of  the  spinal  uurd  produced  no  cScct,  whilst  a 
prick  of  the  antori'jr  column  was  followed  by  the  usual  result,  which 
would  indicate  that  the  ceniHfiignl  or  efferent  oonduciing  fibres  ar«  the 
but  to  b«  affccitxl  by  tho  nlknloid ;  but  MoMo'a  oxpcrimmiH  »]K>fi  Tritons 
led  him  to  conclude  I  hat  the  potvor  of  ooi>duolln!;iRipulscn  effL-rently,  or 
from  the  centtv,  is  first  lost  In  the  «pinal  cord  poisoood  with  cocaine. 
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The  mo/or  nerva,  according  to  Duniui,  ia  tlio  fV»g  remain  irritaHi 
uuiil  afler  dealli;  but,  ftccording  to  Nibolsky,  their  functional  activity 
s»  first  incrcoeod  ftod  ajtcrwarda  destroyed.  Ott  alao  usaortd  tbat«o> 
ciiino  dc])rc»isc8  the  motur  nurvoB,  ikud  Maruuo  y  Miiiz  fouiiil  tliat  wbeo 
tio  tied  tbu  ilinu  aTtcry  of  a  iVog  on  one  nide  uiid  adiutiiistered  cocaine 
ant«)'iQr]y,  there  catno  a  timo  vrhon  irriLatioo  of  tlio  ]>ouono(l  limb 
cauaud  no  movtjmunt.  vrhJli*  irritation  of  tho  proUwtod  ostremitj-  pro- 
TOked  vory  di&tinct  gonoml  rtitli'Xes.  At  tJio  sanio  time  Ihoi-o  waa 
dirainisliod  motility  in  tho  non-protecLod  limb  as  companxl  n-iib  th« 
protected  unu.  Thcao  Juvtd,  of  uoui-ao,  indicate  that  tho  drug  finally 
doprtf8»M  both  motor  and  eonaory  fibro*,  but  that  H»  action  upon  the 
motor  is  eubordiaato  to  that  upon  tho  tionsoiy  nenres.  Ott  alM>  nuCtcod 
that  ihoro  ia  a  limo  in  thu  iHjisomiig  whun  initatiou  of  the  control  end 
of  a  cut  eciatio  norve  produces  no  ivspoiiso,  whilo  initatioa  of  iti 
pcripbiiral  and  causo^  muscular  notion,  iind  thoroby  oonfinn'i  Jie  viow 
that  the  drug  aflecta  the  sensory  uarlk-r  and  rnitro  powerfully  tlian  the 
motor  ncrres.  H.  Alms  fi^und  (ArcAii;  fur  Phya.,  1B8G,  Suppl,  Bd.)  that 
a  fivo-por-cont.  solution  of  cocatno  in  contact  with  the  {»o)at«4  iscbistic 
plexii-i  of  the  frog  caused  nbiwltite  lUtiBHlhenia  of  Iha  leg  and  apparent 
!o(«j  of  inolor  power,  tbu  log  lying  moiionlosa  and  trailing  Iwhind. 
Nev«rlhel&«fi,  strong  initation  upon  the  front  log  of  the  irog  caused 
immrdinto  movomcnis  -whicib  ^voro  shared  by  tbo  cocalnitod  hind  leg, 
showing  Ibut  the  motor  filiuiiotits  H'ure  not  paralysed.  The  oxpcri- 
mt-nta  of  Alius  indicate  that  iho  oxiromc  iiei-iphenil  fibimeuts  of  the 
iiorve  are  first  affected,  einco  at  a  certain  period  most  aevore  irrilalion 
of  tho  eUin  ])roduecd  no  piiin  in  iho  poisoned  rabbit,  nllhough  the 
injection  of  irritating  materialii  evidently  caused  violent  pain. 

Mosso  found  ihai  when  locally  applieil  coeaine  incapable  of  Baspcnd- 
ing  functioniil  activity  in  ranCur  iiidi^'cb.  iinil  I  tbiuk  it  mui't  bo  considered 
nil  ilemonstmted  that  oocaine  in  a'parnlyzant  to  bnth  mntor  and  ten$«Ty 
nervM.  although  it  acts  much  more  powerfully  upon  (ke  iensory  nerves. 

Circulutioit. — Tho  work  which  hais  been  done  to  determine  the  ootlon 
of  cocaino  upon  tho  circulation,  although  con^idemble  in  quantity,  bu 
boon  80  IViigmontary,  and  tho  result*  acbiovod  arv  njipiironily  so  discord- 
ant, that  no  jiositivo  conclusions  are  at  present  possible.  The  tC!»timony 
ecouis  to  bo  concordant  in  showing  tliut  tlio  iuUuunco  of  thu  poison  upon 
tho  circulation  is  entirely  subordinato  to  its  action  on  roflpiration,  the 
beiirt  nln'ay:^  continuing  to  beat  after  tho  arrcBt  of  rci^pinttion.  Ac- 
cording lo  Von  Anrcp,  as  well  oa  to  the  earlier  obacrvntiona  of  Nlkol* 
slty,  the  heart  of  the  coca!nir.ed  frog  Isgrndnally  lyeukoned  and  oneeted 
in  dia«tolo;  but  Mo^tgo  found  that  minute  doecs  of  cocaine  InoreOHd 
tiio  rapidity  and  power  of  the  Hystoltc  contructions  in  the  out-ont  fVog^t 
heart,  while  larger  dosea  cntised  systolic  arrost.  The  suggestion  otTere 
itaolf  that  tho  diantolic  arrest  of  the  heart  nsscrtod  to  take  place  Id 
general  poisoning  is  iho  result  of  tho  long.dra\vn-out  aaphyxia;  but  Dr. 
U.  G.  Beyer  (^Amer.  Journ.  Med.  ScL,  July,  13S5)  uftirms  that  while 


BTnall  dosod  of  eocuino  iiicruaac  the  notion  oi'  Iho  iaolutcd  heart  of  tho 
icrrnpin,  largw  dosos  arnwt  it  ia  dia«tol«. 

In  the  onrlier  investigations  of  Olt,  of  Ton  Anrop,  and  of  fiabordo, 
ft  Hm  in  Ibo  art«rial  {)r4>»suro  fuUuwod  th«  iujcctioo  of  cocaiao  into 
Lha  circulation  of  tho  mammal.  Allbouf^h  it  ia  not  posiUvety  stated  in 
llio  tdzt  of  the  momoirs  that  the  nnimala  wcro  not  cuntrizod,  thoro 
Bc«iu»  to  bu  littlo  (loulti  that  ibo  oxpfrimcntitwfro  made  upon  non-c:urft- 
rizcd  aniniAla.  As  cocaine  disturbs  the  rc^pimtion,  and  al^o  prodticoa 
wIde-fl])road  mtucular  controotiong,  It  is  nooosenry  to  experiment  tipoD 
animaU  irhoAO  niiipintory  and  rauHcubir  iiyHtenis  aro  panilyzed  in  order 
t«  obtAin  uicurato  knuwltxlgD  of  the  diruct  imracdialo  aolion  of  tbo 
alkaloid  upon  blaod-prc6sur«,  fliDOO  flsphyxiA  and  muscular  coiitrocttonB 
notably  inercJiw  bloocl-prcfigtiro. 

Tbo  expcrimunlM  of  Vulpian  (Compt.-ttetid.,  1884,  rol.  U.  p.  885)  and 
of  Bertbold  (Cenirttm.  Mol.  WiseeMrX,  1885,  p.  435)  do  not  siitiafactonly 
dotemuno  tho  ctfoet  of  cocaine  in  curorizc-d  animnis.  Vulpian  obtnincU 
in  a  singlo  cx[)orimenl  a  very  markoil  rise  of  the  arterial  pi-u»9uro 
which  was  maintained  for  thrc^o  minuteii,  when  upon  tho  injection  of  a 
Mooond  dose  the  prcKSuro  fell;  whilo, according  to  Ucrtbuld,  dittUuct  pcr< 
tuncnt  elevation  of  the  blood-prcesure  is  never  produced  by  cocaine 
In  onrarizod  animals,  although  in  some  cases  ho  bad  noticed  a  iligbi 
riae  faulting  for  one  or  two  minute-i.  Largo  doMui  of  cocaine  cause  a 
praootincod  sinking  of  tho  blood-prcwuru.  Moaso  cousidcrs  tbo  foil- 
UK  of  the  alkaloid  to  cause  Hso  of  the  arterial  pressure  in  tbo  cura- 
ina«i  animal  to  bo  owin^  to  the  curnro  "paralyzing  the  influence"  of 
ths  cocalmt;  but  curare,  unless  given  in  overwhelming  doses,  docs  not 
pmt'oundly  affect  either  heart  or  vaao-iiioltir  8y&t«m,  and  it  is  not  prob- 
able that  Durihold  and  Vulpian  ue«d  thu  curare  so  an»kilfully  nn  sensibly 
to  afloet  the  cii-eulalion.  Aller  suction  of  the  spinal  cord  no  rige  of 
the  nriurial  prutt^urd  is  produced  by  cocaine  (Danini  and  Berthold). 
Tbe  theory  of  Vuliiinn,  that  cocaine  dcpreases  the  heart  by  causing 
ana»llK-sia  of  Uto  |>vricardiuin,  duvti  not  eevm  Lo  me  to  be  sustained. 
Tbere  fa  also  great  variance  of  testimony  in  rtigafl  to  tlio  effect  of  tbo 
alkaloid  upon  the  pulse-rate  acHi  upon  the  vagL  Von  Anrcp  status  that 
the  pulsc-niio  is  usunlly  increased,  but  thai  thiit  Increase  is  not  marked 
in  rabbiti^  while  in  Otl'u  oxporimcnta  upon  dogs  the  pulM  usually 
booonies  slower.  Von  Anrep  ul«o  slates  that  the  vagi  are  |iaralyzed 
by  targo  doMm  nf  mcaine,  while  Ott^  Nikolsky,  LalTonl,  and  Durduti 
{Devttch,  Med.  WuchcM-,  1887,  172)  dcclaru  that  it  doee  not  alTecl 
tiw  ragi,  and  Berlhold  statue  that  provious  section  of  Iho  vagi  baa  no 
eOiMt  upon  the  course  of  the  Dymptoms  caused  by  cocaine.  Further, 
MoMURtiitu  as  the  result  of  experiments  made  with  nnlticial  circulation 
in  extirjialod  kidneys  that  email  doeea  of  cocaine  have  no  sensible  effect 
upon  the  Uood-Tossols,  while  largo  doees  paralyze  them ;  but  Dr.  II.  G. 
Beyer  (itmiv.Jbuni.  Med.  8n.,  July,  1886)  found  in  his  studies  upon  tbo 
terrapin  that  botb  targe  and  small  doses  of  oocatno  produce  contraction 
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of  the  blood-vessels  lij'  ii  direct  aciion,  wbiUt  ".he  plctbtamographiO 
etudios  of  M<>»9c>  have  led  him  to  thu  cunclusion  Lliiit  in  nmn  therapeutic 
do8«8  of  eoL-uino  causo  contraction  of  the  reaaoiH,  and  Laffont  oMcrts 
thai  one  of  the  cliivf  aclionfi  of  cocaine  is  to  conlnict  tbo  venNols  bv 
iifToctiuj;  \\iK  Lurvc-fndings.  Dunlufi  iiffirmH  ihat  marked  narrowinfr 
of  the  voescia  of  the  ear  can  be  sueii  in  the  rabbit  whcu  couunu  ia 
injeeiod.  but,  that  if  tlio  cymimthiilic  bo  previously  diridoJ  no  dietinct 
coiiiraftiou  will  occur  in  the  dilnled  vessels.  A  I'lirthur  earcful  ox- 
pei'ltiieEiial  study  of  tbo  aetioii  of  cocaine  ujiuii  tbo  circulutioD  oeein^ 
to  inc  iiot.'casary  bcfi»ti  any  poBitivo  concliisionn  can  be  reached.* 

Mu»cU^. — There  is  a  dUlinct  contradittion  ari  lo  thu  effect  of  cocaine 
upon  the  Hiriatud  musc^IeM.  Alms,  Nikolsky,  and  B.  von  Anrep  state 
that  the  Utter  are  not.  afToctcd  by  thv  alkulold,  vvbilo  Ott  nlllrma  that 
it  acts  upon  them  liko  voratrltio,  and  ie  confirmed  in  this  by  Uuchboini 
ail  J  EiBonmonper  {^PfimizenMaffe,  'lA  ed.,  885).  The  tracings  given  by  Ott 
would  appear  to  prov«  that  thu  muHcuiar  coutiuetinii  is  prolonged  by 
cocaine,  and  can  hardly  be  accounted  for  by  a  condition  which  M.  J. 
Ro»abach  and  B.  von  Anrup  {Pjiwjcr's  Archia,  xa:i.  243)  nllcgu  to  bo 
pi-odueod,  viz,,  a  peculiar  (totwi bi lity  of  tbo  musile  BlmiUir  to  that  pro- 
duced  by  camro.  and  like  it,  caused  by  a  losseoinj^  of  muscle-tono* 
by  jmraly^w  of  tbw  peripheral  uervo-ondiiigs.  Tho  ix-sitlt^  obtuioud  by 
Olt  &ud  couSrtuatiou  iu  the  experimeuta  of  Pj-ofeseor  DertboM  upon 


*  Knowing  tliat   ProfsHor  B.  T.  Raiolinrt  biu!  b«il  iforkinit  upun  ooomint^  aiid  tbat  bl* 

iDVinnlr  wiiuli)  nut  a[>[ia»r  In  itme  to  bit  InoariioniUiCl  In  tba  prunnt  oliilon,  I  uk«d  him  to 
famUii  HI*  u)  abilritoi  at  bU  canolunlbDa,  to  mbioli  li«  bu  kinJIf  eatuentod.  Tba  k^itrMl 
it  hf^o  prlDtod  u»  minirad  ; 

Prom  Lba  totult*  uf  •  TMcnl  oaicful  atuilTof  lbs  ta^aat  vt  cvtiitton  dir  tirrtlathii  i* 
dntft,  I  have  rounil  (bat  Ibo  illnorriiannlui  tii  ttio  toiCliunny  olTnrnil  h/  dHTarent  Inveatlpilim  tn 
•Uuilur  rncntL-hpi  aro  klinott  irliiilly  iIud  la  vnriatiuo*  in  tba  ilowa  oiiipt«y«il,  Ui4  l»  lh« 
tndtvi'liial  •iii«<«pt>lilllilM  of  tb*  ■alimla  u»ft<l. 

^VLon  (Lv  full  Irain  of  vlTiicU  U  fltvwtj  JnvAlcjjjibJ  hj  tha  rvptiatihi  {iijaoliun  4f  reiy  insAlt 
doM*  (0.401  Krumiuo  to  ibo  kilo  of  body  -  irelgUl ) ,  tbo  pulio-ralc  I)  at  Drit  ilooceafol.  ibon 
Incrcuvcl,  anJ  fl.nnllji  ilrcroueJ.  Vmjt  ■mull  doum  deurnuD  tlie  ralo  by  iliiouUiinc  tbe 
airilia-luliiUlurjr  uvntrw;  tnialt  tu  iiiuJamia  <la4M  tni-rvn**  Ibn  tola  bf  il«|)rMiia|>  lb*** 
eouirvi.  And  In  Muno  oai«ii  t>j>  dtproMlaj  aim  lb*  anrrtlA-lnhlbUorjrfBnfllaii ;  larf •  d«M  eaoM 
a  Intuiioiil  ilvercaie,  foilofiod  bjru  riito  or  a  prrmniicnt  dcereAie.  tbe  iliwrriuo  Iniiif  ilu*  to  ■ 
dnpreubn  of  the  acotloralar  or  muloc  gsngliua  b  (.ho  heart,  and  tbc  inflrouc  to  lb*  faeton 
borurr  mcutluncil.  Tba  Mrdtu-iiib<bil«r/  oriilrm  nra  iiivnriiitiljr  uOWtiMl,  lictn:;  ptliuatilr 
■tluiulHlvi]  BFiit  iiwuntUdly  dii|traiiiDd:  but  Iha  ai>tli>n  on  ttin  |ifirl|ih*rtai  !■  lononitaDt;  > 
primiry  ititnulntimi  I  bave  nal  been  dIiIu  Id  df IcrjI.  nnrl  iha  dopTomnt  m^tioa  i*  loinDiima* 
iskfiirwt  l^  n  ftutiHitif\  4l«<)crAu  rvrjr  aarlv  in  lbii  poiAoriing,  and  at  othrnt  i«  aW«!kit«)j  akitaut 
up  (u  tb«  a|i[)(uraaca  »f  ilulli,  Tbc  boi^bt  tt  lb«  pultv-ourrB*  is  in  iovans  r«lBlt«a  U  (ba 
fmiuoor/  of  the  beat. 

Tbe  aitorini  pra>«ar»  ti  nlvuji  Increual.  unlHMt  it  bs  after  largo  dotaa,  wbBn  it  ma?'  f*'"' 
paraiilyli*  dlmlnlihad  and  tbao  Inarsiiaail.or  poruiananUy  br  lowarad.  The  InnaaM  l<  doa 
t4  ■  ■tlinuUtinn  <if  (ba  vaio-maUir  asotrat  In  lb*  mi-Halta  oblmigaU.  lo  a  alight  axlenl  (o  a 
dlreet  aliunuialioa  ciflbii  vmmI  nal  la,  aa<l  Iu  tlia  JajiiauiDQ  nf  lbs  oarJiu  Inhibitory  apparatu). 
The  fall  of  iircaaura  b  du*  ftblolly  torn  dopronliin  of  tbo  bniti,  mid  al  tiOM  to  a  rioillar  aMlaB 
oD  tba  fajuf-tnotcir  cent/«*  »oil  (igrlpharlw.  The  offctii  on  normal  and  ciirsrlud  aiiimal*  tn 
l4oiitleal,  UDluM  In  Iba  loCtar  eam»  bu  bnn  tun]  lo  axoiu. 
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ilio  efftictfl  of  the  loonl  nppltcJition  of  cocaine  upon  tho  flag's  muscle 
{Centralb.  ifed.  Wissensch.,  )SS5J,  siiiJ  altio  in  tkoao  of  Profoanor  Uoato, 
who  fouiid  ihat  both  in  tlio  fW>g,  thd  dog,  aud  Ibe  miio  ibe  oxcitabUity 
of  thv  Diusclos  IE  iucrcuscil  by  HiutiU  dotMia,  and  paralyzed  by  Iarg«  doe«s 
of  oocaine.  Cocaine  in,  tlieretore,  a  m^isde  poiaon,  etimvttiting  and  aftcr- 
te  -.Tdt  depressing  the  Junctional  activity.  Thio  iufiuoncoof  tlw  uLkaloid  to, 
however,  jirobalily  too  nligbt,  as  compared  with  its  effects  upon  other 
portioiu  uf  the  orgauism,  to  be  vory  npjiurout  in  gouvral  |M>i»ei)ing. 
Nevertheless,  the  es|ierimonts  of  Hosao  augsjest  that  tlio  influence  is 
gr«<Btcr  thiin  it  Momit.  for  he  found  that  in  man,  when  the  inusi-les  wer« ' 
cxbauHU-d  by  work  aud  Ihntiug'.  the  exhibition  of  cocaine  in  the  done  uf 
a  grain  and  a  half  more  than  doubll^d  the  respvnoe  to  aliiuuli.  Thetw 
Qxtraordiufti'y  expuriiiR-nt«  of  ^lo^so  hnvo  all  njtpuarancv  of  corrvbt- 
neas.  and  throw  a  peculiar  light  upon  the  aasertiana  of  trarelluni,  ihnt 
cocaine  iu  the  8uuili  Aiuerican  Indians  eiiormuuiily  iucrcaaestho  power 
of  witb»iauditig  fatigue.  The  proaoat  difficulty  iti  the  way  of  the  lull 
acceptance  of  the  natural  deductions  from  them  i«  iho  fact  that,  iu 
America  and  iu  Europe,  coeuiuu  has  appeared  to  fail  as  u  slicniilant 
during  fatiguing  labom. 

Temperature. — Th<;  rise  of  rvvtal  tempcmturo  iu  cocaiuo-poiaoiiing 
sometimes  atuouutK  to  as  much  as  8'  F.  It  b  certainly  not  duo  to  the 
convul(iioua,a8  it  UAuaily  occurs  before  the  motor  diaturbaDce.*  Infiita) 
casoe  it  is  followed  by  a  fall,  so  tliKt  before  drath  the  temperature  may 
become  flubnoiTnal.  iu  ihu  cuioriiuctrical  expvrimcutatrf  Keichvrt,  the 
ri«e  of  temperature  wait  found  to  be  due  to  a  great  incrcaae  in  the  beat 
prtNluciion,  but  at  proncnt  it  \»  irapiMAible  to  say  why  or  how  this  nm 
of  facnt  produciiou  ia  produced.  The  u^urtion  of  Mob.w,  tlmt  the  rise 
of  tem|>«rature  occurs  alter  section  of  the  spiual  coi'd,  does  not  aeem  tu 
bo  proven  (kco  tleichort,  p.  443). 

Elimination. — According  to  Atorooo  y  Maiz,  cocaine  is  elimiuatod  by 
ihe  kidneya. 

Urinary  Secretion. — Dr.  J.  31.  Da  Costa  states  titat  tbc  hypodurmio 
injection  of  cocaine,  in  doseti  of  ono-half  to  one  grain  throe  timeii  a  day, 
nuvkodty  inoroaiwa  the  flow  of  urine  without  altering  it»  Hpceihc  grav. 
ity  {^Med.  News,  xlviii.  G79),  According  to  Dr.  Higaon,  however,  the 
Nsglo  largo  do»o  of  cocaine  cauaoa  an  anuria  which  may  bo  followed 
by  exoeoiuTa  Mcretion,  or  may  be  ho  prolongt>d  aa  to  cause  urtpmio 
ayioptonu  {Joarn.  Atntr.  Med.  Assoc,  July,  1587).  Further,  both  Drs. 
Ott  and  Acherlon  P.  Mason  (Bvst.  Med,  and  Surg.  Journ.,  Sept.  1882) 
found  that  whou  cocuiue  ia  tokoa  habitually  it  not  ouly  leMeiis  the 
seeratioD  of  urinu  hut  alM  markedly  decn.'a>M.'«i  the  ulimiuaiion  of  urea. 
Dr.  MaaoQ  employed  veiy  Urge  doees  of  cocaine  during  prolonged 


*  ?.  Lu»|l«ij  tndCterlw  RiebM  ban  (oand  ib*l  the  UmfMraiur*  of  (ha  «>Mi«lnl«'<l 

n«  tilfbtT  th«  (ra^raUTTv  tbt  miaU'r  th«  <lot«  svoMMrj,  ud  *bfa  th*  Miitnal  wu  hrpi  m\ 
a  iMlpfnttir*  of  n*  C,  onl;  ualo  <ooTiibloii*  Mer*  prodncol. 
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oserciao.  Il  is,  therefore,  vary  probnbV  thnt  thw  dru^  diminishes 
ttMoo-waiste,  aUliough  Dr.  Mason  him-ielf  states  that  Gozeau  haa 
obtiuoed  oontmry  results.  In  Dr.  Ott's  experimonu  tlio  urine  bocomo 
filled  vitli  Crystftk  of  oxalate  of  caluum.  Tar'-Kuiioll  lias  notif«d 
sugar  in  the  uriuo  of  jiaieunad  anitnuk,  but  Von  Anrep  aflirmB  Umt 
tb«  sugar  and  the  albumen,  wliioh  is  al»o  IVtit^uently  prownl,  are  caused 
bj"  the  asphyxia  induced  bj  thu  drug. 

Dr.  Richard  Fici&clior,  in  tbrou  ex|i«rimeiit(ii,  found  that  cocain« 
reduced  t!t«  elimination  of  nitrogen,  and  in  a  Kiiigle  i»x|>«ritiietit  that  it 
lessened  I  he  uriaarj-  sugar  pruduced  by  the  udminiat ration  of  phloridzin. 
Although  theM  experiments  seem  to  have  been  carefully  porformod, 
tht^y  are  hnrdly  a  Btifficiunt  basis  for  the  poi^ilivo  coucluuioo  that  cocatna 
checks  protot>lasmic  waste. 

£y.* — When  a  watery  solution  of  cocaine  Is  dropped  into  the  eye 
there  oocuro  a  Klighi  coutractiou  ol'  tlio  pupil,  loUuwed  within  a  f«w 
inuiut«8  by  dilatation.  The  first  contraction  in  probably  reflex  and 
due  to  the  irrllntioa  of  thu  conjuuvtivu.  The-  maxituum  dilatation  for 
a  four-|>er'(.-ent.  ^luiiun  is  usually  rescbud  about  the  end  of  the  first 
hoar ;  an  hour  later  it  has  senMbly  b^un  to  decline,  and  in  iVom  twelve 
I  twenly-rour  houre  ito  pupil  i-otunm  to  nurmal.    The  dilated  pupil  is  to 

le  extent  re^ponsiro  to  light,  And  the  mydiiasie  is  rapidly  overcome 
by  oaariiie.  The  dilatation  is  uiid.  however  (Edward  Jaeksoo,  Med. 
Jfewtr  236),  to  be  greater  than  that  obtained  by  atropine  or  allied  alka- 
tmd,  either  of  which  efTeotualiy  prevents  the  myotic  action  of  eseriue. 
The  ocular  tension  h  lowered  rather  than  increased.  The  power  of 
acoommudation,  while  distinctly  lessened  in  its  range,  U  novor  entire^ 


•  Tlic  following  eeapkriMm  «r  th«  Mlion  vf  m5<lHmUai  «m  prepkrol  •[  ibj  r«^««lt  bf 
Dr.  aw.  I)»  S«hii*ialu,  of  tb*  *j*  ffliai*  of  U*  Dalrarcltj'  Hoapltal : 

AlrupiDV.  (laiutin*,  hja>ejuatft«k  hjoMioe,  ud  4«1h)uIim  1ibt«  M<<b  tk«  power  to  dDtta 
tbe  p«pU  ad  mitrimHm.  BcMitM  oaoiin*  Umttt  tbc  pupil  rcspondra  to  \\g\t.  Mid  b«o>nM  iu 
ny4riMla  b  nkdll;  ovctton*  bj  •  ibjmic.  lib*  HMrlnc,  it  tiu  tM«s  elannl  u  ■  fopblv  uiydrl- 
■U«,  IfavMtbelMi,  «ttb  U  aj  vlda*  dtlkUlion  or  Ilto  pupil  nuj  ba«btaiDail  u  with  utjof 
Ott  Ar«  »lh«r  4ragt,  pmtvldMl  tbt  •btatraJioft  i*  m»<le  bj  ■  weak  Ui;bt  kmI  wb«a  oemTCrgciK* 
•ad  MOOtMMdatiott  Bra  raJkSoA.    Sa«b  prt^Btiea  u  nam  ciwi  ly  wilb  tb*  otb«rt. 

AfUr  urdrbuU  mwI  0IIW7  pai»lj*li  tn  piudncod  altb  aUupLDt  r«11  MconnodfttloD  b  ra> 
MOMd  ta  (Mm  Ua  to  Giurtocs  dajri ;  nilb  d«liulD«  in  AboM  lea  day* :  vUbbji]«a7MiitBaliiIr««n 
rizt«el|M4*j*iaad  «iUidubiiUliMlii«bMtlb«rMB**iU5«.  Tbc  darBttoB  of  UMuydriMia 
HtlMi  at  bjraMlB*  nMnbtw  IbAl  tt  hfOMyaalaa.  tl  to,  bowoTar,  a  mora  powaHtal  tajdrisU^ 
OlIalatioB  of  Ui«  pipil  udJm  lb«  ItttMnM  oT  MiaiM  deeTiaa  Mukodir  vUliiti  an  boar,  but  th« 
ntare  le  awiual  U  aivall;  »<>t  (WiM|>M*  aalll  tba  iMd  of  tiralra  botuiL 

Alrvrln«v  ditariac^  hjaaejaaio*^  b^oralB*,  and  dabotjla*  all  pr*dM«  otUarj  paraljilN 
UhI  BMjr  lueos  ba  ««pli>jod  to  oarraot  aaaniiJjaa  of  rtfradlaa ;  atnfilM  ud  byoaajamiiia 
•hoold  b«  |iMWt*I,— th«  Ibnnvr  If  iho  oowtUtoa  ot  lb*  •jt-^tmimA  alb  for  pnton^ad  raft. 
VrboB  •lllatallnn  of  tb*  papU  U  bmfi  iff  la  lb*  IraataaBt  of  JaBaMMatory  ditMM* of  tk« 
•MUM  wd  lila,*l'i'|>'n*  tlivaU  In  iliamti.  Tbagiaal  etjaMioB  to  Ibe  aM  of  dabvItlB*  U  tb« 
(inuKnMMd  tyH«wtc  Jwtbaao*  whiob  tl  t»fla*loi*Hy  ymlma*.  OMMiMUMMkMU  ibed» 
(•rmlnaUM*  W  •mr*  •!  nAwltan,  bM  b  tttj  mitai  m  k  dUalor  U  tha  p«pU  Im  iH-rnfrlTif 

AUnpIno  («tUlDly  luaraajM  Inlnweular  laMlMbM  alaa  |irabab)]r  Ao  hf«9aai»c^  dftloriM^ 
aad  hfoNijraialM.    Onfilaa  hu  tb*  |wirM  lo  luwar  tb*  Iraaioa  of  Aa  aorvU  v*> 
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pftniyz«d.  (Knapp,  Cocaine,  1S85.)  Dr.  Jnckaon  afRrms  that  cocaine 
oaiuaa  a  peculiar  irregukrity  of  the  corneal  Burf;ico  which  is  not  elu«  to 
any  Io«.  of  epithelium,  utihougli  it  cniiy  procoed  so  far  as  to  cnuse  a  nota- 
ble baaiDCM.  WQrdlngcr  produced  distinct  corticul  opacity  in  the  rabbit 
by  repeated  inslillutions  of  a  ftvc-por-cont.  iioliition.  It  hwids,  however, 
probeblo  that  tbi>)  upiicity  vaa  the  ruBult  of  oorne&l  inflammaiioo  doe 
to  the  innhiliiy  of  the  atiffi^thotizvd  eye  thorotigbly  to  protect  itself: 
ooTerthelfiSH,  Borae  oculJHtft  affirm  that  cocaine  dialiiiclly  predis|io»«9  the 
eye  to  exoo»sirc  inflammation  upon  irritation  or  operative  proccdnro^. 
G.  N.  Duniuli  {Deui&ck.  Med.  Wochenschr.,  March,  1887)  Btatea  that  in 
dogs  poittonod  n-ith  cnraint  not  only  in  there  ilitatation  of  the  piipil  hlil 
abo  a  maDireat  prutruaion  of  the  eyoball,  wiib  oxccsairo  opening  of  the 
Bds  [  phenomena  which  arc  similar  to  those  that  follow  irritation  of  the 
oerebrol  end  of  the  divided  Hynipnihatic  ner^'o  in  the  neck,  and  which 
Durdufi  concludes  to  bo  duo  to  «Liiimluliun  by  cocaino  of  Lho  syinpO' 
thotic  non'c-centrod,  bocau»e  he  has  found  that  thoy  arc  proronlod  by 
section  of  tttc  Bympathetic  nerve  in  tha  neck  oilbor  with  or  without 
aooomjuinying  section  of  the  actilo-motor  nerx'c.  He  has  ftirchor  ox- 
perimoDtaily  determined  that  section  of  onc-hnlf  of  the  spinal  cord  one 
and  one-half  centimetres  (Vom  the  point  of  the  calamus  does  not  iator- 
fere  with  the  production  of  tho  cocaino  phcnoinona  in  either  eye,  and 
therefore  locates  tho  ocular  centre  which  in  afTooted  by  cocaine  in  tho 
tnoduiln  spiunlitf  below  tho  medulla  oblonj^ta.  Until,  however,  tho 
experimeote  of  Ctirdu6  bare  boon  confimied  by  other  obMrrors,  they 
caonot  bo  received  as  conclusive,  because  they  nppcnr  tobe  contradictory 
to  the  results  obtained  by  tlio  clinical  use  of  cocaino,  and  are  abo  In 
direct  OAtagoniam  to  the  oxporimental  rosultn  arrived  at  by  Nikobky, 
irbo  itfltoa  that  after  section  of  tho  sympathetic  nerve  in  tho  nock 
oocaino  docs  still  dilate  lho  ptipil,  and  that  when  the  pupil  has  already 
been  dilated  by  cocaine  wctiou  of  the  Bympaihotio  nerve  doc8  not  pn>- 
dQoe  oontrmctioo.  Baaing  bis  conclu»on  upon  his  own  obsorvntiona, 
Kikolaky  affirnf*  that  the  dilatation  of  the  ptipil  is  not  produced  by 
alimulntion  of  tho  nympathotic  nerve  at  all.  It  ia  ploin  that  tlio  con- 
cluaiooa  of  Durdufi  and  of  NikoUky  are  allka  strongly  opposed  by  tho 
&ct  that  cocaine  dilates  tho  pupil  when  applied  locally  to  tho  eye,  since 
tbia  fact  appears  to  prove  that  the  dilatation  ia  duo  to  a  peripheral  and 
not  a  centric  action. 

Rrtipiraticn. — Small  doees  of  cocaine  increase  distlDCtly  the  raplditj 
of  the  respiration,  and  in  some  caB«!i  also  the  depth  (Von  Anrop,  Uoaeo, 

[J}anin),  Oti,  and  Nikolaky).     After  toxic  dowa  the  resptralions  become 
firat  rapid  and  more  BhallQw,  then  irregular  with  intcrnipiions,  after 
ich  of  which  the  nupicatory  movements  begin  deep  and  alow,  but 
tome  more  rapid  and  shallow  until  the  next  itand-still.    Aa  Moetio 

'found  that  after  scclion  of  the  vagi  coeuine  causes  an  onormouii  increase 
of  the  rapidity  of  the  breathing  and  nt  the  tame  time  so  modiflea  the 
rfaylhm  that  the  expiration  is  no  longer  more  i^uick  than  inspiration,  tt 
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miHt  bo  CAnaicIorcd  tliitt  tlie  Avwg  nets  dii-cctly  upon  the  rv«|>iratory 
nuTTo-cunlreg  iw  n  ptspirat-oiy  stimiilnni.  Tho  firwt  Btimulitnt  cffvet  of 
cocaioe  upon  the  respiratory  cvntrca  nppe^ai-s  lo  be  follon'ed  aher  fautl 
dimes  by  a  paralysing  influence  which  leiicJs  tu  doatli  from  asphyxia. 

Jnl€$tinf4. — According  to  Von  AiiTvp,  the  inteatiaal  poristaUu  ioj 
ouirkedly  increuRtNJ  by  modcmto  dosoii.  After  Urge  doset)  thui  inci 
Ufbltowed  by  gn-atsluifgiBbtifS-*  deepeninfr  iiiioparalvdin.  Tarchnmiff 
fltatoB  that.  (XH^  incroanoA  tbo  mucous  soci'elionA,  but  Von  Anrcp  allinna 
chat  it  dc4rtfns«3  them. 

SumttdV)/. — Cucaiiio  is  a  cscrebral  slimutnnt,  producing  peculiar 
mental  excitement,  ending;  afVor  largo  toxio  doxoA  in  nan^osis,  nilh  cpi- 
leplifonn  convuUions.  whit-h  nro  probably  of  cerebral  origin.  In  th» 
poitioning  there  in  al  first  increasod  rofles  activity,  followed  by  parolyets 
of  -voluutarj-  motion  and  of  ruflox  aeti\  ity,  which  are  chiefly  due  to  a 
direct  nction  upon  tho  Apinnl  cord,  tho  ^c^nory  sido  of  tho  cord  bein^ 
probably  more  sensitirc  to  the  dru^  tlian  the  motor  side.  Toxic  dooM 
depre««  and  fin:illy  pnrnlyxe  the  scneoi^'  nor%'08,  and  in  a  maoh  leu 
df^rec  iho  motor  noiTCj*.  The  action  of  the  dmg  upon  tho  circulation 
baa  not  as  yet  been  well  made  out,  but  it  id  probably  entirely  aubcrdinato 
to  it«  inflkwneo  upon  tho  norrous  system.  Aceordlng  to  M^'oral  ob- 
fiervers,  ihe  drug  is  a  cardiac  stimulant,  increasing  tho  power  of  tho 
systolic  con tmclIoRS,  and  linally  arresting  i)ic  heart  in  eystolo;  bat 
other  iuTostigulors  biivc  found  it  to  produce  diastolic  arroet,  OTun  in  Ui« 
isolated  hcarL  iloderato  doses  cauho  a  n^  in  the  arterial  preRsure, 
whether  by  iiitorlering  \rith  re«pinitiou  or  by  a  direct  action  is  at 
present  uncenain.  Upon  striated  mu<iL-les  cocaine  appears  to  have  i 
peculiar  though  very  feeble  action,  which  is  not  manifudtod  daring  poi- 
soning by  it.  It  htis  boon  aswrted  that  cocaine  acta  as  a  powerftil  diu- 
retic, but  the  drin  of  present  cridencc  is  to  show  that  it  baa  no  definite 
infliionoe  upon  tho  amount  of  urine  secreted:  what  ovideocc  ia  avail- 
ablo  indicat«s  that  it  (locr«a«o»  elimination  of  urea.  Upon  the  eye 
eocaino  acts  asi  an  energotic  mydriatic.     It  >«  a  poworftil  etiniiilnnt  to 

the  rwpiratory  ccntrca,  incrcaKlng  the  rapidity  :uid  fnlneMi  uf  the  roe- 
piratiotia,  but  if  the  done  be  Aufllciontly  largo  it  after  a  time  causee 
tbo  rc«tpirationt»  to  bcooiaevery  »haUow,  atKl  finally  panUyscs  tbo  rospi- 
mtary  wntrvs.  Uixlcrata  doecs  aro  said  to  incroaso,  large  doaes  to 
|MLnklj*xc<,  periiilaliMS. 

ItOfal  ^rtiON. — Locally  appKcd,  cocaine  act«  ao  »  vciy  distinct  and 
poriutn  anaMthctie,  as  wa»  natt>d  by  Moreno  y  Slaia  in  1S$2,  and  by  Tod 
Aarep  tn  ISSO,  although  il  waa  tK>l  until  ^>pteniber,  ISSl  (  Wien.  Med. 

iroe&ffMSrAr.,  Kov.  1S8I).  that  l>r.  Karl  Roller  demonstrated  the  practi. 
cal  ruluo  of  lb«  drug.  Acordiug  lo  the  obwrrationa  of  Von  Anrup, 
lb<>  nervea  of  H|Mvial  i*enM>  nr^>  a^  n^adily  nffiyled  as  Uwee  of  common 
MnHibitiiy  :  ihuM,  cocaine  jdacvd  ujKin  lhi,>  tongue  aboluhes  at  tho  place 
of  oonlAct,  fur  the  ilino  bt^ng,  tho  twn«o  of  taste.  At  the  point  of  con- 
tact then  Is  at  On>i  mtrhod  pallor,  but  aftvr  a  slurt  time  rety  pro- 
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nODDCod  nxliicM.  Jn  sensitive  mcmbmnca  like  the  conjiinckiT'n,  cocaine 
aI»o  canaoa  at  firat  much  pain.  The  pri  innry  pallor  is  alleged  to  be  due 
10  a  T«r}-  povrcrf\il  constriction  of  tbo  atniill  blood-^osHols.  niid  has  led 
Dr.  P.  n.  Boiiworth  to  the  conulusion  that  cocaine  produces  ri^Ul  cijn- 
traetion  in  unstrlpfii  muscular  fihres  whcuuver  it  cutnoft  in  ooiituct  with 
thora  (iV«w  York  Med,  Record,  Nor.  15,  1884). 

TiiitaAPruTics, — Cocaine  appnara  to  act  vnih  cortninty  an  a  loi'al 
anajathelic  wlicnovcr  it  can  rwicb  Ibe  non-o-ftlaments  in  nufRciont  con. 
centraUon.  Tho  akin  will  not  allow  it  t«  pass,  while  the  conjunctival 
and  mwnl  mucoiu  menibranos  aro  very  permeable,  and  those  of  ilia 
Ijirj'nx,  throat,  and  vagina  are  ponotrated  with  mora  and  more  difflcutty, 
in  the  order  of  their  n»niing.  Even  in  di»oa80  of  tho  oyo,  when  a  deep 
operation  in  to  lio  purforinud,  such  as  enucleation,  cither  tho  alkaloid 
should  bo  injectod  subcutancooflly,  or  cIm  the  solution  of  tho  anieathotio 
mant  Iw  reiippliod  nt  rarioiin  ^ini^Mof  tho  operation.  To  iho  nuat 
■artreon  tbo  alkaloid  appears  to  be  'nvoluablc,  n-hile  the  gynnM^lopat 
finds  it  leoo  serviceable,  but  even  he  is,  by  its  oareAil  use,  able  to  pei^ 
fomi  maoy  operations  without  pnin.  In  paioflil  ulcers,  figures  of  th4 
anvs,  etc.,  its  application  will  affiird  temporary  relief.  It  is  afSrmed  by 
various  ob.<ierveni  thatexcewtive  pain  \*  apt  to  bo  felt  when  the  antcitt  hetio 
effect  is  gom^  off,  and  that  tliiH,  in  many  ca«os,  overbalances  the  first 
relief.  It  is  probable  that  this  pnin  is  the  resalt  of  the  cong^'slion,  nt 
I>r.  Carl  Seller  telU  me  thnt  after  naval  cnuterixations  this  after-pain 
can  be  at  onco  nrrostod  by  incising  tho  part  Bltj;htly  so  as  to  cause  a 
looal  bleeding;. 

Dr.  F.  H.  BoAWorth  clatmB  thnt  cocaine  U  not  only  oxIraordinaHly 
•ficaciom  an  a  henuaiatic  in  various  surgical  caaea,  bat  that  topically 
applied  It  will  so  constringe  the  blood-vcsaoU  of  an  acutely  infl&mod 
mucous  membrane  u»  to  arrest  tho  disoane.  In  hronchUis  he  npplicfl  it 
bymeansof  atomiEatton.uiiinKa  cwo-por.cent.ftahitinn,and  oIho  putting 
the  solution  freely  on  tho  nofte  and  throat.  Dr.  Boavrorth  nOii-nm  that 
tiio  effects  of  cocaine  upon  mocous  motnbraneH  la.it  for  many  hours,— 
»  statement  hard  to  reconcile  with  the  general  testimony  as  to  tb« 
brevity  of  the  primary  bleaching.  My  own  experience  is  that  whcn- 
Qvor  a  local  inllammatian  is  so  situated  that  eocuine  can  be  properly 
applied  to  it,  immediate  relief  from  pain  will  bo  afforded,  and  thnt  in 
pome  acute  mucous  inflammations  tho  effect  is  pormancnt.  Thus,  it  ifl 
oflen  poseihle  to  arrest  nn  acute  coryza  at  onoo  by  an  application  of 
a  len-per-cent,  cocaine  solution  to  tho  nostrilsu  In  hay  fcvtr,  in  tho  p* 
ruliar  irritated  eoro  throat  of  adcanMd  phthisia,  in  chronic  laryngitis,  in 
tuftamed  kanorrht>id4,  even  in  open  ulcomted  eancfra  and  other  painfull 
affections,  cocaine  na  a  palliative  in  invaluable.  In  boits  and  earbuncUt 
It  mu«t  be  injected  directly  into  the  part  in  order  to  afford  relief. 

The  tcudency  to  conf^tion  which  follows  cocaine-anfl»thotiia  cannot 
at  pTMOtit  be  explained,  anlcM  it  bo  iltio  to  a  rolnitation  of  exhaiiHtion 
A>Qowlng  over-atimulation.    It  in  a.  matter  of  great  practical  importance 


in  •urfrory.  In  1885  QTherap.  Gat.,  Jan.  1885)  Dr.  P.  D.  Kcyser  vo- 
portod  n  numbor  of  cattofl  of  Be\'ore  inflnmiimtion  in  Iho  oyobalU  a(Ua 
operationn  in  nrliich  cocaine  had  boon  luod,  and  I  beliavQ  ocuUata  haTo 
aov  reached  the  conolusiou  that  fumino  distinctly  lessons  the  resistive 
power  of  the  conjunction  and  comoA,  and  that  nltor  its  omplojnnciit 
active  and  irritJitin^  anl.i.'acptiD  QutdH,  liko  Kolutiona  of  the  bichloride  of 
mercurv,  art)  uot  nlunyM  n-»ll  burii9.  (For  an  elaborate  discussion  of 
tho  subject,  see  paper  by  AdiLm  Frost,  Amer.  Journ.  Med.  Sci.,  April, 
1887.) 

Drs.  R.  J.  Hall  and  HoUtod  {?r.  Y.  Wed.  Jbwm,,  Doc.  6,  1884)  h«T« 
made  the  very  important  obserralion  that  injecting  a  eoliition  into  a 
norvo-trunk  paralyzes  seiisatioD  over  tlio  whole  distribution  of  the 
nerve  lor  abottt  twenty-fivo  minut«s.  In  eomo  coeos  adv&ntage  may  be 
taken  of  this.  They  usod  as  much  na  thirty-two  minims  of  a  fonr-per- 
cent.  Bolution  ;  but  tbi^i  produced  sovcro  constitutional  disturbance,  such 
aa  ^reat  |!^ctdiDesa>  severe  nnueca,  staggering,  cold  perspiration,  etc. 

For  loual  uiie  a  four^  to  ton-per^cent.  solution  may  be  employed,  and 
when  tho  part  is  nut  readily  perniuablo.  as  in  the  vagina,  it.  should  he 
thoroughly  reapplied  once  or  twice  at  intcr\'aln  nf  five  nunalts.  Mnny 
miaor  aurgicnl  0|)ttratioii9  can  bo  perfunued  without  pain  by  injoelin^ 
cocaine  l]y]>udcnnieally  and  rcHtntinici^  ibo  circulation  by  prciwuro. 
Thus,  if  a  ti^ht  band  be  placed  a-romid  the  proximal  end  of  the  flngvr, 
and  cocaine  injected,  a  felua  luHy  be  opt^ned  freely  without  stilTering. 
In  a  aimilar  way  a  tumor  may  bo  inciBod  from  a  lip,  or  a  har&-lip  opcr- 
Btien  poifoi-med,  if  preitsure  be  made  around  the  part  by  a  wire  clip. 
Even  in  the  trunk  a  superficial  tumor  may  otlen  be  removed  without 
Buffering  attor  a  concontric  Gorioe  of  minute  injections  of  A  solution  of 
cocaine  around  itj^  base. 

The  stimulant  ctToct  of  coca  npon  the  corobrum  naturally  led  1o 
the  hope  that  it  would  bo  tuuad  advantageoua  in  nounisthonui,  melan* 
cbi^lia,  and  hysteria,  and  as  a  general  tonic  and  Btimubnt  in  acute  and 
chronic  diHcnscs  with  exhaustion.  Clinical  oxporlvnco  has  not,  how- 
ever, entirely  confinnod  this  expectation.  I  have  tried  it  thoroughlj 
in  n  number  of  cuhos  of  melancholia  without  any  benefit  whatever, 
and  ihia  oxporionee  is,  I  believe,  in  accord  with  that  of  most  if  nol 
all  fllicniats.  (See  Journ.  Mental  Science,  July,  1887.)  Sometimes  it 
produces  in  the  bcirinuin^  of  ita  use  a  temporary  relief,  but  tliis  cIToct 
i«  not  pronounced,  and  almost  invariably  alier  a  fun-  doaos  anorexia  or 
other  disngruoable  Hyniptoma  demand  ihe  withdrawal  of  tho  remedy. 
In  neurasthenia  and  hyulfria  it  usually  dovg  more  hann  than  good :  some- 
timce,  however,  th<j  fluid  extract  uddvd  to  wine  or  other  alcoholic  drink 
Booms  to  exert  some  stimulant  and  fltomachic  influence.  In  tbo  form 
of  largo  dosi'it  of  the  fluid  extract,  coca  has  appeared  to  mo  to  ba  of  eox- 
Tioo  during  the  breaking  off  of  tho  opium  Juif>it,  exerting  some  stimu- 
lant influence  upon  the  nen,'0iia syBtom,  and  rostraining  ihe  tendency  to 
diarrhraa  and  loss  of  appotito.     Sumu  KuropoAn  cLiniviana  have  found 
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eocaino  of  scrrico  in  the  trcntmoQt  of  serous  diarrhecat.  It  is  undoiibt- 
«dlj  of  Talue  for  tbe  relief  of  exctisioe  vomiting,  ospocially  wlieu  duo  to 
gastric  irritatioD.  Dr.  Thomne  D.  Dudu  ( Therap.  Gaz.^  ISliid)  BtatM  that 
hjrpodemuo  injections  of  one  grain  control  tho  pain  of  nii^raino.  Dr. 
AscbeobniidL  (Vtutech.  Med.  Wachenach.,  Jx.  CO,  1SS3)  aaHOrtod  tliat,  in 
<loMs  of  0.19  grain,  cocaioo  waa  a  valuable  stimulant  during  forced 
nuimhM;  but  in  aserios  of  caroflil  trinlA  with  it  by  the  tncdicnl  rowing; 
crew  of  ilie  University,  it  appeared  to  bavu  no  value,  and  Ibe  ^Huural 
exporienco  seems  to  conform  with  this  result. 

'Xb«  beat  preparation  of  coca  for  inltirnal  use  is  tbu  Quid  oxlmct,  Iho 
doM  of  which  is  one-half  to  two  fluid mchutis.  The  duse  uf  cocaine  is 
ODe-fourth  to  one  grain. 

ToxiCDLOor. — ^The  nanibor  of  cases  of  poisoning  by  eocaino  ts  very 
great,  and  although  large  dotea  baro  been  rijcovorud  &oui,  oxeeeeively 
violt-nt  Hympl^imit  have  followed  ihu  maq  of  ^mailer  amounle.  It  \%  r^ 
markublt',  ubo,  that  in  many  of  theiw  caneH  tbe  drug  has  been  employed 
Ibr  a  local  effect.  The  fatal  cnacd,  to  the  dutailfl  of  which  I  have  had 
»iK^i^  are  those  reported  by  Professor  Kolomuiu,  twenty-four  grains 
Into  the  rectum  for  local  anicitthesia ;  Dr.  K.  M.  Thoma»,  four-per-cent. 
eolation  uaed  locally  fur  toothache,  in  uaknown  quantity ;  Br.  Knube, 
four-per-cont.  nolution,  twelve  drops  given  bypodermieally  to  a  girl  of 
eleven  years,  death  in  forty  seconds  (for  details,  see  Cocaine,  Dr.  J.  B, 
Maltison,  Med.  Reg^  vol.  i.,  1887);  Dr.  J.  H.  C.  Simes,  one  drachm  of 
iwenty.per-cent.  solution  injected  into  the  urethra,  followed  iinme- 
diatoly  by  violent  convuluioujs  ending  in  death  in  twenty  minutee, 
atttopey  proved  that  urethra  was  not  ruptured  (M<d.  A'diM,  1638).  A. 
Altai  case  is  Mud  to  have  boon  reported  in  Odonlologie,  1890,  vol.  x. 

On  the  other  hand,  large  amoiintH  of  the  drug  have  been  recovered 
IVom.  Von  Ploee  (iluseinunn,  Die  Pjtanzenetoffe.,  2d  cd.)  reports 
tweaty-two  grains  taken  by  an  apothecary,  by  tbe  stomach,  with  spon- 
taneous recovery,  although  the  urine  was  suppretiftcd  for  twenty-four 
boure.  In  another  cawj  ton  grains  taken  hypodurinicully  in  the  couree 
of  five  boura  produced  complete  uneoneciounnesn,  exCL-snivo  failure  of 
circulation,  bIow  respiration,  recovery  under  treatment  (J.  S.  Spoor, 
Med. Ree.,  1885)  ;  Dr.  K.  Caud well  ( Brit.  Med.  Jovm.,  vol.  i.,  1885)  reiwrta 
reoovery  aflor  the  byp-idorniic  injection  of  five  graina,  which  produced 
convolaioas  with  asphyxia.  A  case  re)iorted  by  Dr.  W.  Fiuluy  {Aua- 
traUuian  Med.  Gaz.,  vol.  vii.,  1SS7)  is  interesting,  because  six  grains 
given  bypodermically  to  a  pregnant  woman  lowered  the  puise  to  38, 
and  the  brL-alhiiijs;  to  5.  but  did  not  cau»u  a  miscarriage. 

Someof  the  most  remarUuble  cases  of  poisoning  by  small  (luautitius 
ar«  thoM  reported  by  Dr.  T.  II.  Barohard,  ton  drops  of  a  four-per-oent. 
Ktlation  Injected  bypodermically,  unconBeiousne«is  and  apparent  death  in 
four  minutes;  Myerbaoaen,  eight  drop^of  a  two-jier-cciit.  solution  upon 
tbe  ooojunctiva  produced  in  a  girl  of  twelve  3'eans  violent  symptoms; 
Dr.  Kennicotl,  a  oaau  of  violent  sympt^ima  produced  by  cocaine  in  hay- 
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f«vcr;  Dr.  G«Org«  T.  Stovciitt,  ono  in  which  four  minims  of  a  throO-An^ 
a-half-per-oeut.  aoluliou,  gi%*en  ta  a  strong  mun,  ppodutjed  violent  con- 
vulsions, followed  by  loania;  Br.  GrosfiolK,  three  drops  of  a  four-per' 
coot,  (wlution  \u  tho  cyo ;  Dr.  A.  Frost,  ono  drop  of  a  ono  por-conU 
»olutioa  io  tbe'cy«  produced  ia  a  cbiid  of  fourteen  marked  poisomog 
(see  MM.  Register,  1887 ;  Therap.  Gaz.,  188  ) ;  R«m*don  Wood  (AuOrat- 
Oiian  Med.  Gaz.,  Aug.  18S6)  rcpnrtB  violent  poisoning  with  four 
miriimB  of  a  twenty-per-cent.  golulioo.  A  numbor  of  cases  luv  on 
r«cord  in  whicb  very  ecvcro  symptoais  bavo  boon  producwl  by  one 
^rain  givan  bypodcrmirally  (aea  Mattinon,  lac.  cit. ;  also  AddinseU, 
London  Lanctt.  Tol.  I.,  1888 ;  also  Filts,  London  XMncet,  vol.  ii..  1867)  ; 
and  it  is  plain  that  although  thin  done  has  hoen  uaod  to  a  considcniblc 
extent,  its  employment  is  unjustifiablo.  Tho  occastoDal  effects  of  the 
locnl  Application  of  cooainc  ara  very  roinarkable.  Id  addition  to  cases 
mentioned  may  b«  cited — marked  nyncope  produced  by  application  to 
the  naMil  mucous  munibi-ane  of  a  four-jicrtunt.  t«olutiuii  by  Dr.  Ziem 
(Srif.  Med.  Journ.,  Nor.  21,  1885);  ton  hours'  poisoning  produced  by 
application  to  tho  larynx  (Iloymnnn,  Deutsck.  Med.  Wochensch.,  Ko.46, 
1886;  see  also,  for  similar  ca»ca,7VVu>  York  Med.  Bee.,  vol.  il.,  1B86;  and 
Xa  Prat'guf.  Med.,  Jan.,  189 1).  On  the  other  hand,  cocaine  has  boon  veiy 
largely  iLocd  oa  a  local  application  without  the  production  of  ttymptom* ; 
nevcrtheleM,  the  emplayment  of  any  large  quantity  locally  is  not  aafii : 
especially  have  c-anes  been  reported  of  violent  poinoning;  by  injectioc 
into  Ibe  urethra,  bo  that  euch  application  is,  I  bcliove.  at  prceent  prfto- 
ttsed  by  fen-  if  any  Burgeons.  Probably  it  ie  not  safo  to  apply  more  than 
throe-tiuarteraof  a  grain  of  cocAine  at  a  time  to  any  mucous  membrsno. 


FAiULT  T.-EXCITO-MOTORS. 


Iti  Una  olftM  aro  Included  8U0b  driu^  as  increase  the  reflex  octhlty 
of  tbo  flpiaol  centres  and  thereby  giro  rise  to  diaturbanco  of  motility. 
The  only  reprcwn  la  lives  of  the  cl*w  usod  by  the  prnctitiorior  of  mcdi- 
cioe  ara  iboae  drugs  which  coulain  ntryvlmiDti  as  tlieir  active  principle. 

NUX  VOMICA-NT7X  VOMICA.    U.S. 

Tho  Mods  of  StiychnoB  Xux-vomioi,  a  middlc-siied  tree  growing  In 
the  Bast  Iodto«,  wbcnee  the  drug  uotcr«  comiacrce.  They  are  circular, 
nearly  flat  disks,  a  Uttle  )uu<ia  than  an  inch  in  diameter,  cohered  with 
very  aborts  ftatiu-likc,  grayieb  hairs;  inlcmAlly  llioy  itre  tough  sod 
homy,  and  uro  pomotHcd  of  an  intensely  bitt«r  taste.  They  contain 
two  alkiiloids,^tr3'cbuiDo  and  brucino, — existing  in  conibiniition  with 
an  acid,  the  igaivric  of  Pclletior  and  Cavcntou,  which,  accordio;;  to 
Ilu^omnnn,  is  probably  identical  with  mnlic  acid.  Bruetni'^  which, 
unlike  Blr^'chiiinc,  b  not  officinal,  is  readily  recognized  by  the  following 
test.  When  concentrated  nitric  acid  is  added  to  it,  a  beautiful  scarlet 
or  blood-red  color  is  developed,  which  becomes  yellowish -red,  and,  by 
warming,  yellow ;  if  to  this  yellow  solution,  somewhat  diluted,  some 
clilorido  of  tin  or  sniphtiret  of  ammonium  bo  added,  it  will  become  a 
beautiful  rcddish-riolot.  rhysiologically  and  therapeutically  this  alica* 
loid  is  similar  to,  but  weaker  than,  strychnine. 

Tho  dose  of  the  extract  (Extracium  JVWia  Vomica,  V.S.)  is  fVx>m  one- 
fbanh  toooehalf  of  a  grain,  given  in  pill;  ot  th^i  tinclnrt  (T^iuiura  ITucia 
VomictB — 1  to  5,  U.S.),  usuully  fifVocn  to  twenty-five  drop*,  hut,  as  five 
miQima  represent  the  two-hundredth  of  a  grain  of  strychnine,  it  may 
be  admintstorod  in  mnch  larger  amounts;  of  tho  t^aract  {Abstraetum 
JViicu  Vomkar,  U.S.),  one  to  two  grains  ;  of  the/ttW  extract  (JS!jrfrartuw 
Ifueis  Vomica  FluiJum,  U.S.),  two  to  three  minims. 

STBYOHNINA.    U.8. 

As  kept  in  tho  shops,  strychnine  Is  a  prnyiiih-white  powder,  but  by 
slow  crystallization  fVom  its  alcoholic  solution  it  may  bo  obtaiood  in 
octabodral  or  qaodnlatcral  prittms.  It  is  soluble  in  about  seven  thou- 
sand parta  of  cold  water;  in  two  thousand  parts  of  boiling  water; 
very  sparingly  soluble  in  absolute  aJcwhoI,  ether,  and  bonxin;  (K'cly 
soluble  in  boiling  officinal  alcohol,  wluch  deposits  it  on  cooling.     It  is 
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1^0  bitter  that  it  will  impart  a  very  ioteniw  tuto  to  twenty  thousiiiid 
liiuos  its  wojght  of  water. 

Strjcbniue  yields  a  vei->'  pronouticod  violet  oolor  with  mattj  ozi- 
dtziti^  ngonts.  Tho  ono  most  ordinarily  employed  ie  a  mizturo  of  con- 
ceiiLrateil  sulphuric  acid  and  bkhromatfl  of  poiaosium  {OUo't  tetty 
AccoHiDg  to  Dr.  Guy,  tite  test  is  ino«t  delicate  if  the  alkaloid  be 
dtasoIvuU  ia  a  little  concentratvd  eulptturtc  acid  on  a  plato,  And  tli« 
liicbromate  added  to  it,  when  a  bluiuh  and  thon  violet-purplish  color  is 
dovdopod,  paaeing  Gnally  into  a  dJrly  green.  Davy's  text  coosUta  Id 
lUo  subHtitution  of  a  cryntal  of  red  pruHsiato  of  potassium  for  the 
UicUroruato.  Mixrchand  usee  the  pcro:cid«  of  lead;  in  thia  case  tbu 
siilphurio  acid  slioulJ  ooalatii  ouo  pur  ceut,  of  iiiltio  add.  Dra.  Vrij 
and  Van  dcr  Burg  eay  that  these  tests  are  about  erjually  senailive,  and 
arc  ct)publ«  of  revealing  the  oue-aixty-tbousaodth  of  a  grain  of  tto 
alkaloid.  Either  tho  chlorate  or  tho  pemianifamite  of  polossium  may 
be  used  instead  of  tho  biohi-oniato;  indood,  Dr.  Guy  t;lairii»  thnt  tbo 
permangatmto  in  prcfonible  to  tho  latter.  If  tho  strycbntne  be  in 
qtmntily,  it  may  be  dissolved  in  very  dilute  Hulphiirio  acid,  and  solu- 
tion of  hiohromato  of  potnusium  bo  added,  when  golden-red  nocdlo-liko 
cr\'8tnU  of  the  chromsto  of  Btrychnlne  will  separate.  These  difisolve, 
with  the  production  of  a  bcnutiAit  blue  color,  in  concentrated  sulphario 
acid.  F.  L.  Sonnonsohcin  (  ViertdjakrcsscKri/t  fur  Prakt.  Pharmacies 
1871)  says  that  if  Btryohnine  bo  dimolvod  in  a  strong  solution  of  tho 
Kulplialo  of  sesf^uioxido  of  curium  a  beauLiibl  color  i»  toducod,  which 
generally  pns8c»  into  a  cherry-rod,  and  so  persists  for  nereral  day*. 
Dr.  Filchol's  tost  {Lancet,  April,  1372)  conaiata  in  Iho  addition  of  eoJa- 
tion  of  chloride  of  gold,  and  the  testing  of  tho  preeipilato  by  Otto'i 
method.  The  physiological  test  for  strychnine  is  a  very  sensitive  ono. 
In  it  a  fragment  of  tho  auapucted  extract,  diasolved  in  a  little  acidulated 
water,  is  thrown  into  tho  cellular  tissue  of  a  small  frog,  which  aboutd 
nnerwardft  bo  allowed  to  awim  about  ttecly,  so  that  its  ancotistrAlnod 
movements  can  bo  watched. 

Phtsioloqicai.  Action. — Strjxhnino  acts  in  tho  same  way  upon 
almost  all  nnimala.  According  to  Loubo  (lieichert's  Archiv  fiir  Anat^ 
18GT,  p.  4)30),  however,  it  takcii  ten  timcn  as  much  to  kill  chickens  as  it 
does  to  kill  other  birds,  weight  for  wuight;  and  among  mammala  the 
guinea-pig  ia  very  insensitive  to  it.  It  has  also  recently  been  aseertod 
that  on  eome  mookoye  it  bn«  very  little  tnfluenco  {Boston  Med.  and 
Stir^.  Joiirn.,  1872).     Its  local  action  la  that  of  a  Blight  irritant  * 

'\Tlicn  taken  In  quantities  just  sufficient  to  produce  sensible  pliynio* 

*  For  ■■!  aU^erftU  mftinDlr  on  tbe  effect  of  nge  on  Iheactioii  of  atrjflhDlDe,  arm  Areit./,  0m, 
Pkftlol,,  ISU,  silr.  S30.  Il  Ii  alllriiiod  thM  rory  ^ung  knlmoJi  require  T«rj  largs  doMt 
Ic  kill,  Tbb  I*  ounDrmed  bj  Babrend  Lnu  (Elmabora.  /Many,  ttiit^  IMt),  ud  U  In  inwwiT 
nub  Ibaobinrvnlloni  iiiul«  In  tliB  riiit-ii>Cl*nC  ilciinrlm«ni  or  tba  lIoBjiiUt  uf  tha  UniTtr*!!^ 
»r  Pan  [!(}'!  ran  In  bip  Dr.  J.  U.  Muutr,  wbi;<  Gndi  timt  aga  vaij  pattij  lusrcotM  t>«  iviMiiti- 
bllU/  to  BUI  Tomlok. 
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peal  effci-t«,  BlrycbDino  in  mnn  induces  a  feeling  of  restloMDees,  per- 
liapa  accompanied  by  trembliogs  in  tbo  limbs  and  Bom«  etiffD«66  in  the 
nock  and  JawA.  When  n  somowbat  larger  amount  bos  boon  ^voo,  tbcro 
may  he  general  muscular  twitcbingH  and  olarting*,  with  stifibeas  and 
Btricturo  of  ibe  throat  and  chcal ;  lunuiL-utioDa  or  other  abnormal  Ma* 
Mtiona  under  tli«  akin  may  or  may  not  be  preeent.  AAer  pouoDous 
dowM  tbo  aytnptomn  come  on  uiinally  in  ftom  flflnon  to  twenty  minutoff, 
nraly  after  Iha  bour,  wiib  gr»at  euddenneu;  sometimes  tbe  cunvtiU 
mons  are  preoedod  by  partinl  epaams  of  the  musclea  of  the  oxtremitiet, 
l>Dt  mora  oflon  the  palivat  is  suddenly  tlirovm  down  by  a  general  te- 
tanio  Bpiuim.  In  thU  the  body  is  l>ont  backwards  and  rests  upon  the 
heels  and  tbe  head,  in  a  condition  of  profound  opisthotonofl ;  the  legs 
are  rigidly  extended  and  the  feet  everted ;  t  he  armn  bent  and  the  hands 
clinched ;  the  e^-ea  etarinR,  wide  open  )  the  coraera  of  the  mouth  ol\ca 
drafra  up  ao  aa  to  prodnc-e  (he  rims  sardonictu.  The  aonacs  are  often 
aharpenod,  hot  ringing  in  the  ears  and  dimness  of  rision  may  be  In- 
duced if  the  fits  are  Bcvoro.  The  face  ia  at  first  pale,  but,  if  the  fit 
be  Buflivionlly  aerere  and  protracted,  it  hecomca  livid  iVom  the  inter- 
ference with  respiration.  Consoiousncea  ia  not  aflcctod,  unless  when 
asphyxia  bocoDMB  so  pronoonccd  as  to  throaton  death;  in  such  cases 
aomrtimct  a  period  of  imwnsibility  precedes  dissolution,  but  genemlly 
the  intellect  is  clear  to  tbe  moment  of  death.  The  muscles  of  the  jaw 
are  oauolly  the  last  in  the  body  to  be  affected,  bat  trismus  finally  comes 
OB  in  aevere  caae«.  I  have  Been  death  occur  in  this  firat  convulmon  in 
anitnnla;  butTardieu  slaios  that  ho  knows  of  no  such  instance  in  roan 
(compare  oaae  of  Dr.  Domme,  Sifd,  Sec.  Year-Book,  1865-66,  p.  441). 
After  a  time  the  paroxysm  is  at  an  end,  the  Jaw  drops*  the  muscles 
relax,  and  a  period  of  calm  comes  on,  to  be  succeeded  by  a  aooond  eon- 
Tulsion  like  the  first.  These  convulsions  aro  excited  by  the  sligbtCBt 
touch,  by  a  drau^t  or  brcAth  of  air,  even  by  a  loud  sound  ;  but  a  firm 
grasp  or  hard  rubbing  of  the  muscles  is  fVeqnoDtly  grotcflil.  A  iltght 
ri^dity  Is  aometimes  maoifeat  between  the  paroxj'smB,  but  no  marked 
Btiffbeaa.  The  spaama  are  generally,  but  not  always,  very  pninfhi. 
rboro  aro  oHen  erections  of  Iho  penis,  and  the  lU-ccs  and  urine  may  bo 
poaaed  inToluntarily.  If  the  case  terminate*  favorably,  the  convulsions 
gradaally  lesson  in  intonsily,  and  fade  away,  leaving  the  patient  ex- 
luiiiatsd,  with  a  sore,  tired  feeling  in  the  muscles.  After  death,  post- 
Biortom  rigidity  is  dovuluped  very  quickly.  Autopsice  have  revealed 
nothing  bat  the  usual  congestive  leeiona  of  death  fkroni  nsphyxia,  and, 
at  limvA,  indications  of  spiral  hyperromia. 

In  regard  to  tho  method  in  which  strychnine  prodncoa  the  above 
tymptoms,  it  la  obnoos  that  tbe  alkaloid  is  primarily  abaorhed;  and 
expotnmental  proof  seems  so  superfluous  (bat  I  will  only  mention  the 
&ct  that  tfasing  has  found  tbe  strj'chnine  in  itio  blood. 

It  Is  very  plain  that  convulsions  can  be  produced  by  a  drug  in  only 
Are  woya:  firet,  they  nay  be  epilepliform, — U.,  cerebral ;  aocond,  they 
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nmy  conc«ivftXv  ^^  <lu<2  to  ^  at  i  inula  (ion  uf  (bv  p«riphcni1  ends  of  tfa«~ 
TUrtlor  nerves;  third,  Ilioy  may  Coiifuivjibly  !>«  cau-ied  by  irritation  of  the 
peripheral  enda  of  the  sensory  nerves;  fourth,  they  niay  bo  muscolar, 
— i'.^.,  duo  to  n  diroct  ustton  un  thu  miisclcx  ;  S(th,  tbcy  may  bo  spinal. 

That  the  coovulsione  of  strychnine- poisoning  are  not  cerebral  *  is 
proved  by  iKr  fact  which  baa  Worn  fitiqucnUy  noted,  nnd  which  I  hnvo 
confimicd,  thnt  they  nre  not  affected  by  action  of  the  cord,  or.  at  least, 
are  only  so  far  nfToctcd  as  to  bo  more  eorcre  in  Lho&e  portions  of  tbo 
body  rcmorcd  from  tbc  cerebral  influenco-  Tliat  th«y  arc  not  due  to 
irritation  of  tbo  poriphomi  motor  ncrvM  and  are  nut  muscular  ia  proved 
by  the  experiment  of  Valentin  (^Patlutlogie  der  JHerven,  p.  337,  Lelpalc, 
1864),  Trho  found  that  tbc  injuctiun  of  a  »ulution  of  etrycbDine  through 
the  blood-veesela  of  Ibo  amputated  leg  of  a  frog  had  no  infioenco  BpOD 
tbo  muBcIoA.  A  very  bcnuliM  experiuiout  of  Bi'owD-S«<qiuiTd  (Cojn^et- 
Jirndus,  l&4d)  confirms  tbiD,  and  ateo  domonotratcH  thnt  the  conTuUions 
do  not  ari^e  IVoni  It^'pcr-excttabilily  of  tbo  pui-i]>bernl  aiferent  ucr%*c>. 
The  observer  last  tncntionod  found  that  when  the  spinal  cord  was  cut 
jnat  below  the  origin  of  tbo  nervca  siipplyinjj  tbo  foro  legs  of  a  frog, 
and  all  the  blood-vo»ol»  going  to  tbo  lower  section  of  the  cwrd  were 
also  ^cvcrud  eo  as  to  isolate  the  latter,  on  tlie  exhibition  of  stiycbiuM 
convulsions  occtirred  in  tbo  anterior  part  of  the  body,  ■while  ia  tho  pos- 
terior segment  cjuiet  and  a  normal  reflex  activity  wero  maintained, 
althutigh  the  Mood  was  carrying  the  poi»on  to  every  part  of  it  except 
the  spinal  cord.  Tho  philonophy  of  Ibis  la  evident  The  anterior  seo- 
tion  of  the  cord,  receiving  the  poison,  gave  rise  lo  convolsiona ;  the  pos- 
terior section,  receiving  no  poison,  maintained  tin  uiiual  status. 

This  experiment  of  Brown^*><iunni  has  been  repeated  a  great  num- 
ber of  times  by  MM.  Martin-Mugrun  und  Iluisson  (Jaunt,  de  Ui  Phj/siol., 
I860,  t.  iii.  p.  130)  with  eimilnr  results,  excepting  that  in  some  very 
raro  instanoos  8li<;bt  coni'ulsiotitt  were  induced  in  tlio  posterior  ponkm 
of  the  body.  These  oxccptionnl  pfaonomenn  appear  to  hnvo  been  duo 
simply  to  n  minute  portion  of  tlie  poinoD  reaching  the  spine  by  imbibi- 
lion,  since,  when  by  an  opcmtivo  procivilure  not  nceoasary  hero  to 
detail  (loe.  eit.,  p.  131)  tbo  posterior  section  of  tho  cord  was  completely 
iwlatod  and  acwm  of  tho  ]>ui»on  by  diffusion  rcndorud  impossible, 
spasms  never  occurred  in  the  posterior  part  of  tho  body. 

Stryebnio  convuUions  raufll  bo  spinal,  liocaaso  they  do  not  arise  in 
any  of  the  othor  poMnible  mothodft.  This  conclusion  is  nbuudnnlly  coa. 
firmed  hy  diroct  oxporimenl.  Thiia,  Van  I>oon  (PAjrwoT.  de  la  MotUe 
I'pinitrt)  and  Vulenttn  {loc.  cit.,  p.  329)  bavo  shown  that  when  tho  alka- 
loid is  placed  upon  the  spiiml  cord,  and  allovrod  slowly  to  ditfuBe  itself, 
the  usual  convulsions  oeeur,  lint  are  at  first  confined  to  those  muselM 
whoao  uorvoa  have  ihoir  origin  dC4U'  the  point  of  application,  and  after- 

•  ni*fii«»hl  tt  fl»MI  lo  k«ie  ilHMinlnikl  IhAl  ih<  piTcbo-Botor  toattot  tbeeartblBl 
••tUi  I*  ■■  lb*  nkbll  tmAsr«4  !•«  wbiIiWk  hy  tIrjahsiiM,  klUoucli  ba  hinnlf  If  SMertals 
•ibstbMtbU  li  dta  Usillre«lsrUtslM<llT*MMtlus.   tl!r>/Haaa  •■■(  iMtw•M•^I99l^  p.lIS.) 
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wardd  spread  (Vnm  mtiM-lc  to  miinclo  ah  tho  poison  croops  through  tbo 
cord.  l^r.  A.  J.  Spcncc  (Edinburgh  Med.  Journ.,  July,  18Gti)  haa  pcr- 
fbimed  Himilar  exp«riinuLt«,  wiih  similar  rosults.  Ho  flnt  biaectod  tho 
njtex  of  a  TrogH  bonrt  no  as  to  allow  all  tlm  liloacl  to  dmin  Troin  the 
body,  niid  Uivri,  cutting  through  tho  cranium,  bid  a  liLllu  iiiuco  uf  iiux 
Tomica  upon  tbo  brain  eo  that  tbo  poison  would  difftieo  down  tbroufi;h 
Uio  spinal  oord.  The  rosult  waa  tliut  finit  tho  muncLca  of  tho  tbront, 
ifaoR  ihoM  of  tbo  fore  \eg»,  and  so  on  in  regular  order,  woro  alTectixL* 
Spinal  Cord. — Claude  Bernard  (XcfOM  mr  lea  Substaitca  toxiqtta, 
Poria)  baa  d«iu«d  Chat  Btrycbaino  produces  excitation  of  tlio  spioal 
iDOtiw  oentrea,  because  when  all  the  postui-ior  narvo-rootH  are  out,  no 
ooQVutgions  occur,  whcroaa  if  a  single  afT^rent  root  be  allowed  to 
remain,  initntioD  of  Jta  peripheral  tilirilUe  \TiIl  cauau  general  tetanic 
iparmo.  Allowing  the  truth  of  his  oxporimontal  fact,  hia  deduction 
certainly  is  not  warnintnble.f'  Tho  non -occur runco  of  convulsions  may 
depend  upon  the  fa4:t  that  lVic  reflux  motor  gunjjiionic  cells  are  incnpn> 
ble  of  originating  an  impalsc,  and  in  atrychnine-poieoning  aro  eiiiiply 
in  such  a  condition  of  OTer-excitability  as  renders  them  exceedingly 
wsnsitiva  to  eligbt  irritations  and  causes  them  to  roiipond  most  onor- 
gotically  to  poripbcral  iuipulM«  so  foeblo  as  tiet  to  be  fell  in  health. 
That  the  motor  centres  are  acted  upnn  by  strychnine  ia  proved  not 
only  by  tho  experiments  that  have  been  already  detailed,  but  also  by 
the  following  ingenioua  one  of  Van  Deen  {Phyaiol.  de  la  Moetle  ipinOre). 
This  invoBtlgator  removed  the  viscera,  veaseU,  etc.,  fVom  a  frog,  so  as  to 
Icavo  nothing  below  tho  aocond  ccrvicaJ  vcrtvbra  but  the  bones,  nerves, 
and  Diujcloe;  then,  opening  the  epioal  oord  in  tb«  region  of  tho  third 
vortobra,  he  cut  entirely  through  tho  anterior  columns  of  the  oord, 
and  finally  divided  all  tho  tissuos,  so  that  tho  anterior  portion  of  the 
fh>g  waa  connected  with  tho  posterior  solely  by  tbo  posterior  columns 
of  tho  cord.  When  one  or  two  drops  of  a  solution  of  etrychnifto  were 
ptacod  in  tho  mouth  of  the  proparci  bntmchinn,  tetanus,  oondned  to 
the  anterior  ausmont  of  the  body,  wan  devcloiwd;  and  it  was  also 
foond  that  whilo  irritation  of  the  podterior  feet  caused  in  ibom  only 
ordinary  reflex  movenioiitd,  in  the  front  logs  tetanic  spasms  wore  simol- 
tancouiily  induced.  It  appears  to  mc  pravc<l  by  tho  evidence  adduced 
in  this  and  the  preceding  paragraphs  that  strychnine  in  a  powerful 


na  10  «pbla.  Tkiw,  h*  tKrt«d  Ukt  u  the  poisan  traT«]|«il  down  the  «ard  Ui*r«  mm  •  lln* 
«hM  trriUilaD  of  tbo  fore  fast  Maivd  onlj  i|im«i  in  thvm  i  laWr  In  th«  *ip«riiBMl.  trritBilMi 
at  lk«  tt<mt  fM  BBwod  ■pun  of  both  the  ttvat  and  hind  fact,  Kllhonfli  irtiutlM  of  th*  Uii*r 
dUaM  podoM  other  thu  naratl  n<*3  »OT«n««t*)  tklwitill  in  (h«p«Uoaln(  Mn*ltlU|* 
>hM  Irriutlon  of  Ibo  fruai  I«p  wm  |rair«rioM  t9  OMW*  (pMn  ia  lb«  hind  Itgii  ■llboofb  Ini- 
laUoa  of  tbo  lattor  mauiA  oa«  ouim  epuni  la  the  (brmar. 

t  Dr.  SpiUkB  ICkitafa  J«mm.  ifm.  amtt  .Vrrw.  Di*^  *1.  ZU)  kfllnn*  thai  ft  trag  wttb  all 
tk*  iMiBr?  nure'Ket*  «n<l  llio  kerra  of  fpceul  mom  AMAtA  Mill  dcrelapi  tct>noi  «b(K 
eb^akklM  1«  eJminirfand.      It  mmU  b*  (lr«ng«  \t  •»  aat*<l  ft  pbjvioioglal  u  Clkwi*  BerBud 

•knoU ■«&•*•  (n«  M)  orr«r  la  eMpatlmtBtaii-M. 


slimulant  to  tlio  celJs  of  tlio  Hpinnt  cord;  induding  io  tbts  term 
whole  epiiial  imet  up  to  thf  jiona  Varolii.  As  shown  by  Spiizkn,  uud 
conflrtned  in  my  Iftboratory,  enormous  doses  of  sm'chnine  injected  into 
a  rein  kill  almotut  tn)«lAntanuoiis1y  wiLbout  tbo  pcoductioo  of  a  epaam. 
Such  ilosfis  probftbly  kill  tfao  norvo-oontros,  just  as  largo  dosos  of  a  car- 
diac stimulnnt  overwhelm  and  paralyze  tlio  visciu. 

Motor  JVVrye*. — Thu  action  of  ittrychniae  upon  tha  motor  ncrres 
has  been  a  subject  of  conBidei-abie  controversy.  That  the  ooovubions 
occur  indopcndcntly  of  any  such  infliioncc,  if  it  oxista,  has  boon  already 
RJiotra.  After  death  from  Btrycbnino,  Uie  functions  of  the  motor 
DorvoB  are  always  found  to  be  more  or  liws  impairod,  ao  that  galvanixtt- 
tJon  of  the  norve-tnmk  produces  oithor  only  Tory  fooblo  controctlona 
in  tb«  tributary  muscles,  or  elao  dodo  nt  oil.*  Of  this  fact  thora  voold 
BOem  to  be  no  doubt ;  ft  has  boon  attoatod  on  the  evidence  of  pcracaal 
•xporimont  by  many  observers,  nmong  whom  are  Matl«ucici  (  TraiU  des 
-  PAeitaminfs  elccirrh-physiiUogiqves,  VariA,  lSi4),  Horeau  (^ComptfS'licndiia 
8oc  de  Biol.,  1855),  M.  Ambroeoli  {QaztHe Medkaic,  1S57,  p.  525),  Wit- 
tjoh  {BfTieht  d.  ForiichritU  d.  Anat.,  1857,  p.  4M),  KlAWVw  {Virehovfs 
Archivy  TM.  x.  p.  23!>,  1856),  and  Vtilpian  {Archiwt  de  PhfsiologU,  5ot. 
1870,  p.  125).  Now,  it  is  evident  that  this  absonco  of  response  may 
bo  duo  to  loss  of  functional  povrer  in  either  muscle  or  norvo.  Some- 
timM  the  muscle  may  bo  nt  fault;  buL,  as  Mnttcuccl  (he.  at.)  Jnuftts, 
and  as  hns  bwn  noted  by  many  ohfiervorn,  not  mroly — indeed,  most 
generally — in  the  fnjg  galvanlxation  of  the  nerve  fails  to  elicit  roRpontu), 
altliongh  the  muscle  preservca  ita  irritability.  U.  Cb.  Ricliot  {^Oomptet- 
Stndtu,  xci.  131)  dctorminoil  oxperimentally  that  it'  active  artificial 
PMpiratton  be  maintained,  enormous  dows  of  atr^''Rhnine  injoctod  into 
the  vein  of  a  mammal  |>aml>'ze  the  motor  ncrvos.  U.  Volpian  iTbid., 
xciv.  5I>(>)  hns  confirmed  these  results :  »o  that  it  may  be  considered 
proved  that  in  the  n^rm-  ns  well  ns  in  the  cold-bloodod  aitimal  etrj'ch- 
nine  doprwsses  directly  the  motor  nervea. 

It  having  boon  proved  that  the  f\iDCtiona1  power  of  the  motor  nerves 
tB  dwLroycd  in  strychnine-poisoning,  the  question  arises,  Is  this  do- 
itruciiOQ  a  direct  action  of  the  poison,  or  to  it  simply  the  exhaustion 


*  Pr.  W.  H.  Klftf}!  mSmi  (hu  b«  feu  tband  In  thirTf-jarM  »xf-fHn««U  Ih«  motor  aarr* 
aniBF«lr«d  In  lb»  fv«c  utter  d**.A  Trim  KT7«t>ainc  (/•■«■.  MmL  uJ  .V<rT.  /J».,  OoU  1  STB), 
It  li  laewiMinUfr  that  all  prarlMn  nfararm  Bh«vM  k«  BtMUkta  in  tkelr  ofaMvnlioiM.  Il  bM 
twni  w|xMta4  IkU  lb*  tfM*  «pad  lb*  motot  ner>M  aimJtj  atiribKUd  ta  Mry«btiiat  kara 
bMndti«MbiWlS*wataMlMttBtH;  udDr.IUbart  p.  JliA\T.nmU.  Mi4.  Tima.i%.XIt} 
hi*  fcan<I  s(rT««  IntMahi**  hi  anlaal*  hilled  with  bra«im«^ — •  fwnlt  ta  U«eH  with  tha 
Uf«riwtnt*  »••*•  "If**  ■»"•  «*«il(!iil«  b»  PraTBHor  M»««iw,  ol  Qwivni,  Dr.  L*ii<etilNHh 
bu  tkm.  Iwwtnr,  lb>l  chtaikKll;  pnn  itrydiiiiDt  impair*  tbe  fbaatiaa  of  tb«  mMw  aomih 
u<l  Ibat  U.  ■»«  ttiff.  or  aailM  mm*  lift-anB<lii«a4.  brvciCM  baa  aaafllaat  qua  Um  iiarwa. 
It  MM).!  tMm  Ibat  twib  of  th«M  alk*hs|«i  Inpftlr  lb*  Bwlwa  oT  A*  Bator  aarraa,  b«l  Uut 
tiit.lw  rvrtkln  omvlllUot  iW  hhvm  ba««  ttttt  r«at3*lBc  pmMN  tttaft  naa^  H  la  prober 
illflWmil  ftalaa  «(  baUth  nttba*  tba«  4)*«rMit  f^^m  af  trft,  a*  ba8a«al  bj  tMtwbaob. 
thai  ••«•«  A*  AiranitT  vt  raaalU.  Tlif  fKiwIbSilj  ■/  a  i£r«j  {alraaie  iwrwt  Mag  dlraetlf 
maanluai  kf  m  nw*  la  a  maicia  maM  kla*  mn  ba  htfAUn. 
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r-nw,  due  to  Iho  Inleose  ftctivity  of  the  nerve  during  the  rtago  of 
-ipMtlB? 

It  eaonot  be  {gainsaid  that  the  power  of  t]io  norve  to  ksaonod  by 
tb«  strain  lijion  it  during  tlio  couvulsioriK ;  nnd  Kollikur  coaotudea  (  Vir- 
eAoui'i  Archiv.  Od.  x.,  1856)  that  this  in  the  »ulo  i-auao  of  the  nervo- 
paiulyata,  becauw  wliuo  ba  cut  tiio  sciulio  nerve  of  a  frog  and  exhibited 
strychnine  the  divided  nerve  weuld  rvejtond  to  galvanic  stimuli  after  all 
functional  p»n-«r  lind  boon  lent  in  tlie  nerve  whose  connection  wilh  tlio 
couinjs  WB«  intact.  Granting  tbo  experimental  fact,  it  would  only  prove 
that  contAot  of  the  poison  wan  not  the  boIo  causa  of  the  motor-nvrve 
partlytis,  a«  ic  Is  plain  thiit  ftUhough  both  nervca  sutTcrod  thix  conlaot, 
yet  the  uninjured  one  suffered  it  plus  exhaustion  frum  excessivo  use. 
Tbo  conclusion  is,  moraovur,  oppOHod  by  tbo  tact  alt«fltod  by  VulpJaa 
{ArehitKt  de  Phyaiohgig,  ld70,  t.  iii.  p.  120)  and  other  obm^rvem,  ibnt  ftn 
enormous  doM  of  strycbnine  kills  the  fVy>g  without  tlio  induction  of 
Bpaams  by  genorul  paralyais,  wilh  total  lo««  of  power  in  the  nerve. 
trunka.  Evidently  in  such  caAC  the  action  of  the  poison  on  Ike  norvce 
lUDst  bo  direct, 

M  \l.  Mariin-Mogrou  and  BuiaBon  (Joum.  de  la  Pkt^siol.,  18ti0,  t.  iii. 
p.  342),  and  also  Vulpian  {loc.  cit.,  p.  126).  have  proven  that  if  the  sciatio 
nervo  of  a  frog  be  cut  and  a  nufBcionliy  lar;,'e  doito  of  the  atn,-cb»ino 
administered,  the  diviJed  soialic  loses  iu  irritability,  although,  mdeas  the 
doite  haa  been  vofy  largo,  not  »o  soon  ns  docs  its  fellow.  Martin-Mngron 
and  Boiasor.  nUo  tied  all  the  ti)uuc9  of  a  frog's  log  except  the  nervo,  and 
then,  on  exhibiting  Btr>xhniiie,  found  thai  couvulaiona  ceased  id  the 
poiMocd  much  sooner  than  in  the  noii-poi»onod  leg,  and  thnint  n  certain 
tima  trrilntinns  of  the  poisoned  foot  would  induce  tetanic  spaams  only 
In  the  aon'poisoned  member. — proof  tbat  the  afferent  nerve-fibrea  of  the 
poiwDcd  leg  were  not  affected,  and  that  the  motor  norrca  were  jtarnlyxvd 
wbvoTer  tbo  poitwn  had  accew  to  them,  and  that  to  this,  not  to  spinal 
exbaustion.  was  due  thegenuml  ]>armlytiu.  Vulpian  has  coufirmed  thoAS 
experiments,  which  appear  to  prove  tbatalryohnino  in  very  largo  doaeo 
paralyses  the  efferent  but  not  the  afforcut  nen'ce,  and  that  tbo  collapse 
of  itryebmne-poisoning  in  the  frog  is  largely  duo  to  the  affection  of  the 
motor  trunks,  and  not  to  exhaustion  of  the  Rpinal  cord.  E.  Poiilasoii 
(Arch.  Expcr.  Path.  u.  Pharm.,  Bd.  xxvl)  hua  alito  corroborated  this, 
and  has  further  shown  bow  contrary  reiiulls  may  be  explained  by 
the  fact  tbat  the  Dorveo  in  tbo  Eann  csoulonta  remarkably  rosiat  tho 
direct  doproHing  action  of  stiychnine.  Tbat  which  Fraser  has  dia* 
covered  for  atropine,  Vulpian  (loc.  cit.,  p.  128)  has  found  for  strychnine  : 
namely,  that  in  the  frog  after  a  time, — from  some  hours  to  two  days, — if 
the  doH  baa  been  of  the  right  size,  the  stryehniu  paralysis  pasBca  off,  the 
motor  nerveA  regaining  their  power,  and  the  convulsions  roappoarlog, 
to  continue  hours  or  days. 

The  evidence  sccmB  to  me  cemplctc,  and  it  most  be  oonnidcrcd  proven, 
that  rtryehnine  exerts  a  direct  paraly^in^  infiuenee  ttpen  the  motor  n^t^ 


SGO 


OEXESAL  KKMKDtKS. 


both  ID  cold-  rind  -n-orm-bloudcd  uTiimuIa     It  ia,  howoTor,  probable,  aa  u~ 
insisted  upon  by  PoulftDon.  tbat  tlie  spiual  cord  is  also  paralyzed,  bocniuo 
in  cfirtftin  frof's,  and  fllao  in  mnrnmnla,  Iho  piir«ly»i8  appears  to  be  com- 
pleto  at  a  time  when  the  motor  nerveii  are  BLill  ca])alile  of  nwpoiuliog^ 
to  stimuli. 

Circulation. — Strychnine  has  a  very  doeidod  infinenco  opon  the 
circulation.  Dra.  Eichtor  {Zeiischrift  f.  ration.  Med.,  1863,  iriii.),  May«r 
(3Ied.  Jahrb.  d.  k.  A.  Gt^elhrhaft  der  Aerzte  r«  WUn,  18i2,  p.  112),  St-hlo. 
singer  {Ibid.,  187+),  and  Klupp  {Journ.  McnL  Dis.,  Oct,  1878)  have  all 
found  that  n  decided  rise  of  arterial  prcBsuro  comce  on  hcforo  or  aboot 
Iho  tiino  of  the  first  convulsion.  Tho  rise  is  not  due  to  the  convulsion 
or  to  the  intciTuplitin  of  the  circulation,  a*  it  ocrcum  in  curarizod  ani- 
ma.U  in  whii'^h  ni-tilicinl  respiration  i»  maintained.*  Both  Riclitor  and 
Mayor  nffirra  tbat  tho  emnll  artorios  cnn  bo  »(wn  to  contract  under  tho 
infliionco  of  tho  Htrychninc,  and  uoncludc  that  the  rise  of  Lbo  preaiure 
\n  duo  to  vAso-motor  spiutm.  Miiycr  nlno  noted  thnt  uHqt  paralysis  of 
tho  dominant  va»o-raotur  centres  by  section  of  tho  cord,  strychnine 
produced  no  rise  of  tho  nrtorial  pressure,  ot  if  any  was  oausod  it  was 
very  tilight.  A  dift'oront  oxperimontal  rtwult  hu«,  huM'Cvor,  boon  reached 
by  St-hlcBlngor  {he.  cit).  Tliia  investigator  found  that  the  rise  aflcr 
tho  division  of  tho  cord  both  absolutely  nnd  relatively  exceeds  that  pro- 
duccd  in  tho  normal  animal.  It  is  worthy  of  nolo  that  In  three  of  tbo 
fifty  exporimeula  made  by  Solilcsiiigor  upon  rabbits  the  Htiychnine 
faitud  to  oU-vate  the  pressui^  aflor  noclion  upon  the  cord.  Schlcttinger 
explains  the  appnrontly  oppoBJte  results  rvached  by  himself  and  by 
Mayer  by  tho  fact  thnt  the  latter  inv^sligntor  ttfhployod  dagu,  and  ftir- 
tbor  slAtes  thnt  in  six  experiments  made  by  himself  on  dugs  be  four 
tiraeH  obtained  results  similnr  to  those  of  Mayer.  Jibpp  experimented 
upon  the  cat,  dividing;  not  only  the  spinal  cord,  but  also  all  the  cardiac 
norres  of  the  nock.  Under  these  circumstances  no  rise  of  pr«Mure 
followed  tho  injection  of  the  Rtrychnino.  1  have  no  doubt  tbat  the  ex- 
planation given  by  Klapp  of  the  peculiar  results  obtnincd  by  Bchlcsin* 
gor,  namely,  thnt  it  was  because  he  failed  to  muko  a  porfoct  section 
of  tho  cord,  is  oorroct.  Schtcsinc^cr  ati^o  found  that  in  the  Btrychntxed 
animal  stimulation  of  a  sonsitiro  nen,-o  produced  riso  of  pressure  by 
vaso-motor  fipasm  even  after  section  of  the  spinal  cord.  The  cxplnn»- 
liun  that  ho  offers  of  this  is  that  in  tho  Domml  animal  the  puriphonU 
impulse  cnn  only  roach  tho  i*a8o-motor  nerves  by  first  going  to  the 
dominant  controe  in  the  medulla,  but  that  strychnine  so  altera  (ho  ftino- 
lional  conditions  of  the  spinal  cord  as  to  allow  iho  peripheral  impnUes 


■  In  Ilia  •ipvrlmsnU  uf  3.  Dcnjra  (A^Mv /.  Krjur.  t*ini.  n^irm.,  Bd.  ix.  S.  SIB]  th« 
r|M  of  lh«  hliMMl .pFMiur*  wsidninil  l'>  btmuoh  nora  pronoanmJ  bA«t  m&ll  <1««m  «f  lUTok- 
niiit  In  eun>rl*aJ  inln*!*  limn  In  lliri  nuniikl  MiLnial.  In  tho  Dvr*tt)  •ainal  ttflvr  buiu 
lh«rB  wmt  m  »«rj  )>mn»unp«Ll  Rill  In  llii  artaiUI  |>rpuiirc.  Il  la  pn>b«blo,  llior«fl>r«v  thu 
dniliif  oaniulilun  Ih*  ruii.iiiuU<r  Mtitra  iban*  In  tlia  gvnaral  nnroua  ditehftrg*.  luid  thiU 
lb*  eltvalnUnn  pwUkW  III  Itia  MliviUloa  mdiI  •jhstwUuu  vbieb  fullov  a  tvUnIa  St. 
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■to  bring  n  response  by  acting  npon  the  local  vaao-motor  controa  in 
the  ooril, — that  13,  hy  causing  n  gcncrol  Toso-motor  upaam.  The  cor- 
rect int«rpr«talion  of  Uiis  alleged  discovery  of  Schleeingor  ia  jirohalily 
tlint  be  obtnined  n  rioc  of  prcnxtiro  boeaiiM  he  bad  fliilod  oniiri'ly  lo 
•ever  the  spinal  cord.  It  muHt,  however,  bo  acknnwiodged  iltat  aU 
thoogb  in  the  majority  of  Klapp's  esperiments  do  rise  of  proeeure 
O(«urT0d  in  the  strychnizod  animnl  after  soclion  of  th«  epinni  cord 
upon  galvanization  to  a  seuaitivo  nerve,  in  a  few  insLonccH  such  ri^o 
did  happen,  probably  b«can.se  a  few  fibres  of  the  spiaal  cord  irora  lofl 
UQcnt. 

It  baa  been  Rhown  by  the  espcrimonts  of  Klapp  that  Iho  primiiry 
ttimulftttoii  of  the  vaM-motor  centres  by  Blryohniiie  is  followed  by  fall 
of  arterial  presauro  and  raso-motor  paUy  ;  also  that  very  large  doses 
produce  &d  immediato  deprcsaion  of  tfao  vaso-motor  centres  and  f^l  of 
arterial  pronaure. 

Thoro  is  some  apparent  coutlict  of  t«itimony  in  regard  to  the  in> 
floeooa  of  atrychninc  upon  tbe  luhibitory  cardiac  nervous  systAm. 
Dr.  Carl  Ilcinvmaai),  who  han  investigated  at  some  length  (^Yirchow'ji 
ArcAiv,  5d.  xxxiii.  p.  394)  the  influonee  of  the  drug  upon  the  bcnrt  of 
the  fVog,  flnds  that  largo  doses  cause  diminished  fVoquency  of  tbe  car* 
dine  movementa,  with  diastolic  pausos.*  Acconling  to  his  exporttnenta, 
those  pheoomena  are  not  duo  to  Ktimulation  of  the  inhibitor^'  norvoa, 
since  thoy  occur  after  section  of  the  vagi  (p.  403),  nor  are  the  peripheml 
ragi  porolyzod,  sinco  galvaniiEation  of  one  of  those  nerves  causes  imme- 
diato diastolic  cardiac  arrest  (p.  406).  Mayer  (foe.  eit.)  baa  also  found  that 
the  poripberal  vai^iis  is  not  pnrntysed,  since  he  could  suapend  tbe  action 
of  the  heart  in  the  poi«oaod  animnl  by  galvanixation  of  the  par  vagum. 
Klapp  has  kIm  reached  resulla  confirmatory  of  those  of  Hotnomnnn. 
On  the  oihiT  hand.  Martin-Magron  and  Buiusoo  affinn  (loc.  cit.,  p.  352) 
that  in  all  of  very  many  experiments,  atter  a  greater  or  ieft3  length  of 
time,  the  pneumogastrics  lost  their  power  of  iranemitting  an  impulse. 
Tbe  reconciliation  of  tboss  results  is  very  difficult:  pdsuibly  Martin. 
Sfagron  and  niiisson  employed  a  strychnine  containing  ven,-  largely 
of  brucino ;  poaaibty  enormous  dosos  of  Btrycboino  do  affect  the  pertph* 
«rkl  Tkgi,  but  not  until  very  late  in  tbe  poisoning,  although,  n-bon  small 
dOMS  are  ontployed,  oven  death  may  occur  vritbout  very  decided  pamb 
ysit  of  those  nerves.  That  the  different  results  are  not  dne  to  the 
ttSO  of  different  animaU  is  evident,  since,  although  Mayer  u^*d  hounds, 
'iMllli  Uoinomann  and  Klapp  empioyed  the  same  animals  as  did  Martia- 
Magron  and  Buitwon, — vir..,  (Vogs,  Dr.  I.  Stcinor  has  found  iho  notion 
of  atrychoiao  much  more  marked  when  it  is  placed  upon  the  posterior 

*  Vvr  tk*  psp«r  of  BnnloB  aaj  Cub  iboffiaK  thU  ttryvfanlDt  laot«MM  tb«*'Tefl'MtQr7 
fmiat"  of  lira  ksteted  tiof,'*  koMt,  IM  Pm.  Aajr.  Sot.,  Xtii.  A  «mB>d<ntl>>a  of  lU> 
iDMBoIr  m«bl  reqnlr*  U  (laboraU  dlantnloa  of  lh«  RilnaU  point*  or  cuxIIm  ph7>i'>loi(j, 
••d,  M  It  >o«U  titraw  St  praMDt  no  ligbt  i^uo  1)m  pnetiwl  luo  tif  ili«  itvg,  I*  not  •Dtarod 
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tban  n-hon  it  la  piflco'l  upon  the  anterior  fac«  or  th«  frog's  heart,  iIm 
that  tha  strychnino  nclcd  much  more  promptly  and  eovoroly  upoa  tli« 
fiepnmtod  einuH  rvnosiu  tlinn  upon  tha  vontriclo^  or  the  auricles,  and 
lionoe  concliHlos  that  the  etrychnino  acts  ospocially  upon  the  ganglia 
of  the  flinu!).  His  experiments  and  conclusions  have  been  condrmed 
by  KIttpp,  aod  aro  probably  correet. 

Fpon  tli«  fihod  atrj'chiiino  has  probably  Bomo  action.  Harley  AnDtl 
that  blood  »huUcn  for  twunty-four  tioure  with  air  contained  11.33  paru 
of  oxygen  and  5.96  parts  of  carbonic  acid;  frhilo  blood  troatod  in  a 
pi-eciscly  similar  matiiior,  oxcopt  In  Iho  addition  of  Btrj-dinine,  yielded 
17.80  pcrta  of  oxygen  and  2.73  parts  of  carbonic  acid.  He  conctadei 
from  this  that  strychnine  arroets  oxtdution  in  the  body ;  but  tho  deduo- 
tJon  Boams  to  mo  out  of  all  proportion  to  the  fact, 

E\fe,~Tha  effect  of  atrychnino  upon  tho  normal  eyo  baa  boas 
Tccoiilly  atnJiod  by  V.  Hippcl  (  Wir/iung  da  Strgckntnt  auf  die.  normale 
vnd  kran/ti  Au^en,  BifrVm,  Itf73jaud  Cohn  (  Wiener  Medis.  IVcchease/uifty 
Nos.  42,  47,  1873),  with  rather  dilTorcnt  reftults.  Thoy  both,  hofrever, 
found  the  sliarpnesa  of  vision  increased.' 

Al/sorption  and  Elimination. — According  to  tho  rcsoorcbes  of  H.  W. 
Lovett  (v/burn.  PAysi'oioyy,  ix.),  after  ita  abaorplion,  which  is  immediate, 
strychnine  especially  accuRiulaies  in  the  upinal  cord.  SctiitTaiid  Xj&uIm)> 
bach  believe  ihat  they  hare  proven  ihnt  the  alkaloid  in  destroyed,  at  leaat 
in  part,  in  the  Uvcr ;  a  concliialon  which  ia strongly  combated  by  (Jliouppe 
and  Pinct  (^Compt.-Rtnd.,  ct,,  1887),  and  ia  very  doubtful.  It  ia  certain 
tliat  Htryehnine  oscapes  to  Homo  cxleiit  unchanged,  as  it  hasbocn  found 
in  tho  ui-ine  by  Peter  von  Rauteiifeld  (Tnaug.  Dlaert.,  Dorpnt,  1SS4), 
by  Wormlcy  (Micro-Chemistry,  2d  «d.},  by  Schauonatein,  by  Krattor  ^ 
(  Wien.  Med,  WoeAfnsah.,  1S82),  and  by  Di-xon  Mann  (Med,  Chnn.,  voL  x.,  ■ 
1889),  Its  eiiminatioH  is  prompt  aiid  mpid,  us  it  hss  been  dotoctcd  in 
the  urine  half  an  hournftor  its  exhibition,  and  in  poisoning  cases  has 
several  limes  been  found  in  tbo  urine  of  those  who  have  died  within  two 
hours ;  Kratler  and  Mann  bavo  deitennined  that  the  oliniinaiion  i«  com- 
plete wilhin  fnrly-eigbt  hours.  According  to  P.  C.  Pluggo  (^Arr.hiv  drr 
Pharm.,  1SS3),  a  porlion  of  the  alkaloid  is  converted  into  strychnic  acid. 

TnERApEirncs- — Aa  a  vegetable  bitter,  atrychnine  ia  a  stomachiCi 
etiranlating  to  a  grwilcp  or  lose  degroc  the  digt-'alion,  bosidoa  acting 
more  universally  on  nerve-power.  It  is  more  than  a  mere  siomnchic: 
dinicai  experience  has  ebown  that  it  is  a  most  usefbl  tonic  when  there 
ifl  general  relaxation  and  loaa  of  ncrvo-powor.  A  portion  oV  it«  value 
arises,  it  may  Ki,  from  iu  action  upon  tlio  spioal  motor  nerve-centres ; 
but  in  nil  likelihood  it  influcnctts  other  portions  of  tlie  cord,  affecting 
tho  vaso-motor  coatres,  and  most  probably  also  tho  trophic  coDtroa.  Bo 
tbese  thingB  as  thoy  may,  clinical  oxporiunco  hoe  abundantly  demon- 
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ntntod  Iho  valno  of  tho  dmg  tut  a  tonic  in  general  functional  atcny  and 
rtlaxation, 

Ths  grout  infltienco  of  stiyobnino  upon  tho  Aioction  of  voluntary 
molion  onrly  led  to  its  ueo  in  otinos  of  par  jlysis,  often  with  tho  rtienlt  of 
doing  harm  mthor  than  good.  It«  peculiar  ph^'^iological  action  being 
known,  it  booonuM  rorj'  OTiiicnl  tbnt  it  oio  be  uaeftil  onlj  when  thi* 
paml^is  is  dependent  upon,  or  at  loast  accompanied  by,  a  drpreseed 
ttnte  of  tho  tpinal  or  other  motor  cenlng.  Wliuuov«r  ihope  is  in/tcxmrna- 
tion  or  irritation  of  these  latter,  Btrycbntne  may  do  great  li^ur}'  by  In* 
OTMfling  sach  irritation,  and  muat  novor  bo  employed.  Liko  galvanism, 
m  htmipie^ia  it  can  do  only  a  v«ry  limited  amount  of  fSpoA,  and  shoulil 
not  bo  exhibited  until  irritation  from  the  clot  baa  ceaiiBd.  It  ia  probably 
aoefUl  in  all  furmn  of  lead  paralysis,  but  wbeo  the  gymptoma  rotwmblo 
t&ow  of  polioniyclitiii — i,e.,  a  multiplu  paralyeu  with  rapid  vraating 
of  the  aflWud  inuvwlos  and  altomtioiu  of  the  eloctro-oontractility — I 
have  found  strychnine  piishod  to  llio  verge  of  poisoning  oxtraordiuarily 
pfllcacioua. 

Sinco  attonlion  wua  ao  ugiuilly  called  to  tho  valuo  of  strydiDino  m 
amaurotic  alTvelionH  by  Nagol,  of  Tabiugon,  in  1871,  uumenras  observers 
have  published  extended  Herica  of  coses  in  which  it  has  boon  uaod  with 
strnn-pjly- varying  rcsulw.  They  bavo  for  tho  mwtt  part,  however, 
B4rvod  to  verify  the  favorable  roaulu  obtained  by  ^ag«l  (AV  Itchiind- 
lunfj  der  Amaurosen  vxd  Amblyopwn  mil  Strychnin,  TQbingon,  1871).  Hia 
sanguine  expectutionfl  regarding  its  uKe  in  nerve-ntropliy  have  met  with 
dbappointmont  in  the  handsof  other  observers.  Itia  nowooiicoded  that 
in  atrophy  of  the  osuntial  Qorvo-Htructiuo  little  ia  to  bo  expected  fVom 
strychnine  or  any  other  means.  It  ia  tnost  usefbl  in  cases  which  have 
oot  yet  reached  the  stage  of  atrophy,  but  present  slight  if  any  ophtbal* 
moscopic  changes.  The  chalky  or  greoniith-whit©  and  ciipjied  norve- 
entrance  La  not  alvfays,  however,  Huflicicnt  cause  for  pronuuncing  tho 
case  bopelesa,  for  those  appoarancca  are  not  always  safe  indications  of 
the  amount  oT  injury  done  to  the  axis^ylindors.  lis  value  in  aDiaunwia 
from  abuse  of  alcohol  and  of  tobacco  is  undisputed.  Also  in  amblyopia 
from  disuse, — e.g.,  in  stnbiamus  and  porosis, — after  the  parulletism  of 
the  visual  axM  has  been  rostored,  nndor  its  use  nonnnl  shnrpnon  of 
riaion  is  much  more  rapidly  attained.  In  cases  where  the  ophthalmo- 
acope  rovcuLt  but  sHi^bt  change  In  tho  ix-lina  and  nvrvo, — e.g.,  aligbk 
sfciiatiOQ  of  rotina  around  the  disk,  tho  margin  of  which  is  someivbat 
obMnrod,  or  in  distarbnnces  of  the  annstomotio  oiroulatien  at  Iho 
nerTo^ntranoo,  with  or  without  diminUhwi  Bharpnosa  of  central  vision 
and  ooatraotioQ  of  the  field, — strychnine  is  of  marked  benefit.  Thedis- 
tnaslug  hoadocbo  and  giddiaoaa  OMociated  with  theso  norvo-troublea 
which  Urns  manifest  themselves  in  the  eye  are  frequently-  relieved  by 
tho  use  of  atrycbnine,  even  though  the  nerve  is  quite  atrophied  ami  the 
•ye  blind.  There  is  much  difforenc«  of  opinion  as  to  tho  method  of  its 
admiaiatration,  but  bettor  rosulta  in  the  bands  of  moat  obsorrera  follow 
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its  hj-podormic  use.  The  tomplo  wooM  scorn  to  be  a  hotter  localiljr 
tliau  ill©  ftnn,  aa  improvciiiciit  iu  the  corresponding  cyo  bos  been  fr». 
qucnlly  obaorved,  whil«  its  ArUow  remained  as  b«foro.  Il  should  bt 
given  in  grarlually-incrcaBirijc;  dottoa,  l>«ing  govomoii  by  tho  toUrance 
o(  iho  uctioQ  of  the  drag.  Commencing  with  oae-thirtieth  of  a  grain, 
it  can  usuftlly  in  a  Tew  weeks  bo  carried  u]>  to  uiio-tonth  or  ovca  umv 
fifth  of  a  grain  onco  or  twice  daily,  theae  doeea  causing  only  a  twitch- 
iiig  in  tho  Cfilvw  of  tho  logfi,  or  a  slight  8OD80  of  constrictioa  nboat  tlu 
tliruat,  coming  on  iu  from  ten  to  filtotin  minutes  aft«r  their  admintS' 
tration,  and  Hiibftidintr  in  tho  coiiit)«  of  an  liour  or  two.  It  is  noceaaaiy 
to  maintain  the  physiological  impreesioo  to  insure  tbe  beet  resulta." 

Or.  J.  Miliicr  Foiborgill  not  long  since  called  attention  to  Iho  value 
of  str^-cbiiino  us  a  respiratory  Btimulant  in  dyspHaa  dependent  upoa 
polEuoaio  atl'octioufl,  eucb  as  obronic  bronchitis,  emphtfsema,  and  phthigit. 
In  long-«taDding  brone/titis,  or  "  mnter-covgh,"  with  a  diluted  right  heart, 
the  combination  of  strychnine  and  digitalis  in  his  hands  has  aotod  ex- 
ccodingly  well.  In  oilier  cases  bo  is  acciteitomod  to  add  tho  slrj'vbntne 
to  ordinary  stimulant  cough  mixtures.  XhiA  practice  of  Dr.  Fothcr^ill 
has  found  many  imitatom,  and  Iho  raliie  of  strychnine  as  a  respiratory 
gttiiiuUnt  is  well  tiataUifthotl. 

In  di/spepaia  or  conatipntton  or  diarrhaa,  oonnectod  with  atooy  of 
the  t'iseoraJ  muacubir  coat,  eCr>-clioiao  is  a  very  valuable  remodj.  Ia 
rarioua  local  paralyses,  suuh  aa  prolapse  of  the  reetttm,  atonic  retention  of 
vri/is,  iKonic  inconfiiieitctr,  and  Ivss  0/  voluntary  motion  iu  curtain  groujM 
of  muAclcH  Q-om  temporary  injury  to  tho  supplying  ncrro  or  oven  fVou 
so  duep-Boated  a  disvaso  as  infantile  paralysis,  it  is  umAU.  Then  ia 
rvOHOn  to  Leliuro  that  it  eoinetimeii  liona  good  in  tbuHe  caseaj  by  influ- 
encing tho  mitrition  of  tho  aflocied  muscio  or  the  periphoral  nerve*; 
and  it  should  bo  inji^clod  into  tbe  affected  part. 

Strychnine  ia  aiao  a  scrvioeable  runiody  as  a  stimulant  io  casoe  of 
mental  nnd  phynical  deprt^ssitm  dno  to  prolonged  exciteniont  and  over- 
work. Br.  J.  H.  Mu*»ur  ( Therap.  Gaz.,  \i.  10)  aaocrts  that  during  the 
strain  of  student-life  before  osamination  it  \a  especially  valuable  in 
prftvonting  the  devolopmont  of  asthenopia. 

Toxicology. — Sufiicient  hnx  iilrondy  been  said  in  regard  to  tbe  gen- 
eral aymptoms  of  Btrycbniiie-poisoning.  It  only  rciuaiu»  to  diacusa  the 
diBgnosi».t  This  is  ospecially  important,  becnuHo  etrychnina  ia  frequently 
used  criminally,  and  boeau.40  not  rarely  it  is  imposflihla  for  the  chemist 
to  detect  it  after  death.  Tho  only  dinvaMO  with  which  poisoning  by  it 
may  be  readily  confounded  in  totanus,  in  itavariou!!  forms  of  idiopathic, 
rheumatic,  ti-aumatic,  infantile,  and  byeterieal.     It  has  been  assorted 

*  Tbl«  pimgrapli  wm  itriUca  bj  Dr.  S,  Q.  ntslpjr,  mul  [■  aijirwulr*  of  lb*  iwnlu  at  tk» 
CnirwaiL;  I[o»jiit>l,  Htiurohw  isebinf  ouiiUitl  or  tbeO|ibthft1iuol<iKl(ui1  CTIdIc. 

\  A  Idflan  faunil  In  doe  cua  bj  Murii  ShibuEIiilI  lanj  poutblj  hi  cbftracleriniaL     It  k 

atltntniiiii  imill  crutt-TunU 
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that  ill  fatal  CMCs  tli«  iltiration  of  tbo  attack  will  alwa^ii  dietinguish  bo- 
tvreoQ  DBtural  totanud  nod  that  produced  by  poison.  Dr.  Louis  Slarr, 
bowevdr  (i^tld.  Med,  Times,  iii.  311),  reporU  iraumatEc  totaoiu  fatal  In 
IwoItq  hours  after  tho  fiml  muscular  twitchings,  and  within  one  hour  and 
a  half  after  tlio  first  convuJsion  ;  and  death  has  occurred  tlftotjti  minutes 
attor  tho  racoptlou  of  iho  injur}'  (Jiiocoud,  Pathologie  Interne,  i.  441). 

The  following  tnble  ehourit,  T  think,  in  as  clear  and  brief  a  manner  aa 
poBfliblo  thu  diffut-eiiccs  betwcun  trauma tio  oridiopaihio  tctiuiu8(No.  1), 
hyetencal  tetanus  (Ko.  2),'  and  etrychnic  poit)»tiiQg(Ko.  3).  Ilio  I'olvr* 
cnces  in  column  No.  3  nro  to  authorities  vho  offli-m  that  the  symptoms 
there  given  are  peculiar  to  poituining. 


Ho-L 


eonniaiw*  wlili  lain  *»!  tun- 
■Mi  of  Uia  iMCk  t>r  III*  nwt. 
•nnMtiRn  >tlh  alltbl  muKHlar 
twiictlapi  canADucniliiniir. 

Jaw  on*  el  tli*  mh»t  |>>ru 
■Ifcrlfd )  rtEl'l'j  *nil  innliuull; 


WnteWRi   diikeUt   rliUlir. 

ntj  gtarnllr  irlUi  >  KnaCtr  oc 
hM  dfgT»  ol    ijanumiaiit   u|il» 


QbMiawniM   fwniiJ  nnitl 
mmt  <Mlli,  ■■  iB  mrciinic  pot' 


Ho.  t. 
Oununtucvil  mIUi  bllniluai  tnil 


UoMDlat  i^plommninianpad 
Mlh  rlgfdll;  of  Ilia  ntck,  which 
induitllir  "(rapt  o**r  th*  lulj," 
AlletUnK  lb*  vxttamJ  tlea  ]Ml. 

Jav  rigid! J  ml  l«fun  ■oentul- 

■luo,  natl  nnwlucil  n  Mwtn 


Pwdttfnl  njiltlhiitnnn*,  and  I*- 
btiia  rlfldllj  Ijttvflen  Uib  cuO- 
luliliift*.  and  aftu  ttia  cvniuN 
■hniB  hail  cnurd  (Ild  u])intl«ulupi« 
■ni    louut    rlgliUIj   liatcd    >ar 


OnadonnuMlaitulh*  MMod 
OMmWoBsUM  on.  aod  lodniik 
•nry  uUiBr  cuutuULiu.  Um  itl>> 
Iiir1aiii«utrt*ii«'lmi»ii«i*iiil  hid- 
tUllr  >*lDa  •UunltiiJisgiu. 


Ko.3. 
Rnglnii  Willi  •ililUrallun  uid 
riBllHnviii  lbs  iiwciul  HiiMa 
beiag  wualiT  aiKli  itiarprDcd.t 
PI  mil—  or  TlaluQ  umr  'D  ■unw 
OOT  b*  VdiiJfWtnl  iulcr.  alt«r 
tli«  dtrvlk^nicnc  of  k>i]««r  a^iD^ 
t'-mi,  but  «t*u  IhtD  It  !■  ^klv^ 

Vkrjr  implill^,  aiinnwnelns  Is  Uia 
•tlnnilllr*,  ur  Iti*  euiiiulil>>ii. 
wlian  llw  d»a  li  luc^  tltm  Um 
•bale  lailj  ilRiiiltMicuiMlj-.t 

hf  Ui*  la*i  pan  ut  the  Uidy 
U  W  •Owkil :  tia  nuicI'M  («ta> 
Dnt,  ani,  >taEi  «h>a  iliirtni  ■ 
MTM«  CODTulaluD'U  U  ■»!,  11  ilru[a 
H aoon  u  tht  Utur  tijitii.| 

Miuriilar  rvUxallim  (nrtlj  • 
■Ilflil  HsiilJIj)  lalaaaa  Uia  nin- 
(itlal»Di.   tb*   pOiEllI    IwiPK    *!• 

liaiuuU  aod  awHiliiK.  If  rv- 
ortrrj  eccor,  Uii  eunrslitoiii 
gruluaJtv  i«aa#,  ]c4tIii^  tn#rvJjr 
lii^ivcitUf  p7T*ii4«i,  u>d  putiivll  ni<a 
■UlbiiH  IHulbathiltaAarvlulBBl 
«c«T«l*a.t 

Oof<aFl<ja>ni<a  Blwk;!  pnaartrd 
duilnii  ruiiTuUluns.  ai«|it  <•  111  D 
tlia  laiwr  iKXiitnt  m  intenH  iImI 
dratli  la  tminliii'til  rniin  auOu*- 
Uon,  Id  »hkb  laaa  wmwUlHn  Iha 
|Mll«ltl  bafwnaa  iBatlwIbla  (iMa 
aflch^nta.f  ^blcli  (4inaa  «■  ilu^ 
Int  Ihd  linat  ran  oraeoBTvlifaB, 
aoil  ■•  alBi<«lae*(UlB  praconDT 

of  tlMth. 


•  MuDB  Ko.  S  U  frvn  an  Htakl  okM.  6m  Ui«l  of  Un.  Vh»iioi>,  JV«>  Fwl  JitJUal 
Ximnt.  1S;3. 

t  Taylor.  Oa  /■simaa,  p.  US.    Vonnlajp,  mem.ClMiJMf;  q/  Pni*«m,  p.  53*. 

t  Wamlq^,  p.  SU.    SUll*.  TUtaptuiit*,  toL  il.  p.  143. 

J  VkylAT,  Oa  Pr>i»w,  fp.  134,  flB2.  Vannlay,  pp.  SS«,  SID,  &(l.  TardtaD,  Ar  fJEW- 
pOWstnaaiFaf,  p.  t31, 

I  Taylor.  Ob  Poinm»,  pp.  1S4,  ISA,  U3.  Wurml«T,  pp.  UB,  £40,  Ul.  Taidlen,  pp.  iti, 
MS,  M>.     Ilniamuin,  Ilmailhuri  <tir  Turimlagit,  p.  IBS. 

^  Wanaler  (lain].),  p.  i3S.  Taylor.  MiJteal  J^iapruintt,  pp,  Ul,233.  Whwtaa  aad 
Stitlf,  Hcif iVai  Jan'^iWa-H,  pangniph  T&7.     T>nl!«(i,  p.  VtS.    Slilli,  7i«>-u^ai>'M,  p.  US. 
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t>nuihM.  luuit  cwltM,  «tit.,  giro- 
ilnca  oaiiTUlitani,  u  In  alr^i^liulo 

Uaj  uiuii'lulii  lilUiilj  uf  tnlii. 
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Kyn  opan,  rl^dljr  Biwl,  dnilDS 
Uia  cniiiuliiua. 


Vo.1 

Tli>  (lUlilait  "tiniUb  of  klf* 
imHloon  ■  tunvsMAM.* 

hlloDt  IMJ  MTMa  with  |«Ib, 
or  ouy  (xiinM  gnat  iiywfc»» 
■loiH,  Wl  ■■(T7ln^-*|<>U*''  ««aU 

XjM  VUBIclMll  aid*  D|«ILt 

1.CC1  (liaij  gttwiOad,  Willi  tm* 
•T«tl«il,  !  M  lb*  (pMm  bSkI  aO 


CrjlDf-apolt^    In    ableti    h* 

"•oLtivd  •IdiDt)]',''  anit  "crltd 
llIuiaol>l1d,"^MiMMvlUi  Cb« 

CjaidiiHad. 

Tilt  (jiuina  Id  I«c  oiotl  bai* 
t)H»  i«riiiil,  H  Uic  foal  von 
crutxU  mil  luH  lifurtMl,  wliltb 

Cuulil  Ui>l  bnplAU  If  (11  til*  uu*- 
(l>a«  wiLrv  invulvoJ,  l*«f«ma  tli« 
muiclM  of  (VanrioD,  1i*lnt  tar; 
luufli  Uia  ftninirtr,  wuiild  of  D»- 
Caaalt5  vi'orcuEDalEjD  aiila^uMillo 
uoaclo,  ud  Uia  faat  ba  aTulaiL 

Death  teom  Rtrychoine  in  man  and  other  mammaU  moslly  ocoura  in 
a  coDvuldioQ,  and  under  LIiqso  ciroumstancos  ia  undoubtedly  due  to  as- 
phyxia, cauaod  by  the  unyioldin^  sposmodically'Vuiitraulod  muados,  la 
ttoga,  dealh  mu9t  occur  from  uthor  cuusuh,  siaim  a  iVo^,  us  Bbown  by 
Claude  fieranrd,  will  live  for  dayH  after  remoTal  of  its  lungo,  probably 
by  breathing  through  its  ttkin.  Tho  eauHuaof  dvoilh  in  thu  frog  arc  UM 
Lard  to  lind  when  tho  physiological  action  of  tho  drug  19  known.  Th« 
lymph  auJ  trim  hearts  (K61Iikcr,  loc.  ctt.;  Harioy,  Lancet,  July,  1856) 
are  Pery  much  affected,  but  the  chief  factor  is  no  doubt  piirulyiiia  of  tbo 
motor  iiorves.  In  man,  death  soraotiracs  occurs  not  in  a  paroxysm,  but 
during  ivhtxalioR,  and  probably  then  is  the  result  not  only  of  the  ex. 
lumstion  following  ctfort,  but  also  of  the  direct  action  of  the  poison  on 
the  riorvws. 

Dr.  Ilonigmann  (ScfimidfaJahrb.,  Bd.tcxsiii.  p,  21)  report*  a  remark- 
able caso,  in  which  acuto  iudnmmaLion  of  the  kidneys  tbilowed  str^'cb- 
nine-poiaoTutig. 

'flio  minimum  fatal  doBO  of  Btrychnino  is  probably  BOmcthing  under 
hnlf  a  j^rain;  the  latter  quantity  haa  several  timoa  produced  death, 
ouee  in  a  man  in  twenty  minutes  (Guy's  Hosp.  Rap.,  1865,  vol.  xi,  p. 
20S) ;  on».third  of  a  grain  ^ven  at  interraU  in  fractional  dosea  bai 
produced  such  alarming  symptoms  as  to  indicato  that  in  a  single  dOM 
it  might  readily  diMttroy  life;  one  on«4uin.1rcdih  of  a  grain  is  aafd  to 
tiave  killed  a  child  three  and  a  half  mutuhs  old  {Pharm.  Joitrn..  and 
Trans.,  viil.  1010);  button  grains  (Tuchepko,  Deiiiecfie  Klinik,  1861), 
twenty  grains  (A.  E.  Connor,  OAio  JUnd.  Recorder,  1879,  12),  also  twenty- 
two  graina  (Dr.  Geo.  Gray,  Brit.  Med-  Journ.,  1880,  1.  477)  taken  on  a 
fkill  stomach  and  retained  two  hours,  hnve  fulled  to  cause  death,  in  oacli 
cose  probably  on  account  of  slow  abeorption. 


•  sunt,  rScropcutic*.  p.  lis. 

t  BUlIf,  rt*ni/iwttH,  p.  U8.     Wormlajr,  p.  MS.    Tanllna,  p.  934. 

t  Tnnliiu,  p.  931;  k1*o  olbsr  tathorKlM,  wbKb  I  luit«  uoglaotad  to  not*,  ud  at  ynanl 
wrlUoi  ban  Ml  u  bM4. 
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In  trwthnir  f^ieoniog  bj-  Birychnino,  n  chemioil  nntiJolo  ihouM  l>« 
at  once  adminiHtitred,  mcli  uh  lannio  ucid,  or  iudine  or  orio  of  iU  soluble 
nlta.  Aa,  bovcvor,  the  compouocls  CorintMl  Id  the  »toinacb  by  Iboso 
■obitencca  are  not  pormanenti  a  quick  emetic  muet  follow  tlioir  udmin- 
tatration.  For  tbo  troatmcnt  of  the  sym])t<»m8,  various  BubHUinccR  liave 
bmn recommoixlcc).  Ac«iut«,  Calabar  tienu,*  tobacco,  or  tbuirulkuloiJn, 
would  ap]>ear  to  bo  indicated  as  pliyaiologicully  antidotal.  Tho  avidonco 
broagbl  fmrv&rd  by  Pr.  Uau(;hton  and  olliern  U  not  sufficient  to  ofttablisK 
eloorty  tho  cspeciitl  Tabid  of  tobacco,  nnd  in  tbo  exptirirnciils  of  M. 

tAmagat  (Joum.  de  TTurap.,  1875;  nicotine  oecmed  to  hare  no  puwur  in 
prvvaating  the  donlh  of  rabbita  vbioh  had  rec«iTed  a  fulal  dose  of 
strychnia.  Further,  it  U  obvious  that  tbo  um  of  aconite,  or  of  tobacco, 
iu  Inrgo  doses,  in  uc<4;onipatiied  wilh  gnivo  ditngur,  on  account  of  tbeir 
infiuonoo  upon  tho  heart,  nnd  we  Imve  in  bromide  of  potosaJuin  a 
aabstanc*  dovoid  of  uny  such  objection,  and  ap|iarontly  oa  complete  a 
physiolo^cal  antidote  to  strychnine  as  are  any  of  tho  fiubataoceu  nbov» 
named.  The  chief  question  is  as  to  whether  the  broDiido  has  sufRcieiit 
power  and  awiftoess  of  action.  In  Br.  C  L.  Biuxl's  cawf  {Phili. 
Med.  TitMS,  i.),  recovery  afUir  tho  ingestion  of  throe  grains  of  the 
alkaloid,  without  vomiting,  occurred  under  tho  exhibition  t>^  a  half- 
ounce  doae  of  tbo  potatuium  f«lL  and  "  ita  continued  use  in  atnollur  doses 
fer  ao  hour  or  ao."  The  Bymptotna  wore  as  intcnao  as  was  coDsi^teiib 
with  lifb,  but  general  relaxation  wa»  produced  id  thirty  minutes  nAor 
tbo  fldmiQtBtratioD  of  tiio  oountcr-poi-wn. 

Chkiral  WILH  etatod  by  Liebreich,  itH  thorapouite  diseovoror,  to  bo 
antac^onifltic  to  ntr^chnino,  nnd  it  nndoubtedly  U  no  in  a  measure!  bub 
Jl.  Orr  (Gojrffc  Medicale,  July  6,  1872)  stated  to  the  French  AcuUemy 
that  he  bad  cxporimentuUy  proved  ibat  the  doeo  of  chloral  which  X.ieh- 
roicb  bad  reliid  on  as  boing  mortal  to  rabbits  waft  very  often  not  so, 
that  the  same  was  true  of  stryohniDO,  and  thai  coiuequontly  the  invuff> 
ligation  of  Licbreich  was  not  to  be  relied  on  as  proving  tho  rvapecUTv 
antidotal  jKiwurs  of  the  drugs;  and,  Airlhor,  tbat  expurimonts  bad 
abown  him  that  if  a  oertainly-fatal  done  of  chlornl  were  given  to  a 
mbhit,  xhc  hypodermic  inJL-elion  of  str^-chninc  did  not  aflccL  the  result, 
but  tliat  bin  own  rcAcarvbes  had  not  gone  far  onough  to  cBtablish  thft 
•zoct  rolaliona  of  tho  drugs.  Profevsor  Bennett  {Brit.  Med.  Journ^ 
vol.  ii.,  187J)  has  made  an  eluboratu  study,  which  agroes  wilh  tho  ex> 
pcrlmcnts  of  Orr  in  showing  (he  non>cfficiency  of  Btrychnino  in  chloral* 
poisoning,  bat  also  proves  that  chloral  is  of  great  value  in  poisoning 
by  tb«  alkaloid.  Out  of  tventy-ono  rabbita  whieh  ha<l  received  much 
inoro  than  the  minimum  futiil  doworatrj-chDine  (gr  y-|^  to  tlie  pound), 
fifteen  were  naxod  by  tho  use  of  chlomt,  and  a  few  duya  later  wore 

*  For  iwn  cmm  of  ntvnrj  T«r7  lUniblfulIjr  «LlrlkglBb(t  lo  CaUbar  bMD,  tM  01>«  V»<C 
Mwmrd»r.  Ir.  151. 

f  F«f  olLct  nwturul  auia,  m*  Ntw  /trmiiim,  nL  U.  pi.  SM  |  mlM,  Cliieafo  UtJuat 
Jbamim*r,  ISTV,  lUil.  »0. 
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killed  in  fWtm  ton  to  twenty  minutos  by  a  rcpoUtion  of  llio  origtiuil 
doa(»  of  stTychaiiio,  Dr.  Uuoautt  iotuid  that  iho  cbloml  admiimtonxl 
afldr  the  euporrontion  of  coiivulsLous  had  less  elTcot  ia  saving  Uf«  in 
dir«et  proportion  to  the  length  of  tiino  botwoon  its  odmitiietratioD  and 
tliHt  of  the  poison.  Professor  Huftemann  (^Arch.  /.  Exper.  Path,  und 
Thrjiip.,  X.)  found  it  possible  to  pi-ovimt  death  by  chloral  in  rabbits 
vrhicb  bad  i-ccoivcd  ftroororca  six  timcti  tbo  miuimuin  fatal  do«o  of 
the  alkaloid.  In  nirious  oaaos  it,  tovory  IV-om  tho  ofTucta  of  Uirgo  doues 
sf  str^'chnino  (four  gmins,  Edinl.  Med.  Journ-,  April,  1S75  ;  six  grains, 
Arcti.  Qen.  de  Mid..  1833,  i.  74,  whore  aleo  nuiuorous  cases  may  bo  found) 
has  bosn  brought  about  by  tho  u^o  of  chloral,  which  most  bo  at  preMRt 
ooasidored  a  etandsnJ  rumody  in  strychninc-puuioning.  Alcohol  had 
been  strongly  roeommondcd  by  eoino  authorities  (Amagat,  Sioccbioi) 
M  aatidolal)  aud  whcu  tbii  grout  muscular  relaxation  of  drunkonooiH 
is  remembered,  it  e&cma  vvrj'  probable  that  the  oommoadatiori  has  florae 
basis.  Professor  Iluseinatin  {loc.  c'lt.)  haft,  however,  ehoirn  that  ak-ohol 
can  Hcarcoty  bu  Icwked  upoa  aa  u  real  uQtOjE;i>ni;tt  to  tbo  alknkHd. 

The  b«3t  treatment  of  str^-ehniae-poisoninir  ia  apparently  to  be  fouod 
in  the  conjoint  U80«f  chloral  and  the  bromide  of  potassium,  with,  n-hoD 
^onrulsiomi  are  verj  thresttining,  iuhahitioiia  of  nitrite  of  amyl,  ether, 
or  even  chloroform.  Half  an  ouuco  of  the  Uromido  with  half  a  drachm 
to  a  drachm  of  chloral  may  bo  given  nt  onco  In  a  eovoro  ca«o ;  and 
orory  twenty  minutoa  atlerwardu,  if  necessary,  two  drachma  of  tho 
first  and  fiftooti  graitia  of  tbo  second  romody. 

In  somo  cases  artificial  rcdpirittion  might  possibly  bo  of  service.  It 
ia  evident  that  the  coiirulacd  musclos  wilt  ohen  resist  such  efforts  u 
are  usually  made  to  force  air  into  tbu  lungs  of  nmn  a*  succcssflilly  as 
they  do  tho  unas^itittod  stnigglea  of  nature;  and  Ilarlcy  statca  that  he 
has  found  artidciul  reapiratiou  of  no  u^  whatever  iu  animajH.  On 
the  other  band,  Loubo  {Arch.  Anat.  u.  Physiol.,  IStiT),  in  an  apparently 
very  caroflil  soneB  of  exporimonta,  found  that  artificial  reitpiralion  bos 
gruat  influcuct;  in  wiving  or  prolonging  life,  according  to  the  uiuuuut  of 
(ho  poison  ingested.  In  hia  experiments,  tho  doso  which  ordinarily 
produced  oonvulaioo^  did  not  do  this  so  long  as  artificial  ro«pinition 
was  kept  up ;  and  the  '-  lethal  doa«"  did  not  kill  if  artificial  nwpinitioa 
was  maintalQed  for  four  hount,  although  opisthotonos  was  induced  in 
iu>me  caaea.  JocheUoha  only  succocdi.'d  in  prolonging  Life  (^JCostbach'i 
U»ttravcitvng«ii,  i.  B2),  but  Rosenthal,  according  to  IIu^omaDn,  obtained 
similar  results  to  Loubo,  and  M.  SehilT  {^Schmidfs  JahrbiuheT,  Bd.  cxlL 
p.  43)  baa,  in  a  scries  of  uxporinionta,  corroboratod  in  the  main  fkcU 
tho  reeulta  of  tho  Gorman  investigators,  although  disagrootng  witb 
them  in  minor  particubira.  Ho  found  that  animals  in  which  f^rdbli 
artilicial  rwpimtion  wan  mnintJiined  survived  doses  much  larger  than 
thoflo  ordinarily  nttnl.  The  artiAeial  rospiratiou  was  performed  hy 
insortlog  a  ranutn  into  the  trachea  and  filling  the  lungs  by  force. 
Llapp  ftbo  found  artificial  respirmtiou  of  servieoL     Kone  of  tho  onli- 
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nmry  methods  or  artificial  rcspiralioQ  id  mao  ftre,  Itowovor,  euffivicuUjr 
poworl'ul  U)  bo  ol'  any  value. 

ADHiMuraATION. — As  a  tonic,  Btryclinina  may  bo  given  in  pill;  bat 
vthon  it  ia  dosirotl  to  pueb  it  antil  ittt  physiological  vflcc-Us  arc  mntiifoHtod, 
M  in  aome  oosos  of  paralysis,  it  should  lo  Always  adminititercd  as  tbe 
sulphate  iu  Holulion,  boc-aiiM  death  has  occurred  (eora  an  iiregiilarlly  in 
tho  solution  of  the  pilln  in  the  alimeotary  canal  unci  tli«  consequent 
simultaiiMOUB  iettini;  looso  of  a  large  amount  of  the  nllciloid.  There  li 
DO  proof  ol  a  vumulaliTo  aetion  ol*  thiit  all^nloid  n-hcn  given  as  abo7« 
diTDotod.  The  dose  oC  stiychuiuo  uud  iui  oalis  ax  a  bitter  loiiic  i»  jj-om 
one-Lwenticlh  to  oni>>thirtioih  of  n  grain.  In  nervoua  diitca»c«  and 
other  aflbctious  when  pronounced  iufiuouce  is  novesoaiy,  tbo  dut^u  itbouM 
be  grndoally  inoreutHMl  until  muscular  twitching,  stifliiws  of  tbo  neclc 
or  legs,  or  olbor  symptoms  are  manilosiod. 


Stkychhinji  SutruAS.  U.S. — Sulphate  of  Strjfchnine  oocurB  in 
minnt«,  priMnatic  eryslnU.  It  is  solublo  in  water,  and  thoreforo  prof- 
enible  to  the  alkaloid  for  hypodonoiu  use.  I)o.40,  ono-twontioth  of  u 
grain. 

Bbocihb^ — Strychnine  clinj;«  eo  closely  to  bnicino  that  tho  physio- 
logical actions  attributed  to  bruoiuo  have  no  doubt  sumutimes  been 
catued  by  oontamiaatiRg  Btrychnino.  There  is  good  rea-ion  for  8U»> 
poctiog  that  this  bapponod  in  the  ulnboritto  iuvostigatioa  of  L.  Wiat- 
unroid  {Ditaert.  Jnauy.,  Geneva,  1S82),  who  found  that  bmcine  acta  as 
ft  ttimulaDt  to  tbo  spioal  cord  and  n  pumlyzuiil  to  Ibu  motor  nen-CH, 
but  does  not  influence  tlie  cerebrum  or  tho  sensory  nerves:  in  tbe 
bigher  animaU,  at  first  it  iDCrooocs  tbo  arterial  proMurc,  and  aflerwarda 
lawopj  it,  paralyxes  io  large  doses  tho  vagi,  causca  death  by  aaphyxiA, 
md  in  other  ways  act«  like  eirychnino.  Tho  more  racent  oxporimenta  of 
Lauder  Brunton  (Juurit.  Chem.  Soc,  1885)  are  in  accord  with  tho  resiilta 
obtaioed  by  Wintzenreid  in  showing  that  brucino  causes  spinal  convul- 
■ioaa  in  mammala  when  inJc«tod  directly  Into  the  circulation.  BnintOD 
found,  however,  that  when  taken  by  Iho  mouth  it  produeo«i  no  tymp- 
toms,  probably  because  it  is  excreted  as  rapidly  as  it  is  abiiorbed.  Dr. 
Tbomoft  J.  Mays  discovered  that  brucino,  which  ho  boHovod  to  bo  chem- 
ically pure,  cauues  when  injected  hypodormicaily  into  the  IVog  a  short 
period  of  motor  paralyaia  auccoodod  by  convulttions  of  spinal  orig^a, 
without  Impairment  of  general  sonaibitity,  and  finally  death  fVom  oa- 
pbjxia.  Brought  in  contact  with  the  i»olat«d  ftrog's  bvart,  it  at  fimt 
incToaaed  distinctly  tho  mpidity  and  foroe  of  tho  beat,  and  finally 
arTMted  It  in  diastole.  When  locally  applied  to  the  nerves  of  tho  IVog, 
ft  rapidly  produced  a  paralyoin  of  the  sensory  fibres  (Journal  of  Phyt- 
Mofy,  viii.).  This  led  Dr.  iA&yt  lo  tost  it  as  a  local  anft'ethctic  in  man, 
and  bo  found  that  a  five-  or  tou.p<?r-cent.  solution  applied  to  tho  mnooua 
rasmbrano  of  the  mouth  caused  rapid  loss  of  sensibility.    It  is  also 
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ufiKcrU-J  to  cxvrt  a  martccd  inQucnco  on  ibo  skin,  ft  tw«nty-per-tent 
ftolmion  applied  to  iho back  of  Iho  Land  causing pronounewl  iuijiairuiunt 
of  senttibilily.  t>r.  Maya  used  thU  solution  wtib  excellent  resalts  for 
the  relief  of  iho  itching  wf  clironlt!  pruritus.  Dr.  Ralph  W.  Z^u 
{Therap.  Oa:.,  vol.  xviii.  p.  450)  and  I>r.  (Jharlw  H.  Burnett  bare  foood 
thnt  tho  applicntion  of  u. fivo-per-ceut.  Rolution  in  caa&s  of  inflammation  io 
or  about  thu  exlornal  ear  usually  gives  very  markiMi  relief  Dr.  Burnett 
states  that  his  rosulla  were  far  nioro  eatisfaotory  than  thoMi  which  ho 
hae  obtainod  with  cocaiac.  In  using  th«  briicino  us  a  locnl  anroatbotic 
it  ia  cKiK-ntinl  ihnt  it  bo  ohcuiicslly  pure:  the  uilrate  or  the  sulphate 
may  be  selucKni.  »nd  one  drop  of  hydrochloric  or  iiulphuric  add  should 
bo  added  U>  iho  solution  for  each  three  ^ raiiu»  of  tho  alkaloid  salt. 


loNATiA.  VS. — ^I'lio  seeds  of  Strychnos  Ignatia,  a  troo  growing  in 
tho  Philippine  Ir«!ancls.  TIio  St.  Ljnatius  Beam  aro  palo  brown,  about 
an  inch  in  lon^lb,  lesa  in  broadtli,  oAon  angular,  witii  three  or  four 
ftiflcft,  covcrfld  with  n  %-cry  fino,  scircoly  risible  down.  They  have  been 
compared  by  Homo  to  an  olivo  in  bixd  and  nppcaranco.  They  contain 
largely  of  tho  iga.'^iirates  of  stryclmino  and  of  bruclnc,  and  are  tdenti- 
ca]  in  their  therapeutic  value  with  aux  vumiea.  The  only  officinal 
prepanitiunii  are  tho  abstract  {Abstrnctum  Ignniifz,  U-S.),  dose,  one  grain, 
and  the  tim^tare  (.^Tinciura  I^natue — 1  to  10,  U.S.),  dose,  twenty  minim*; 
the  doso  of  tho  extract  (^Extractum  Ignatia,  U-S.  1870)  la  ono-foivh  to 
4DC-half  a  graio. 


r.AWTT.Y  TL-DEPRKSSO-MOTORa 


TJndgb  this  heading  arc  conaidcrtMl  ccrtnin  drugs  nhich  aro  used  for 
tl>«  puqjoBO  of  iossoning  the  activity  of  tho  spiniil  cord.  Tboy  hiivo, 
except  in  thia  particular,  but  litclo  in  commoo  in  tbcir  aotioa,  and  must 
be  Btudted  iudividuBlly. 

PHYS08TIQMA-CALA.BAR  BEAN.    U.S. 

An  irroi^ular,  kidnoy-itliapud  bean,  about  an  inch  in  length  and  throe- 
fourtba  of  sn  incli  wid«,  tho  product  of  the  I'hysoatigma  rcnonoflum, 
a  peroDnio]  woody  creeper  of  Calabar,  AA-ieo,  where  the  bean  hrw  been 
used  by  the  natircs  aa  nn  onlenl  to^t  for  crimtnale,  witcbc«,  etc.,  8inc« 
tinu  Inuaemorial.  It  contains  an  alkaloid  IcDOvn  aa  physostigmint,  or 
eurine.  B.  Hamack  and  L.  Witkowski  (Arch./.  Kxper.  Path.  u.  Pharm., 
Bd.  T.)  have  described  a  powrHVi)  lotanising  alkaloid,  cufiifrflrine,  which 
ia  somelimcs  abaodaot  in  comnicrciat  oxlrarie  of  Calabar  bean.  Aa 
FrofMBOr  Hamack  has  produced  it  (Vom  phyBostigmino,  it  jb  probably 
a  doeompoailion  product  from  that  alkaloid  (»a&  nX^o  Arch.  f.  Krper. 
PoM-u.  PAarni.,Tiii.  125;  ix.  434  ;  x.  301).  Tho  probability  that  physos- 
tlgmlne  readily  undergoes  diCcoiuposilioD  \»  incrcMod  by  tUo  aaaortioDS 
of  B.  W.  Ebon  that  there  are  seven  organic  principles  in  Calabar  bean, 
•— OMrino,  or  phynoatigminc,  encridino,  calarabine,  phywwttgniEno-blue, 
nibreiieriue  (sou  Diciricb  Scbw©der,l>iMyaf  Thesia*  18S9). 

Physiolooical  Actio:!,— Wlien  an  animal  roccivce  a  email  fatal 
doao  of  Calattar  bean,  afler  a  time  miuculnr  trcmore  appear,  and  nlnaost 
immediately  (be  auimal  falU  to  tbo  ground,  or  lica  down,  in  a  slate 
of  peribct  muitcular  floccidlly.  The  pujiils  goiicnilly  coDlract,  and  tho 
reapirattona  bccomo  slovr,  irregular,  and  often  Btortoroua.  All  rollox 
aetiooa  ore  almost  at  ouco  diminished,  and  tliis  diminutton  growa 
greater  and  greater,  until  it  o&da  in  thuir  complete  nbolilion.  So  long 
OS  the  condition  of  the  motor  nyntcm  iUIowa  of  it,  evidences  of  aenHi* 
bility  are  inaiiifc«(cd  whenever  the  animal  is  in  any  way  injured.  Ao- 
eording  to  CIcnicntI  Pitpi  {SehmidVs  J'zhrb.,  Bd.  cxiii.  p.  2S7),  the  voice 
ii  oomplotcly  lost.  The  muscular  tnrnora  persist  during  tho  whole 
period  of  paralynifl,  and,  indeed,  even  after  cesaation  of  the  rospiraUon. 
They  vary  greatly  in  in  tensity,  and  in  some  cosee  ore  ao  aoToro  (Krosor) 
a»  to  simulate  general  eoavoUions.  Xs  the  minutes  go  by,  the  rhythm 
of  tbo  fxsapiratioa  becomes  more  and  more  nflectod,  and  at  laet  death 
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taken  plnce  qaletlj',  conitcioaflnatR  being  pre?>crvcd  ntitil  tho  last  ftw 
gOKpiiig  r^apirfilioiis  oImo  tbu  scene.  Tbc  pupiU  aomolimcs,  but  oi>t 
always,  dilato  immediately  after  doath.  According  to  tho  experimcQtfl 
of  I>r.  l-'rascr,  tho  bodily  tempomtoro  ia  iilii»htly  olevntcd. 

AAer  a  small  IwihRl  Jose  of  tlio  poison,  tho  fatal  result  is  always  duo 
to  failure  of  the  r(«pirntion,  and  if  the  body  bo  at  once  opened  the  heart 
is  found  still  boatiii£; ;  indeed,  it  bos  been  seen  to  cootinuc  to  do  so  for 
one  and  a  liiilf  boura  after  death  (Fmaor),  If  a  very  large  amount  of 
the  drug  be  given,  the  animal  falU  almost  at  once,  pnmlyzcd,  with  only 
a  fow  muscular  twitohings.  Tho  pupils  contract,  and  in  a  very  short 
time  the  t,'*'*?'"^  respiration  ccaeoa.  The  heart  is  now  found  dtatendod 
and  pnssive,  but  often  will  contract  under  tho  stimulation  of  a  galvanic 
curront. 

Tremors  have  boon  aocn  aHcr  tbc  administration  of  the  so-called  pure 
physoBtigmino  by  Ilosttbach  and  Frohticb.  Kohlor,  liossbach,  and  others 
have  even  nfllrmcd  that  Cnlahar  bcnn  proditeen  a  tetanic  intoxication. 
A  plauBiblo  uxpiuiiatiun  of  these  singular  ob»ervationB,  and  of  many  of 
tho  discrepancies  of  aTitliorities,  is  to  be  found  in  the  dincovory  of  cala- 
harino.  Its  discoverers  etato  that  it  producca  firet  fl  violent  tetanus,  and 
atloi'wards  paralysis.  It  ia  plain  how  its  pnwonco  in  varying  amonats 
in  Calabar  benn  preparations  would  modi  t^-  their  action.  The  rcaenrches 
of  Kohlcr,  of  Vinlsc^h^u,  and  of  Kossbach  and  Frohlich  arc  u^pccislly 
open  to  doubt,  on  account  of  their  elatements  that  Calabar  bean  totan- 
izcs.  It  ii4  vory  probable  tlint  tho  extracts  used  by  thcni  contained  » 
DOtaWo  porcontaffo  of  calaKirino. 

Tho  syiiiptums  induced  by  tho  drug  in  man  arc  coni):iletoly  parallel 
with  thofic  that  occur  in  the  lower  animals.  Thoy  are  giddiness,  less- 
oned hoarl-aclion,  great  masenlar  weakncfi?,  with,  in  most  comos,  con- 
traction of  iho  piipit,  and  siiinotimes  with  vomiting,  and  slill  more 
commonly  with  purging,  which  may  be  very  free.  A  pupil  of  Gubtcr 
took  0.15  grain  of  the  sulphate  of  eserine,  and  suffered,  after  a  time, 
nauHva,  giddinefw,  and  intense  mnncuhir  weakness,  so  that  he  could  not 
stand ;  threo-^uartcr»  of  an  hour  a(turward»  he  vomited  some  of  the 
solution  mixed  with  bile,  but  hie  strength  did  not  begin  to  return  for 
two  and  a  half  hours. 

The  queiiiou  here  naturally  ariiiea,  To  what  ia  the  paralysis  so 
prominent  in  poisoning  by  Cahibar  bean  due?  It  is  evident  that  the 
suspension  of  reflex  iiction  can  have  only  tbreo  sources, — paralysis  of 
tbo  spinal  cord,  of  the  nerve-truulis,  or  of  the  muscles.  I  shall  examine 
the  action  of  the  drug  upon  the.'^e  organs  in  inverse  order. 

JtTtisc/es- — The  oontinuanee  of  the  muscular  movements  after  death 
tndieatOB  that  they  are  duo  toa  direct  action  of  tbe  dmgupon  tho  muscles. 
This  conclusion  is  established  by  iho  experiments  of  Laschkowicb  (T7r- 
cAotp's  ArcKiv.  ISfifi,  Bd.  xxnv.  p,  2M),  of  Fraser  {lac.  cit),  and  of  I*Ten 
and  Lnbonio  {Schmidt's  JaKrh..  Bd.  cxlvl  p.  136).  All  of  these  investi- 
gators bavs  noted  that  after  death  these  eontractionn  are  inoreased  by 
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exposoro  to  the  air  und  by  direct  etimulation  of  tho  muecI«A;  and 
Fraiwr  hiut  I'uuud  (bat  they  occur  in  the  frog  during  lifo  after  ficclion 
of  the  eupphnng  norvo,  and  also  In  a  mu^lo  actually  cut  out  of  tho 
body.  Laschkcwich  haa  con6rined  tho  latter  fact  in  the  cnee  of  warm- 
blooded aDimnls,  and  Leven  and  Labordo  have  proved  th&t  prcvioua 
destructioa  of  the  lower  end  of  the  spinal  cord  in  a  guinou-pig  dOM 
Dot  prereot  the  development  of  the  muscular  twitching!)  in  tho  hind 
]eg^  Scbwodvr  {he.  eit.)  contond«  that  the  nction  of  the  poison  is  not, 
bowover,  upon  the  miuwular  slructare  itoelf,  but  upon  tho  poriphernt 
iiorv»«DdiDgs  in  the  muftclo,  hneing  his  concluxions  capectally  upon  the 
aUcig«d  bet,  that  provit>UB  hypodermic  injcctionfi  of  atropine  or  curare 
provont  the  deTolopment  of  rigidity  in  the  snntte  poiaonod  with  physo*- 
tigmine.  It  is  certain  that  the  finni  pnmlyeis  produced  by  Culabsr  bean 
in  not  of  muAcular  origin,  itinro  at  the  time  of  death  the  contmrtility 
of  tho  muAcloo  is  in  do  way  diminished,  but,  on  the  contrury.  Frnaer  boa 
noted  that  loss  of  contractility  and  rigor  mortia  are  greatly  delayvd  in 
Cnlahar-bean  pnisoning. 

yrrva. — ^Tbo  paralysis  caused  by  tho  phyaosttgma  ts  not  duo  to  ao 
action  on  the  non'o-trunka,  sineo  Dr.  Laachkemch,  Dr.  Vintachgan 
{lee.  eit.,  p.  161),  and  also  Dr.  Fraoer,  have  found  that  when  the  gnU 
vanio  cunront  It  appliud  to  tho  crural  nerve  of  either  cold*  or  wurm* 
blooded  animnU  rapidly  killed  with  Calabar  bean,  contraetionn  are 
freely  induced  in  the  tributary  muscloft. 

Indeed,  the  Scotch  inrestlgator,  carrying  his  exporimonts  still 
ftirther,  and  using  ilelicnto  inntrunienta  which  it  ia  not  nncewuir}'  hero 
to  describe,  disoovcrod  that  when  the  artery  going  to  a  hind  leg  was 
tiod  in  a  tVog  before  the  {tdimoistr&tioo  of  tho  poison,  after  n  quick 
death  the  rate  of  conduction  of  impube  was  as  rapid  in  the  nerve  to 
which  tho  poUoo  bod  bad  (V«e  accemi,  as  in  its  protected  fvllow.  Not- 
withstanding tboee  (kcit,  the  drug  in  not  entirely  without  influence 
opon  the  nerves,  since  Dr.  I'Yascr  has  found  that  when  the  blood>Te«- 
mIb  uf  a  frog's  log  are  tit>d,  auil  thu  nniinal  slowly  poiaoned  by  n  small 
done  of  tho  oxtmct,  while  even  many  minutes  after  coflsation  of  reapi- 
ratioii  both  nor^'os  sccin  citually  intjict,  yet  6nully  a  time  comos  when 
the  nerve  of  the  poisoned  leg  refVises  to  react  to  the  galvanic  atimulus, 
altliough  the  f\inciional  power  of  the  protected  nerve,  nH  well  aa  of  the 
miiacloa,  ia  atill  porfect.  This  loss  of  functional  power  is  probably 
rather  in  the  termination  of  the  nerve  than  in  tho  trunk,  for  Dr. 
Fraitcr  fband  that  when  all  tho  blood-vcseola  supplying  tho  gtistrocne- 
tnius  muscle  woro  cut  in  a  &og  and  the  nnimul  jjoisoDod,  at  a  certain 
titoe  irritation  of  the  crural  nerve  produced  spa»«m9  of  the  gaotrocne- 
loius  alone.  It  ia  to  be  noted  that  this  perturbation  of  the  peripheral 
DorvM  baa  only  been  seen  in  tho  &og  when  Mowly  poisoned,  in  which 
OMO  the  bcnrt  oontlQUoe  to  beat  long  uflor  the  cemation  of  respiration, 
■o  titat  the  nerves  arc  as  it  were  macomtcd  in  a  solution  of  the  poison. 
Ita  existence  even  in  this  fceblo  degree  is  denied  by  Hamack  and 
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Witbowaki.  In  froge,  sod  still  mora  tn  wArm-bloodikl  nnimaU,  norv«- 
par.ily»iA,  if  it  exists  nt  all,  is  of  Ruch  slight  intcndity  as  to  b«  of  no 
pnic'tical  importuu^L'. 

Tbo  atlorant  Tifli-vfi-libres  probably  prMorro  tlioir  function  af\or  tbo 
motor  fibiNJs  have  been  affoctod.ns  was  eoomingly  proved  in  Dr.  Fraaort 
experimorilB  (toe.  cit.,  p.  19)  by  lying  the  vessulB  [n  th«  left  log  of  a  fVog 
which  was  afterwards  poisoned  with  strychnine,  when  it  wan  found 
that  roflos  raovomciita  wore  uxcitcU  in  tbo  kfl  log  by  irritation  of  the 
right  foot  long  after  irTitution  of  the  left  foot  bad  censod  to  cause 
mo?omoii1e  in  the  right  leg. 

Dr.  Fraser  studied  to  some  extent  the  offL-ct  of  a  strong  solution  of 
the  poison  when  applied  locally  to  a  nerve,  and  found  that  the  offcrenl 
fibres  woro  Affected  before  the  niVoront,  nnd  that  finally  the  function  of 
both  of  thom  woa  abolished. 

Spinal  Cord. — Since  the  abolition  of  reflex  nctlvity  bas  ita  origin 
neither  in  tlio  muaculnr  s^'stom  nor  in  tbo  norvo-trunks,  It  rauet  be 
Hpinal.  The  truth  of  this  conclusion  arrived  nt  by  exeluBion  baR  boon 
ahuudHnily  d^m»n«trared  by  diroft  experiment.  Thii*,  Frawr,  llar- 
nnclc,  W'itkowslii,  and  others  have  found  that  if  in  tlio  froy  a  pcriphonti 
uorv'fl  be  protected  by  tying^  its  artery  and  the  batracLian  be  poioonod 
with  Cniiibnr  benn,  ilio  pnrnly«i9  in  the  protected  limb  ooeur«  pari 
jftissu  with  that  lu  the  rcmniiidiT  of  tho  body.  Again,  Pnuter  divided 
tbo  npinnL  cordofa  h*og,  nnd  then  cut  or  tied  all  the  blood-vosAols  gtAog 
to  the  posterior  «celion  of  it.  After  this,  the  nnimnl  was  poisoned  with 
phyeosiigma,  nnd,  while  tho  usuiil  Bymptoma  devulnped  thomnclvoa  in 
iho  anterior  portion  of  Iho  body,  reflex  actions  were  unaffected  in  the 
poatorior  jmrt.  Further,  Dr.  Fraaor  lion  funnd  that  when  Iho  poison  i* 
applied  direelly  (o  the  coi-d,  fibrillnrj'  eontraetions,*  dito  probiibly  to  a 
loenl  irrila.nt  influeneo,  arc  indupitd  in  tbo  muwlos  ciippliod  IVxim  below 
the  point  <if  .ipplication,  hut  in  a  littlu  wbilo  all  niovumcnls  eoase,  aod 
even  galvanijtiition  of  the  cord  i»  itself  unable  to  elicit  reeponfto.  U 
800I1I8  completely  estnbliihod  by  the  ovidonce  whieh  hai*  been  brotight 
forward  that  tbo  most  prominent  olTect  of  Culnbiir  bmin  in  a  deprtstttut 
action  upon  the  tpinal  centres. 

Jtccontly,  however,  it  haa  boon  aMertwl  by  Papi  (Schmidt's  Jahrb., 


*  BvrarmI  qlMCrTcn  believe  (hat  CsliLliikr  bvut,  In  siBBlf  iloMS,  aclB  M  Kfllmuliutl  ta  lb* 
■pinal  curd.  Tbiw.  M.  VinUcliiptu  {.•^•u»«y>l.  Uatlt.  A'al.  CUui  AIuhI.  HVnm.  IKint..  IMI, 
Bil.  Ir.,  Abtb,  li.  |i. -19)  ■Itltnii  Cbut  Irtii  TniK  «hi»«  ilUra  lis  hrul  tifrd  ths  poiaon  prodMal 
violnni  cnnrnldoii*,  which  nUiwIcJ  iLo  (iroiatit«l  U-fi,  snd  mmc,  (bomfo™,  ha.*  bvm  nt 
«sntnl  origin.  Tim  |i!nii'lbl»oipliinnUniii  of  ihii  ■ut,[ii«t  thfniielru  ;  /'.>«,  tbw  lli<  fibr>M- 
lig-mi&o  u»«d  ooouintd  (eni*  Mlire  impurlif ;  uranJ,  (he  Kell-knonn  tnrl  tbiM.  oeruln  wpittl 
d«prMMDU  produf*  «rtivnl>i<.in,  Or  «veii  ainvtrd  iritis  >clbn,  by  psriUrilnK  r«flcx  iuhibiUuD. 
or  In  ROiDQ  unknown  Hk^,  Tb.  prolwhjlily  of  luniutUj  ofalknloul  It  inomuod  bf  CbauMrtioa 
Qif  Ptufimut  )I»rriwili(,.4reA. /.  i'j>*r,  f'aih.v.  /'Ji.irw..  in'\.  VH-  [1.4^4  j  i,  901 ), thai UM«4'a 
"wiUborltmo  purum"  conUins  ILill*  or  no  ralnbiirla*.  Sc1iwod«r,  boHtrgi  {fnrin,  Daqiat 
Tt.*^  I881I),  elalm*  thai  Dm  pura  phriwiiitmlne.  In  mM  Jowh,  mU  m  »  dUcina  ftSwaUai 
U  Um  DM«bi«1,  rM^rator J, and  two-iuulot  cooiru. 
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B(I.  oxUi.  i>.  287)  thnt  tlt«r«  is  in  fVogs,  preooding  tho  Bt4igo  ot  dcpro«- 
sion,  one  of  «xaltAtion  or  rcfltix  nation;  and  sIao,  on  tho  iitrdnglh  of 
•ome  expcrimontfl  upon  animnls  with  one-sidod  ncutioii  of  tlio  opiic 
tliaiaroiu,  that  tbc  caiuo  o(  loes  ot  voluntary  movomont  in  Oalabat 
IwaQ  poiMning  is  pnnilysiaof  Iha  conductinjg;  Sbnw  pusing  CVom  tho 
nppor  bruin  to  tho  tipinni  coatros.  I  hnvo  not  be«n  able  to  procure  I  ho 
ori^nai  papur  of  Dr.  Papi  (Gmz.  Lomb.,  I8€S),  but  hi;i  concltistoiis 
H«m  to  mo  highly  impro hallo.  The  primary  otago  of  roflcx  acti\nty 
probably  wim  produced  by  calnbarino  prosont  in  tho  oxtract  osod  by 
Him. 

Circulation — ITarloy  (loc  at,  p.  151)  and  Papi  (loc.  cit,  p.  287) 
amort  lliat  Calabar  boon  ha«  lltUo  or  no  iufluoaco  upon  tliv  heart ;  but 
Iboy  arg  undoubtedly  in  orror.  According  to  llarnftclc  and  Wilkowekl, 
in  Iho  li*i>g  undi-r  iho  influonoo  of  Lho  poison  the  hoari'»  contrnctiong 
bocoma  slower  and  atronger.  Wlion  a  maramal  is  poiAoiicd  wiiii  uumll 
doacii,  tho  cardine  action  of  tho  drug  is  subordinate  to  Ihftt  upon  the 
aorvo-oentrD9 ;  but,  na  has  boon  shown  by  Dr.  Fraeor,  whon  rory  largo 
dowu  of  tho  poison  are  ndminititcrod,  ospccinlly  if  thoy  be  injocted  into 
the  jugular  rein,  death  roralts  from  syncopo  or  IVom  cousoutanooua 
hiliiro  of  lho  cardiac  and  the  respiratory  f^inotions,  and  the  heart  is 
found  ftiTOStod  in  diastole,  flaccid,  but,  according  to  Dr.  Fmserand  to 
Drs.  C.  Amslein  and  P.  Sustschinsky  (^Untersuch.  Phijiiolog.  Jjnborator. 
VArxbtirff,  Tboil  ti.  p.  86),  responding,  though  foebly  and  nnecrtainly, 
to  direct  stimulation.  In  tho  frug,  Kusebach  ood  Fr6hlich  (PfuirmaA. 
Untemeh,  i.  p.  &(i)  havo  found  that  tho  nrrcatod  heart  is  inseoaible 
to  stimuli. 

Whon  Hmatlor  doiieH  of  the  poinon  are  exhibited,  thore  is  slowing 
of  tho  heart's  action,  ns  haa  boon  notod  by  Laschkowich  (foe.  riV.,  p. 
898),  by  Fra'W-r  {toe.  at.,  p.  48),  by  Dr.  J.  Tachau  {Archw  der  Seil- 
Jhoute,  1863,  p.  70),  and  by  other  ob«ervora.  Although,  aocording  to 
Ui«  exporimonta  of  Dr.  Fniacr,  there  ie  at  firat  a  slight  fall  of  tho 
blood-preoBure,  which  is  probably  duo,  n»  he  beliovos,  to  dimininhed 
ptilM-flN}qaoncy,  yot,  in  spito  of  tho  continunnco  ot  the  slow  palw, 
the  artorial  tension  soon  recorora  itaolf,  and  remains  fur  a  long  time 
much  above  the  normal  point,  while  at  tho  narno  time  tho  individiul 
cardiao  hcota  are  greatly  iiitrcaM.'d  in  strength  (Frasor.  BesoM  and 
G<Hs*}.  Finally,  the  aKonal  pressure  fnlla  far  boluw  normal,  arid  the 
power  of  tho  hi>art  ih  gradually  extinguished. 

The  qucatioD  oa  to  tho  exact  method  in  which  Iboee  chaogos  ore 
wntOigfat  is  of  Tory  difficult  answer.  The  long  diastolic  paus««  and  tho 
elofr  strong  beat  of  tho  hoart  surest  nt  onoe  thnt  a  chief  nctton  of 
the  drug  in  upon  tho  inhibitory  cardiac  nervous  Hystem.  Tachau,  bow* 
«T«r  {loc  cit^  p.  172),  found  that  after  section  of  tho  ragi  the  poison 

IfimMtii^,  IM7,  kol  \»*»  Umh  fnm  tke  ^pcr  of  .A>iut«lii  iiul  SuiUchiMkr, 
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prodacos  these  phenomena  in  an  oven  more  intense  degree  thnn  in  tb«i 
normal  heart.  Aa  thia  has  been  confirnicU  by  Liifcchkcwich  {p>e.  ctt.}, 
by  Fraser  (toe.  at.,  p.  49),  und  by  Ilnmack  and  Wilkowaki  {loc.  eit,  p. 
419),  it  must  bo  accoptod  na  a  provod  fact,  c«poeinlly  eineo  Vintsrhgnu 
han  found  (loc.  cit.,  p.  71)  that  iF  in  tha  iVog  the  brain  and  the  medulla 
be  dvatroycd,  physoaLigmino  etilL  acUt  in  i\A  u«ual  way  od  the  hearU* 
Tachfta  considers  that  this  detnon<«trntofl  that  the  cardiac  pheootncn* 
of  Calabar  bean  poisoning  are  not  duo  to  an  aetion  of  the  drug  upon 
the  inhibitory  norvca.  Amstein  and  .Snstschinaky,  hovrcvcr,  admiuing 
the  fact,  deny  that  it  warrants  tlic  conclusion.  Their  idea  appears  to 
b4  that  It  is  conceivable  that  a  subetance  ehould  so  act  upon  the  poriph- 
eral  inhibitory  ner?o«ndings  as  to  cause  them  to  influence  the  actioo 
of  Iho  heart  without  any  external  impulse,  and  conjwqueiitly  wbeo 
separated  ttom  the  ncrvc-ccntrefl.  KShter,  Hamnck,  and  Witkovraki 
have  all  found  that  in  the  frog  Calnbar  bean  etill  IwMns  ihe  pulae-TBt« 
after  compleUs  paralysis  of  the  perijiheral  vagi  by  atropine  f  (Archiv 
/.  Exprr.  Path.  Pharm.,  Bd.  \.  p.  2&0).  Kdhler  bolieres  that  liifl  ex- 
porimcntfl  prove  that  the  Calabar  boan  pamlyzes  tho  cnrdiae  occclo- 
rator  nerves.  It  will  bo  remembered,  however,  that  Tintschgan  found 
that  Calabar  b«aa  azerts  its  aonnal  influence  upon  tho  heart  after  do- 
atmction  of  the  aceebrator  centres.  Whatever  raoy  be  the  action  of 
sniall  doitfcs  of  ph^-sustigmino  upon  the  vat^i  atid  accelerators,  it  aeema 
to  me  that  it  must  bo  considered  established  that  tho  general  cardiac 
aymptonig  are  duo  to  a  direct  action  upon  tho  heart-muscle  or  ita  coa- 
tainod  ganglia. 

In  regard  to  tho  uctian  of  the  drug  upon  the  poriphei-al  vagi,  tho 
following  risumi  of  the  oridenco  la  of  interest.  Arnstcin  and  Su9- 
tfichioaky  found  that  the  excitability  of  the  peripheral  cardiac  vagi  is 
ii]cren.ted  by  Calabar  bean.  They  first  tested  the  elTcct  of  graduated 
galvanic  currents  applied  to  tho  divided  vagi  in  the  aaimal  to  bo  ex- 
perimented with,  until  the  exact  etrongth  of  the  wcokcet  Lurrenl 
capable  of  causing  diastolic  arrest  was  demonstrated,  and  then  exhib- 
ited the  drug  and  tested  tho  norvos  altcm'ards.  They  u»ud  in  these 
oxperiincnta  botb  mbbite  and  guinea-pigs,  and  found  that,  without  A 
eiaglo  exception,  currents  much  weaker  than  thoee  which  previously 
wero  ban>ly  oiToctivB  would,  after  the  poisoning,  atop  the  heart ;  also 
the  super-excitability  of  the  peripheral  inhibitory  nerves  was  shown 
by  the  fact  tliat  under  the  iudueuce  of  tho  drug  tbo  diastolic  arroat 
oontiuuod  much  longer  than  normal  atlor  the  withdrawal  of  the  stim- 


*  Tb«  hat  UtM  A^bkrlMM  Mit  In  itauMMl  m*m*nAtri  Mffloa  til  ib«  pw  r»|riun  iu>li> 
«alM  iliki  II  bM  DolafluMiM  npcn  th*  liililblUiryaaitrWi-^aaanlailaBoaiBra*'!  k;  Anutaln 
Wki  SaitM^lnUj  (fa*,  til.,  fi.  101).  who  ftniBd  Hut  u  la}«elh»  «f  Ui  4ra(  Idld  %  t*n>t!d— 
i.t..  Into  IK*  tKklbtbirr  M>tt*— JIJ  Mt  MOM  *>mj  MMkal  inB^kt*  diKibuLMn  in  l^  nua- 
lior  pT  lb«  CBTillaa  |>u1>«li««>. 

t  KtMihwh  Md  FrObltgh  ((m',  tit.,  ^  H^  UMrt  Ual  ia  hvp,  klttwuixta  tb«  n«t  are  nnt 
man  •i«iuWi  baSn*  Iku  «ll«r  tb»  patiwila^  ■llwnliti—  of  itaa  tcboiu  ilnuiM  uiil  or  th« 
karWM  bM  nook  ui«h  Ihu  lb*  wrw*!  laluMw«>->blob  !•  rw;  MOaonlinarr,  If  tnia. 
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uitu  fVoni  tlio  ^ap.  Thow  oxperimenU  hnvo  boon  dlrocUy  corpobo. 
nteA  by  Rotsbfteb  and  KnJhIich  upon  iVie  rabtjit  {/oe.  cit.,  p.  57).  Dr. 
Fnscr'a  cxjicriinenU  npon  the  local  cariltac  application  of  tho  dru^ 
■n  afao  soomiDgly  con lirmn tire  of  tlioso  of  Arni^tcin  and  SiuUchinsk}*, 
for  ho  found  Ibat  when  tlie  poison  ttm  put  dirooUy  on  tho  heart,  op 
into  ono  of  its  chambora,  it  cnuHeit  a  proton^d  dinstolio  pauBO,  lollowud 
by  conlractiona  inten-uptod  by  pau8L>4,  and  llnnliy  by  rcsumptjon  of  rcg* 
ular  contractinnft,  or  elae  by  dia&tolic  arroiit>  tho  heart  still  rotAinin;; 
it»  power  of  rMpondiDg,  in  an  ombnmuiAcd  manner,  to  atimult.  Tfacso 
expurimoata  ccrt^iinly  sovm  (o  provo  thnt  Calabar  bean  do«8  oatiso 
excitation  of  tbo  p«^riphcral  CJirdinc  npparatiiH.  Amstein  and  Sub- 
trchinsky  ftirthor  confinii  tliom  by  otbur  exporinsonla  of  mucb  in- 
terest. Tbcy  injected  into  nibbits  such  amounts  of  atropine  as  com- 
pletely to  panily7.e  tho  peripheral  cardiac  vagi,  ao  thai  tho  i)t7ong<<»t 
currents  vrboo  applied  to  ibo  nerves  MIed  to  iafltiL-nce  the  bcjirt'a 
action,  and  then  restored  /unctiorutl  poaer  to  the  pncunio^atricfl  by 
Injections  of  Calabar  bean,  so  that  currents  of  modernto  intensity  caused 
diajttolic  arrest,  l^ese  exporimontd,  if  accurate,  prove  thai  pbyBosl);^- 
mine  Is  a  powerful  excitant  of  the  pcriphornl  vagi.  Kuhlur  (loc.  cit.). 
Using  the  iVog,  and  Kosabacfa  and  FrohlJch,  UBlng  tho  rabbit,  tailed  lo 
restucitnte  the  almpinixed  va^i  by  tneana  of  Calabar  bean,  but  it  19 
•rideat  that  a  nogiitivo  rosult  in  such  a  euHO  might  be  duo  to  an  im> 
proper  proportion  in  the  doses  of  (ho  connt«p-poi»on,  or  to  the  atropine 
being  employed  in  oTunv helming  amount.  In  wurm-bloodod  aninta^ 
at  least,  the  vagi  are  not  paralysed  during  life  by  pbysostigmine,  as 
is  Qvincod  by  the  experiments  of  Amstein  and  Suslschinsky  {loe.  eit.,  p. 
101),  confirmod  by  linmack  and  Witkowski  doc.  cit.,  p.  433).  Some  of 
Iba  results  obtained  by  Fm^-r  {loc.  eit.,  p.  3C),  confirmod  by  Rosebacb 
and  Frdhlich,  nppnrontly  totitradict  but  in  reality  nccord  with  them. 
In  the  fh>g  there  waK,  indocd,  at  last  n  lowt  of  Ainctional  power  in  tba 
Ta^i,  but  not  until  very  lon^  aAer  the  cos-uitlon  of  respiration,  aller  all 
Hie  ncnrca  of  vt'luntnry  motion  had  lost  Iheir  functional  power, — 1\«., 
alter  death  wouM  bare  occurred  in  a  mammal,  Ilarnaek  and  Willcow- 
ski  adlrra  that  the  vagi  never  low  their  power  in  the  IVog  to  lesson  tho 
nto  of  thn  heart-beat,  although  itnablo  to  caimo  dia-ilolic  arrest. 

In  summinjE;  up  tUo  evidonco  in  regard  to  tbe  action  of  tho  drug 
upon  tbe  vagi  it  is  plain  that  no  positive  eoncluaion  can  be  nncbad, 
■Itbongh  it  MKimfi  probable  that  the  dmg  /!rst  inereaaet  and  then  tatau 
tbe  power  0/  tke  inhibitory  nerves  over  the  heart. 

Att  alroody  stattd,  a  ver>'  prominent  plienomonon  >□  Calabar  bean 
potsooiBg  is  riso  of  tho  arterial  pressure.  This,  of  course,  may  be  of 
»>»dt«jt  origin,  or  it  may  bo  due  simply  to  a  contraction  of  tbo  nrto- 
rialea,  or  it  may  arise  fVom  n  combination  of  these  cuusci.  Beznld  and 
GMi  (<iaotod  by  Anutoin  and  Su^tschinshy,  p.  87)  found  that  the 
arterial  pre^atiro  still  rose  under  tlio  inilucnce  of  the  drug  after  section 
of  llie  spinal  cord  high  up, — I'-e,  nftvr  general  rnso>motor  paraiyiU8. 


2S4 


OEiVERAt   KE.VEDrES. 


Ilnrnftcli  ftncl  Witkowski  nlso  found  thnt  when  tho  vatio-niotor  cemrcB 
*or«  paralyzed  wiih  chloral,  physoaligmino  eausod  very  decided  increase 
of  tlie  arlorinl  pnywure.  It  is  evident  that  tho  incroased  force  of  tbe 
circulation  producvd  by  phy&OALij^mino  muat,  at  least  in  part,  bo  duo 
to  a  direct  action  of  the  drug  on  tho  licArt. 

Tlio  fact  that  the  ri8o  of  Brlc-rial  pruHsui-o  pi-oduced  by  Ca1a1>ar  betm 
U  not  BO  great  in  animals  whoso  cnrds  Iiavo  been  dividod  as  in  those 
uninjured  ccrtaialy  indicates,  tboii^h  it  does  not  prove,  that  tbo  in- 
ori>aHO(l  arlurifll  t«nsion  of  phyaosti^iiino-poi)wni»g  in  in  part  due  ta  tfony 
motor  spasm.  T)r.  Frascr  believoM  that  Cnlabar  bean  does  prodnco  ilii« 
Rpaam;  but  his  cviJcnco  in  iiiHullicicul,  to  establish  bin  concluaicm.  It 
consiste  eimply  of  some  exporimeota  upon  irog«  in  which  the  spinal 
cord  wns  divided,  and,  tho  animal  boing  put  on  a  "frog-plate,"  th« 
arturies  of  tbe  web  wore  watched  while  Calabar  bean  wiui  oxbibiled. 
Br.  Frasur  believed  that  under  tlioso  circumstaiioca  the  arleriva  coa 
tractod  conniderably  at  first,  and  afterwards  dilated.  Dr.  Ilarloy  (iVac- 
titicHer,  1S69,  iij.  168)  8tntc»  lu  tho  result  of  his  studios  that  Cala- 
bar bean  can  )>q  soon,  when  applied  locally,  to  cautte  contraction  of  tho 
roins,  tbe  nrtcrici^  remaining  unafTccted  ;  wliilo  Dr.  Praser,  in  contradic- 
tion to  this,  buliovca  that  bo  haa  donionatratod  that  tho  local  application 
of  physostigma  produces  dilatation  of  the  aneriea.  It  is  not  nooeasory 
here  to  rvilunitu  my  objoctionB  lo  such  oviduuco  as  this.  If,  under  the 
circumstances  of  the  first-mentioned  experiment*  of  I>r.  Praser,  Calabar 
bean  contraetjt  tho  amull  vesiivls.  it  muat  bo  by  a  pcriphuml,  not  centric, 
action,  aineo  the  vcesols  were  Bopiinitod  by  the  division  of  the  cord  t>om 
the  vaso-molor  e«ntros.  It  is  plidn  that  thi:^  is  in  dinct  contradietion 
to  Dr.  Franer's  experiments  on  the  local  application  of  the  drug.  Again, 
it  is  oontrodictoty,  rutliur  than  coufiniiatorr,  of  that  furniehcd  by  the 
study  of  tbe  blood  ppessuro.  The  only  logical  conclusion  soenis  to  me 
lo  bo  that  at  present  we  have  not  proof  that  Calabar  boan  acu  upon 
tho  voao-moCor  nervous  system.  As  tbo  incroaaa  of  tho  arterial  prensnre 
is  ID  great  part,  if  not  altogether,  due  to  the  increased  energy  put  forth 
by  tho  hoan  under  the  influence  of  physostigmino,  and  as  that  iuflu 
onco  is  oxertod  directly  upon  the  heart-miwclo  or  it«  ganglia,  it  te  evident 
that  pbysosiigmine  directly  causes  the  heart  to  put  forth  mora  effort,  or, 
in  other  word.s  stimulatos  it.  The  final  diastolic  arreet  (the  lose  of  tho 
power  of  rwponding  to  stimuli)  shows,  Lowovor,  tbflt  at  tart  the  poison 
paralvKea  the  heart.  In  cunaidenng  the  general  pbyaiologivul  actioa 
of  tbe  drug,  it  must  not  be  forgotten  that  its  influence  ujKtn  the  heart 
is  entirely  eubwrriont  to  its  influoace  on  tbo  nervous  system,*  and  thai 
death  in  thenianimal  occurs  before  tbo  stage  ofcardiac  palsy  is  rooohed, 
unhns  tho  drug  be  injected  directly  into  tbo  hi^art  in  ovcrtvhulmiug  dose. 

*  Tot  ftdbMMipa  of  U)«  |i»ai»lUr  owUiao  nfatilsu  of  pfajaMtlcBuia  u4  niumrkac^  tm 
Ji«|M|Mrb7  UanMk  and  WUkowakl.  TbM* uttaon  Miwn  ttal CUater  kau  mu  is  matin 
lb*  hMrt  •—  *M«,  aoi  bjr  futtjuvg  tb«  osHiM  iaUUtmy  ^ffmtum,  bat  by 
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I  do  not  bolioro  that  phy»06tigma  baa  much  fiction  upon  tho  bioo<i. 
Cartaiaiy  iu  iulluunco  ujKm  llm  uorvuua  sygttiui  U  a  diroot  ono,  Miic-e 
Levrisson  (^lUkhert's  Archiv,  1870)  has  foiind  that  it  acta  ujmq  tlie"iiall 
frog"  ua  upun  tlio  nurauil  aQioukl.  Tim  ullei*uttuuH  uoted  by  Dr.  Fnutor 
io  Hio  blood  aro  probably  produced  by  the  asphyxia  vrhich  prccedoB 
doath :  tbeeo  altcraliooa  aro  thnt  tho  blood  coagulates  slowly  and  Ioo8«ly, 
anil  the  nx]  dialu  in  dogs  and  ia  rabbits  preaaat  viu'iuiut  irrogularitim 
of  outline,  anions  which  may  bo  uolod  a  woil-markcd  atollar  crunatlou, 
bat  that  tho  n«plnktory  ftmctioD  of  tho  blood  is  not  intorlurod  with. 

Jnteftines- — Intwttinnl  pomtnlitU  is  very  much  increased  by  the  action 
of  Calabar  beau  (WusIormaaEi,  Schmidt's  Jahrbucker,  Bd.  cxxxviii.  p. 
2M;  Papi,  Jbult  Hd.  cxlii,  p.  287;  Fnwicr,  loc.  cit,  p.  57).  After  poU 
«onoua  dodiia  ihtiro  id  at  Ant  a  &tagt  of  ozcoodiugly  active  movomcoti 
in  ihe  bowels;  tlten  Bpasmodio  tetania  oaotracliou  of  tho  inluAtinee 
oocura,  HO  that  their  calibre  is  Tory  much  diminished  ;  and  Snnlly  rvlnx> 
otion  and  dilutution  take  place.  Aflor  doath  tho  Toruictulur  movomunte 
ATD  found  Tory  much  le»seaod  (Froaei-},  or  altogothor  aboliab«ct  (Tachau, 
loe.  eit.,  p.  73). 

The  action  of  CaUbar  bean  upon  the  iut«atines  appoors  to  be  periph- 
eral, duo  to  oontoct  of  the  poiHOo  iu  the  blood  with  the  muaculai 
Sbrua  or  the  gaaglionio  oorve-ceUa  in  the  vralls  of  tho  bowcla.  Foi 
Woetermnna  {loe.  cit.,  p.  291)  found  tbat  extirpation  of  the  cartlino 
gmoglioD  hiid  uo  effect  upon  the  action  of  the  drug,  but  that  tying  uf 
ibe  uiesoaterifl  aod  of  the  ctelioo  ai'turies,  before  poisoning,  prevented 
•oy  iacrc»M  in  tbo  poristaUis.  Calabar  boan  probably  iadutiuce«  intoa- 
tinal  aecrotion.  Itfi  action  upon  the  ealivury  ^Innds  is  often  decided, 
Blld  according  lo  Huidunhuiti  u  not  prevented  by  atropina 

Ej/e, — Oalabar  bean,  as  is  well  known,  strongly  contracts  iho  pupit, 
.  when  applied  to  tho  eye  and  whvu  exhibited  tDtemulIy.    Evidonlly, 
-la  the  0080  of  atropine,  the  pupillary  aution  of  Ualabar  bean  should 
ba  itodied  fhin)  two  points  of  view,  the  local  and  tho  oanstitutioaaL 

Thoclo)K.-ncMOf  tho  analogy  botwooD  thopnpiUury  action  of  ntrnpino 
and  tbat  of  Calabar  bean  is  &een  in  tlte  fact  that,  like  tho  fonner,  the 
latter,  as  ^hown  by  tbo  oxporiiuent«  of  Vdo  and  Leven  on  ehiokona 
(^Coinplet.Ilrndus  Soe.  Biotog.,  1863,  p.  ISl),  doe*  not  nfTect  tho  indee  uf 
birds.  Thus,  analogy  would  sccni  to  pruve  thnt  the  Inllucnoo  of  Calabar 
boat!  id  directly  upon  tho  peripheral  uervee  of  the  irio. 

Although,  then,  I  am  not  able  tu  citu  any  diivot  vxperimenlul  proof, 
ytl  it  w«ins  to  mo  scarcely  doubtfVil  that  tho  contraction  of  the  pupil 
produced  by  Calabar  bean  iit  always  a  local,  pcriphcnil  influence,  wbvthvi 
th«  dm^  be  plooed  in  the  eye  from  the  outaide  or  be  carried  through  tin: 
geDsral  circulation.  It  la  evident  that  tho  myosis  may  be  caused  in  one 
of  tbree  melbodft, — by  paralysis  of  tbo  sympathetic  dbros,  by  stimulo* 
tioa  of  the  oculo-uiotor  &bra*,  or  by  a  coijoiut  action  upt>n  both  seta  of 
Mnr»-eodings.  In  which  of  thoM  ways  tbo  dnig  actti,  wo  are  not  yot 
able  to  decide. 
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It  h&a  boen  hold  by  various  authoriliee  tbat  if  galTO&IutloB  oT 
Uio  Kymp&Uiutic  fibms  in  Lbo  anek  fuil  lu  uxjnmd  a  oontraotod  pupil, 
tha  mya«A  maal  bo  due  to  paralyBU  of  ibe  sympiLthotic.  Evideatly, 
how'uvor,  this  ia  olniiiiiiig  too  mucb,  fur,  oa  paiotcd  uut  by  GrQnbo^^ 
(Virch'jws  Archiv,  Bd.  xxx.  p.  !>2l),  it  is  concoiTable  that  an  oouio- 
motor  Bpuiim  can  oxint  of  sui;h  intehtiity  that  the  nritagoiiii^tic  nerve  ii 
uuable  to  diUto  tbo  pupil.  Tiio  queaiiou  nriaea  vury  p«rlinvutly  at  thk 
point,  AVhnt  ie  the  fact  in  rugtkri  to  Ciilabar-niyosia '/  Does  or  doM 
not  galvanic  atimiilatioti  of  tbo  cerviual  sympathetic  dilnt«  the  pnpUf 
TUo  tuoliiuuuy  in  Humewhat  ooiillicUug.  Dr.  Grujilugon  (loc.  ett^  p.  &21) 
enya  tliat  dilatation  always  occiin,  although  to  a  aJight  extent  (ill  bt- 
schrdnktca  Masse) ;  whilu,  on  tb«  otbor  hand,  Dr.  Gii»tuv  En^lhardt 
( Untenvch.  a.  d.  Pht/miug.  Laboralor.  in  iVitrcbitrij,  Tbeil  ii.  p.  526}  biu 
found  that  galvanixationof  ths  cervical  sympathetic  has  no  effect  upOB 
tho  cuiiLructud  [luijil.  The  exptirliiioutd  of  Kra^r  (^c.  cit.,  p.  60),  of 
Bei'Uiitvin  aud  Uogiel,  uiid  ef  Itouunthul  (Jicichcri's  Archil),  ISti3),  would 
seem  to  iijconcile  these  difieronued,  and,  by  their  accord,  to  prove  that 
uudor  tbu  luaxiiuuiu  iiifluuiit'io  of  Calabar  buati  the  Kympatbetio  is 
powerleiv'S  while  when  the  contraction  itt  the  r«Milt  of  a  milder  inHu- 
oQcu  of  Lbo  drug,  sUmulatiOQ  of  the  cci^ical  aerw  will  cuubo  a  ccrtaia 
amount  of  dilatatiuii*  Fraser,  and  alw  Engulhurdt,  have  found  that 
if  tbo  polo«  of  n  battery  be  applied  directly  to  an  iris  uvea  most  pro- 
foundly contrauttd  by  pbysoetignia,  inimudiaU>diIiitati«a  occurs.  Tbasa 
fact^  for  ivasoua  stated  above,  do  not  absolutely  prove,  but  tboy  oor- 
I&iniy  roudor  it  highly  probnbLo,  that  Calabar  bean  paralyses  the  periph- 
eral sympathetic  nerce-fibres  in  the  iria.  It  is,  however,  utmost  equally 
probable  that  there  ia  a  coii^ciitaneouH  stimulation  of  the  ocuUhmotor 
torniinntions;  for  the  myo9i.s  caiiflcd,  libe  tbo  mydri&fiiB  produced  by 
atropine-,  in  an  active,  not  a  pusttive,  eunditiuD,  nud  is  not  only  muoli 
mora  forcible,  but  is  also  much  more  complete,  tbaii  that  which  fellow* 
Buutiou  of  the  cervical  sympalhutica.  If  the  ubsorvution  of  lioaabacb 
and  Pr6hlich  bo  correct,  that  overwhulining  dusoa  of  the  ph^'BOstignuDQ 
finally  dilato  tbo  pupil,  it  w  evident  that  the  oculo-motor  stimulation  is 
replaced  aflcr  »uc!i  dotio  by  ooilo  motor  palsy. 

Urine  and  Jilirmnation.— The  aliialoida  of  Calabar  bean  have  been 
found  in  various  secretions  by  Drage-adorff  and  his  pupil,  Pauder,  boi 
it  chiefly  cacapes  with  the  unae.  Its  ahsorpiluii  and  elimination  are 
very  rapid,  a»  both  If.  Toich  and  D,  Schwcdor  have  found  it  in  the 
urine  a  half-hour  after  ingestion.  No  studies  of  jt«  influence  upon  uwa 
eliminatiun  iu  hualtli  ara  known  to  me,  but  aecording  to  Dr.  MorvoD 
(Journ,  Meat.  Set.,  Jan.  1875)  it  dccreaacs  the  urea  and  other  urinary 
solids  in  paresitt. 

•  EUceaM?  RnubMh  uti  rrflhliph  iiffinn»d  Ih^l  galvanimtioi]  of  (be  tjmpMbctia  •Ull 
o>u«M  (iil»t*ii"i't  o'*"  "h*!!  tlio  »«ilon  or  ihs  [ihjauitigtalQe  l»  u,^,(  rigoroiit.  Ab  U  ta 
»CBn:dj  <»ttoiiir«Iil«  llint  tto  r»rli>ui  oHiar  lnTotilj(i,tan  iliauld  bsra  baen  «o  UMh  In  tnw. 
It  u  t>n>tHibla  LliAl  Itawbitali  tai  Fr<tlilUU  luoil  «ueh  itnug  suittuU  tliAt  tli^  wtr*  < 
Iniiinittcd  to  tliB  icu. 
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mC8. — Tlio  [ibysiy|oKi(.al  flcUou  of  Ciilnbar  bean  liaa  sug- 
ilB  use  in  spaamodic  uH'ocUoos,  in  atony  of  the  mmculur  coats 
of  tho  bowel,  nnd  iu  vnnoiis  ilisonsas  of  ilio  oye. 

Tbo  action  of  Calubar  beun  uiwn  the  KpinnI  cord  very  early  loJ  to 
Its  OM  in  epaainoiJic  atTticlioiis,  and  espocially  in  Uianiu,  iu  wbivli  diacatid 
it  lias  be«a  mora  fi-o«Iy  «cn]>loyod  during  the  l&et  fow  yoora  than  any 
otbor  remedy  except  opium.  In  the  pnper  of  Dr.  B.  Kocmer  (^iil.  I/>uia 
Afed.  Surg.Jiiurn.,  IS73,  p.  36")  »ro  collwcLod  furly^evon  cjww*,  of  wbtuU 
tvroaty  proTod  fatiU.  To  th«so  I  am  able  to  add  tbe  twenty  n-boae 
rofdreuoM  an  giwn  bcluw,*  moliin,^  in  all  »ia:t3--ffov4]u  cu^oti.  with  Uurty- 
Mveu  rooovorioB  and  thirty  duatlia, — not  a  voi-y  flattering  reoord. 

It  in,  however,  proper  to  state,  ns  atfecUDg  the  vnluo  of  them  8tn 
tblica,  that  much  uf  thu  Cutabnr  boan  extract  which  ha»  been  offorod 
in  the  markotiapractioiUy  in«rt,  and  in  alt  probability  loeomcof  tbew 
owM  tbo  drug  did  not  have  a  fair  trial ;  and  that  whvu  vapocial  caro 
vaa  taken  by  curtain  obsorvera  hotter  resulta  viare  achieved,  although 
on  so  amall  a  scale  as  to  leave  the  iasuo  in  much  doubt.*}- 

It)  triamu)  tmonaiorum,  Calabiu-  Loan  has  boon  employed  with  reaulta 
cvrlaiiily  no  more  eaeoumging  than  tho»a  obtained  in  totaiiUH.  In 
cAer^<i  it  has  alfto  been  usud  by  aomo  pnietitiuners  with  aMert4Ml  advan* 
tatga,  but  Hirther  experienoo  hardly  juatilles  ita admin iatmtlon  (eoo  BuU, 
Qiti,  1'herap.,  Ixxxix.  85,  bl\). 

The  pbyHiulogical  oettun  of  pliyeostigma  upon  the  unstriped  intee* 
tinal  mumrlo-llhres  has  lod  to  it»  employment  in  aton\/  of  the  moscnliir 
ctt-it  of  tbo  buwulti  and  other  eiinikr  organs.  l>r.  V.  Subbotiu  (^Archiv 
S-  Klin.  Med.,  Bd.  T.  p.  285,  iSfiO)  baa  used  the  extract  n-ith  the  bap- 
}HMt  rosulu  in  a  cane  of  cAront'c  brojickial  catarrh  with  intcnue  d^tfuaa, 
beliovod  to  be  due  to  weaknosa  of  the  bronchial  muscular  fibrua,  and 
al^o  in  one  of  apparently  "/lAdnlo/n  tumor"  with  cKronic  tnte^tmai  dya* 
ptpiia  and  catarrh.  In  cotutipation  dependent  upon  ruUixnlion  it  tg 
alao  said  to  be  utsefkil.  Dr.  A.  Killer  strongly  endorKes  the  value  of 
tJte  extract  in  chronic  intestinal  aionif,  after  or  during  a  catarrh,  in  tho 
coDTslMoenoe  &am  fever,  etc.,  and  in  contUpaUon  with  Sutulunoe,  in 
uMtoorinn,  etc.  {Chariti-AnRalen,  18S3,  Z36). 


•fATiL  Cum.— Fteiriek,  1  {Qlafjom  Midieat  Janmal,  UflS,  p.  Sod):  Fmnmlltt.  1 
\Tk*  JftHif,  Ott.  I,  UT1}{  L>bOfJt,l  {Briii*A  MtJifal  /«..-»« J,  J un*.  l87S)i  VddirUM, 
HPUiadalpM^  MtditMl  Tim^t,  vol.  i.p.(i»i  Tjww,  I  (mrf..  p.  41fi]  j  JohMOR,  1  (/M4., 
p.  »n)i  I  <£Mduii  £<Tw*l,  lel4);  SilbtnMDB.  1  {CAarUr't  TAttit,  IMl);  DslMBBmh  1 
{t^Ht  rWtM,  I»;l);  HiolMkit.  I  (TUm  da  Cwneoon.  l)tT>).  II>a><-*Rin.— rMvlck,  1 
{Oliugv^  Mniieat  Jomnal.  I8«9.  p.  ^tOO)  ■  Knriun,  I  (MhUmI  JCraaUnir,  JbIj,  1869)1  V- 
W.  Kms,!  {f\:udilpkU,  ir.tf.V.J  r<'*N»,  TOt.  I.  p,  iy()j  J.  U.  IWItord,  1  (/(id.,  p.  1)1)) 
OlulsiliUB,  I  {Britiilk  Mtdicmt  J^n^  1.  1Gr4>[  1  (CV*«iW<ir>  Unnt,  Si-pi.  187S).  All 
Ihmt  CMM  wen  of  tlM  UaaUBtk  IWib  of  th«  dh—fc  ClwrLer,  I  (I'-fit  Thti;  ISSI); 
Itanwa.  t  <£<■«««.  Jin.  18HI);  Poolaj,  I  {Xt»  i'ark  UtJ.Jourm^Stft.  1S;SJ;  Sllbaniiuin, 
1  {OUfUr't  TU»i:  lUl). 

t  r*r  •  faronUa  tMMd,  M*  WUMtt,  Otatym  3li4ieat  Journal,  M.S.,  IU9,  V«L  L  |>.  M  ; 


OESSHAL  REMEDIES. 

Calaliar  bean  haa  also  been  umpluved  in  Orydinau-polMnlng,  «&<!': 
reoofui'/  obtained  aflur  Lbe  iiigc:5tLon  of  throo  grains  oflbo  latter  alka- 
loid is  roportcil  by  Dr.  J,  W.  Koywortii  {Glastfow  Med.  Journ^f  JH.  3^ 
J«69, 1  M).* 

Id  epilepsy,  some  trials  buvd  boen  m&do  of  the  dnig,  but  Its  valuo  U 
very  doubtl^l.  Dri*.  Ilaiiinclc  and  Witkowetki  have  found  that  iu  ojii> 
Icptic  guioou-pigs  physoiitigiuiiia  c-ausM  a  BucCOB»iuu  of  lita  luHtiii^;  fur 
boui-8  and  days,  Tlioy  hav«  further  not^d  a  Bimilar  induoncQ  upon 
mun.  AtteniioD  has  aUi>  been  cullod  lo  the  cniptoyiuent  of  dUubur 
bean  ua  a  t/alada^of^ue,  tbo  uxtnict  boiug  uppli»d  to  Uie  brwiAt  itiwlf 
{Brit.  Med.  Journ.,  1876,  ii.  &H). 

AsutMsTRATtuN. — CataboT  beAn  is  usually  admintittered  iaanextratt 
^Mxtractmn  J'hySDsCiijmiilis,  U.S  ),  lbe  euiiiiiiuiiuiii^  dui>v  uf  wbicb  itt  one- 
tenth  to  ono-fiilii  of  »  grain.  The  doso  of  the  tincture  (  TSnctura  Ph^ao- 
stigmalii,  U.3.)  is  twenty  lo  furty  niiiiima.  The  alkaloid  is  preferable, 
on  uccoimt  of  ita  certainty,  but  eara  is  rcquiBitc  not  to  use  it  too  freely. 
Jloiichiit  LciB  found  that  in  chihli-un  onu-twuntieth  of  n  grain,  givsB 
iiypodi-rmically,  will  produce  vary  decided  Byraptoma,  vrbich  ontirdy 
paes  oir  iu  about  tlirvu  huurd.  It  ia  prubublu  that  on«-&lV»nlh  of  a 
grain,  repeated  every  throo  hours,  will  bo  found  to  boa  moderate  dow 
for  the  adult.  It  should  always  bo  borne  iu  mind  that  in  tetanus  and 
otbcr  HCTcro  diaeaacs  ii  in  QUL-uK4Hr>'  to  augment  tb«  doso  until  an  effect 
is  produced.  Hiirnnck  givee  the  n^inimuni  futa)  doeo  of  eserino  fls  for 
dag»  foiir  to  tivo,  rubbitci  tiir«c,  cats  two  to  ihroo  miUigraiiimw.  The 
fimg  roKibits  these  doses  BUccesHfully. 

ToxicoLOOY. — >St>  fur  aa  I  know,  Cnliibar  buan  has  not  been  UHud, 
either  in  £uropa  or  in  this  countr}',  with  criminal  intent.  Iu  Liverpool 
eevoiity  ohildron  wore  ac?c:idGnta]ly  poinoncd  at  one  time  {Med.  Timt$ 
and  Gaz.,  Oi!t.  1864,  p,  40G),  Many  of  the  vicLima  vomited  spontane- 
ously,  and  thus  roliovcd  themsclvcH.  Those  brought  to  Ike  hospital 
wore  in  n  elate  of  extrunic  praitrutiun  and  niusfulur  rt'lusalion.  They 
appeared  to  aufTer  almont  na  pain,  only  some  of  thorn  saying  they  bad 
a  little  "  belly ^iche."  AmoQjj  some  thirteen  examined,  only  one  had 
the  pupils  coutntcied.  The  only  child  who  did  not  rcco%'cr  was  oxcofr 
Nvely  weak,  and,  crying  out  euddcnly,  mus  dead  of  Budden  syncope. 
The  heart  was  found  relaxed  and  flabby,  both  sidt.'B  equally  full  of  blood. 
naif  a  bwin  producud  in  a  strong  man  (SC.  BartkoLJScsp.  Rep.,  1879,  xv.) 
great  muHcnlar  weakness,  tightneHs  aeraH»  the  chest,  tem|)oralure  of 
86.6°  F.,  very  slow,  iulonnittenl,  irrci^ular  puldC,  aiid  collapse,  wilhoul 
vomiting,  purging,  contraction  of  tbo  piipiln.  or  a.lidominal  pain.  Dr 
LoddevHiaedt  (^Berl.  Klin,  Wochenxck.,  Ifi88)  i-isports  a  Itypo dermic  fojeo 
ttoQ  of  one-bulf  a  milligrutniiiu  of  the  »ulph»tu  of  eNurino  In  a  boy  nin« 
yoaitt  old,  followed  in  a  quarter  of  an  hour  by  violent  headache,  fhM 
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ilion,  slowing  of  (ho  puli>e,  repeated  Tomiting,  oonlrao- 
tfoa  or  the  pupils,  and,  flnolly,  deep  collapBe,  from  which,  however,  the 
patleot  lyeovonK). 
I  In  1864  I>r.  Kloinwfichter  treated  &  caao  of  poisoning  by  an  unknowiL 

'  quftnlity  of  atroptno  with  CaUbar  b«aa,  Apparently  with  t;rt>at  baaodt. 
Dr.  BournovUI«  dotailod  in  1867  Mine  esperimonta  wldeh  eeomod  to 
•liow  that  there  is  a  real  antitgoniam  l>etvroen  Calnhar  bean  and  the 
mydriatic,  nod  in  1870  {It^cJie  Photograph,  de^  ll6pitaux)  published  five 
oxporimont«  upon  giunoa-pig(>,  which  u'oro  very  doeisiro  in  that  a 
proved  IhtAJ  dose  of  phyaostiirmii  wna  giroii  in  each  caao  and  recovery 
obtftlDOd  by  tbo  use  of  non-ItitbrLl  dosoa  of  atropla.  lo  IStid  Prof<aesor 
I  Buborta  Riirtholow,  of  Cincinnati,  on  the  Btrength  of  a  fon  roatly  imlo* 
cisivo  experiment)*,  arrived  at  a  conolluioa  opposite  to  that  ef  Boumo- 
villti.  Kucently,  Br  Frneor,  of  Edinburgh,  has  inveetSgatod  the  subject 
in  HO  thorough  a  manner  that  bia  ofm&y  inay  serve  as  a  mode)  for  those 
who  aro  desirous  of  nludy in;;  questions  of  antagonisms  between  poinoas. 
His  cxperimonta,  thrc*  hundred  and  thlrty-ona  in  number,  were  mndo 
chiefly  upon  rabbits,  a  few  hitving  been  upon  dogs.  He  tirat  inroi^ti- 
goted  aa  to  the  nummura  fatal  doHe,  per  pound  of  the  aniiunl,  of  tbo 
proparalions  used, — the  extract  of  the  bean,  and  the  sulphate  of  csenne. 
It  WM  MC«rtAinod  that  the  minimum  lethal  do!!c  for  mbbita  of  the  ex- 
tract of  physostigma  which  ho  employed  whs  0.4  grain  per  pound ;  of 

■  the  tnlpluttc  of  oserine,  0.04  grain  per  pound.  Then  in  aixte«n  cxpcrl- 
monta  in  which  roco%'cry  fullowed  the  adminiutrHtion  uf  a  duso  of 
atropine  givoa  in  combination  with  a  do«e  of  phyeoetigmn  equal  to  or 

■  ID  exMU  of  tbo  minimum  fatal  dose,  the  animal  used  was  killed  long 
afterwards  by  a  do«e  of  tbo  Culabur  bean  Icm  than  or  e^nal  to  that 
fVom  which  recorory  had  occuired  under  the  influence  of  atropine.  In 
this  way  a  perfect  demonstration  of  the  power  of  the  countcr-poisott 

_    was  obtained.  • 

I         It  waa  found  that  the  coutiter-[mison  acted  most  efficiently  when 

thrown  directly  into  the  reins.    Tllu^  n  rabbit  weighing  three  pounds 

And  twoonnwM  received  l.C  grains  of  the  extract,  nnd  live  minutes  an«p- 

irards  0.02  grain  of  atropine,  in  a  vein,  and  rooorcr^-  look  place;  eight 

dayi  oAor  this.  1.3  grains  of  the  extract  killed  the  same  rabbit  in  niii^ 

teen  minutoa:  in  another  animal  which  nine  dnye  befuro  had  been  saved 

from  death  after  the  exhibition  of  2  graino  of  the  extract  by  0.5  grain 

of  tl)«  sulphate  of  atropine,  1  grain  of  the  oztraot  proved  fatal  in 

tUriecn  minutes. 

The  next  series  of  experiments  w&s  undertaken  to  oacortain  the 

maximum  dose  of  physosligtim  that  i-an  be  succeiisfUlly  nntagonized 

by  atropine,  and  the  dose  in  which  the  latter  should  be  employed.     Jn 

ail  cumx  the  atropine  was  given  five  minutes  before  the  Calabar  bean. 

It  was  (bund  that  ano-fiAicth  of  a  grain  uf  the  mydriatic  woukl  sue* 

Misftilly  untogoahte  one  and  a  half  tiraoa,  but  not  twico,  the  miDlmum 

fiUal  doee  of  the  myotic. 

u 
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Ono-rortioth  of  n  Rrain  of  the  ntropino  wns  stiecossfUI  «gaitMt  two 
to  two  and  a  half  timoa  Ibc  minimum  Ictlial  doso  of  physostigma ; 
throe  lirtiotliB  was  suffieiont  for  tliroo  tin«j8  the  minimum  fatal  dos*. 
The  Bmn]I  «)xo  of  llio  required  dcMos  of  atropine  U  very  noticcnblo,  and 
al  iho  prosoiiL  point  in  tbo  iavoeligatioa  n  very  curiouH  R.>»ult  was  ob- 
talDed.  U  was  found  tliat  when  three  tiiiion  the  mmimum  fatal  doao 
of  tlio  Calabar  kouQ  vrci'o  osbibitvd,  tbo  ituccvasful  dose  of  alropiiu) 
rangud  from  throo-GfliolbH  yf  u  gniin  to  one  grain  and  a  fifth.  When 
three  and  a  half  timos  tlie  fatal  do»e  of  the  physoNtigma  were  exhibitod, 
succcHS  was  achicTcd  only  wiib  doses  of  alro)niio  of  from  ono-toiitli  to 
one-SlUi  of  a  gi-ain.  Unfortunately,  there  ai-o  only  sovoa  esporimentd 
biMii'ing  ujioii  Lliia  point;  yot  it«  gonural  nwurncy,  I  think,  eon  ecarccly 
bo  questioned.  'VVhcn  a  rabbit  roemvud  four  timoti  the  lethal  dose  of 
pbysoslifjiim,  tlio  mydriatic  was  powcrloss. 

In  lh«  Gna)  ecnoe  of  cxpot-iincnts,  tho  atropine  was  admiaietcrcd 
five  minutn:*  after  tho  pbysosUgmu,  and  it  n-os  found  that  the  Inrjrcj-t 
doHu  of  the  latter  which  could  be  combated  Buccessftilly  was  three 
timea  thn  miiiimtim  fatnt  do.iu,  and  the  range  of  the  doHo  of  atropine 
was  much  leas  thnn  when  it  wntt  givon  before  the  poisoning.  Thus, 
with  threo  limos  tho  minimum  lathal  doso  of  tho  CuUibar  b«an,  death 
occurred  when  three-twcntloths  or  oni>fifth  of  a  grain  of  the  nalidolo 
was  given,  but  i-voovorj'  followed  tho  adniimatruliou  of  four-twculy- 
fiftha  of  a  grain. 

No  experiments  were  mado  to  tost  tho  value  of  phy.'iostigmine  io 
atropino-poifloning.  l>r.  Fmser  statei^,  however,  on  what  grounds  I  do 
not  know,  that  tl\o  minimum  futal  doxv  of  atruplno  in  rabbits  i»  twenty- 
one  grain.i;  and  ho  found  that  when  onc-hatf  the  minimum  lethal  doK 
of  physosligmine  is  given,  together  with  nine  and  four-fifths  gminii,  oi 
more,  of  olropino,  doiilh  rceults. 

These  oxporimonts  of  Frasor  have  boon  in  flomo  degree  confirmed 
by  tho  imperfeol  rcsenrchea  of  Amngat  (jJovrn.  de  Therap.^  1876).  Con- 
aideratioiia  previously  given,  however,  abow  that  tho  cardiac  antago. 
niam  of  atropine  and  pbyaostigiiiino  nuist  bo  coneiiicrwl  doubtful,  and,  if 
it  oiist«,  is  of  little  imporlanco.  Whatever  of  life-saving  power  the 
mydriatic  has  in  Cabihar  bean  poisoning  is  ovidenlly  dependent  opoB 
lie  stimulant  action  on  the  rcspimtory  centres, 

Tho  quoation  naturally  ari«08,  Uow  ftir  aro  tho  results  of  these  ex. 
pertmcnta  apjtJic-ablu  to  the  tifalmcnt  of  Calabar  bean  poisoning  ia 
man?  Without  discusiiing  this  at  length,  I  think  tho  following  doduo- 
tiona  are  obvious:  ftrat,  that  alropiinj  oii^ht  by  all  means  Io  bo  triad  ia 
poisoning  by  physosUgraa ;  Bocond,  that  the  doees  of  it,  ebould  n«T»r  be 
ffory  large,  not  oxuoeding  in  all  the  Ivutb  of  a  grain.  The  uso  of  Btro. , 
pine  should,  of  courco,  not  cause  neglect  of  sueh  measures  of  relief  m 
evacuation  of  the  stomach,  tho  external  application  of  dry  heat,  etc, 
usual  in  poisoning  by  sedative  nartotics.  Anificia!  respiration  shoidd, 
when  nocoBsary,  bo  aaaiduouBly  pracUacd,  since  death  undoubtedly  ia 
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doe  to  fkilaro  of  the  broalbing,  and  Hamnck  and  Witkowsltl  have 
found  ibat  nnimnls  Burrivovory  Inrgo  do^es  of  the  poison  wbon  n^pira< 
tion  is  maint&inod  arlificinlly. 

POTASSn  BROMIDUM-BROMIDB  OP  POTASSOJM.    U.S. 

The  bromide  of  poufesium  U  prvi'uivd,  aucorditig  to  the  offivicu) 
moihod,  by  procipilating  froslily-mado  Kilulion  of  bromide  of  iron  by 
tbo  pure  carboniite  of  potasHJura,  lllt«rinx,  nnd  evaporating  tbo  result- 
ant twIutioQ.  U  occurs  in  millc-whitu  cubic  or  quadrangular  pri»- 
RiAtic  cryalals  of  an  ncrid  Mlino  tiut«,  fit<ely  soluble  in  water  »nd 
slightly  so  in  alcohol.  When  it  in  mixed  with  starch,  and  chlorins  is 
addc-d,  a  yvHow  color  i^  developed.  A  bluiith  tint  betrays  conlamina 
tion  with  nn  iodide. 

Phthiolooical  Action. — Loral  Action. — When  a  eolution  of  the 
bromide  i»  appliud  localJy  to  the  heart,  it  produces  instantly  marked 
]u«svniiig  of  its  action,  and,  If  in  aulTlcloui  amount  and  oonoout ration, 
even  instantuncoua  dioMtolic  arrest  (  Virchow's  Archie,  xli.  101).  Upon 
the  voluntary  muAcles  it  acts  in  a  samilar  mAnncr  when  eimilnrly  ap- 
plied. If  itA  solution  bo  not  too  ooneeatrated  or  abundant,  lioworer, 
tbo  muscio  of  tho  frog  is  tint  thrown  into  n  tolanio  spusm  (Dublin 
Journ.,  xlvii.  32!>)  ;  and  Dr.  Pumor  suggests  that  the  ictnnic  symptoms 
Moa  in  tho  iVog  poisoned  by  the  bromide  of  potaasitim  btb  duo  to  this 
action  on  the  muscles.  On  the  nerre-tninks,  and  also  on  tho  nerre- 
coQtres,  ttie  bromide  acts,  when  Applied  locally,  as  a  paralyzing  poison 
{Bull.  Tkerap.,  Ixxiii.  253,  2*0 ;  also  Dr.  Amory,  Phj/tiohy.  and  Therap. 
Atiion  of  (he  Sromiik  of  P<^amum,  Boston,  1872,  Port  II-,  p.  147;  also 
BiagorandMor«hcad,  7ourn.  ^iKT;.,xii.  71).  It  is,  therefore,  evident  that 
the  bromide  of  potaHRium  in  siiffleient  quantity  is  n  deadly  poison  to  aU 
the  higher  animal  tissues.  lit  gonerul  poisoning  of  animaln  by  hypo 
dcnnio  injection  of  the  bromide,  this  local  action  is  oflea  wry  maoi< 
foAt,  and  paralysis  of  the  pnrt  into  which  tho  solution  has  been  thrown 
follovs  Tory  rapidly  upon  Iho  injection.  In  tho  form  of  powder  it  is 
affiimed  to  bo  somewhat  cjiuatic,  and  has  been  highly  rvcommonded 
for  the  destmclJon  of  excessive  grantilntions,  etc.  {Brit.  Med.  Journ., 
1876,  u.  496). 

OenenU  Aeiion. — Bromide  of  pntnssium  administered  to  ttaga  in 
minuto  doses  producei*  ns  a  first  roiult  a  tetanoid  condition,  In  which 
theru  may  bo  vuiy  mnrbod  opisthotonoK.  Af^or  a  Hbort  time  this  stage 
of  muscular  excitement  frivos  way  to  oue  of  great  muwular  relaxation 
and  total  abolition  of  reflex  actions.  Voluntary  movements,  however, 
often  occur  durin^r  this  perio<l,  and  the  fW>g  which  has  hoea  lying  limp 
sod  spparsDtly  deftd  will  startle  tbe  observer  by  a  suddou  vigorous 
leap.  This  f^t  bos  been  so  fhiquently  witneasod  that  there  can  be  nc 
doubt  of  its  truth.  It  is  vouched  for  by  the  following  observers:  J. 
M.  Porwr  (Dii6/(n  Journ.  J/«i.  Sci,  slrii.  324.  18fi9);  Lowislty  ann 
Kaon  iVart^a'a   Archio,  Bd..  xlv.   p.    l^H,   1869)^    J.   Y.  Labordo 
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{Archives  de  Physiol  JVorm.  tt  Pathol.^  t.  1.  p.  423,  1868,  and  OmpM* 
Seniius,  I.  Ixv.,  18G7);  MM.  Pamoiirt-tio  niui  Poivotto  (Bifrt.  Tfierap.t 
1867,  bcxiii.  S49).  Yorj  early  in  tho  paralytic  stngti  tbo  respinitory 
naovomentfl  are  affected,  and  tbey  j^rniliiitlly  ^row  \&dS  until  tlicir  Hnal 
srpost.  Whon  a  very  largo  dow  of  tho  tromido  ie  givon,  death  mny 
be  indupod  hy  pni-nlysia  of  llie  liciirt  (Albert  Kulonhcn;  and  Paul  GutU 
miiuD,  Virchow's  Archh,  xli.,  1S67) ;  but  after  a  small  toxic  do**  tbis 
riscua  continues  to  beat  long  af^r  the  cosflation  of  breathing.  If  tho 
drug  be  given  by  nn  injoction  practised  in  the  Titinity  of  the  heart, 
Budd«a  cupdiat;  iirroat  always  ooours. 

Upon  ninminala  (^Bwll.  Thc'rap.,  Ixxiil.  258;  Virclioto's  Archii%  xli. 
37)  tho  bromido  acta  very  mutdi  aa  upon  fVogs,  induciiig  prognMBiTO 
pnralyeis,  dcprc&sion  of  tempei-atur?,  and  dontb  by  asphyxia  wbeo  giT«ii 
in  small  polfionouH  doso«,  and  groat  di»turbanco  of  tbo  circulation,  wJtli 
Anally  diastolic  nrrost  of  the  heart,  when  very  freely  nd ministered. 

Xo  cucte  of  ncutv  poisoning  in  man  wllIi  tlio  bromido  of  ]>otaiksium 
has  boon  rceordod.  The  nearest  approach  to  ft  toxic  offect  1  hare 
knowlod^o  of  was  in  a  modical  stmlont  at  tho  University  of  Pcnnsyl- 
vitniu,  who  took  an  ouhl-l'  by  niislulcu:  ho  reported  that  tho  only  offocu 
wore  immediate  eevoro  pnin  in  tho  Momntli  and  oeaopliagun,  nanseA,  a 
littlo  vomiting;,  groat  thirst,  n  fooling  of  weight  in  tbo  head,  and  groat 
ftleepinosit,  which  lasted  for  three  days. 

Tlie  results  of  the  coniinuous  employment  of  largo  doses  of  tlio 
bromide,  however,  domonntrato  thai  it  octn  upon  man  as  upon  the  lower 
animals.  When  it  is  taken  with  mifflciont  fk-codora  to  accumulate  in  the 
Ftysloin,  a  conjunction  of  phonomonn  known  as  bromtsm  orisos.  The 
cerebral  symptuma  nro  a  pciiftc  of  mcniiil  wcikncM,  hcariness  of  Intel- 
lect,  failure  of  memory,  partial  aphaitia,  ^reat  somnolence,  and  depros- 
eion  of  ^spirit*.  With  these  tboro  may  bo  docided  impairment  of  the 
nensibility  of  the  mucous  membranes  and  of  tho  skin,  bo  that  tilillation 
of  tho  fauces  mny  bo  withont  effect,  and,  acconliriji  to  Puche,  even  heat 
applied  to  tho  ?kin  cnlU  forth  no  comploinl:  Uuotle  {Mmoires  de  la 
Soc.  Bioiog.,  1850)  has  eoon  in  suma  caaos  absolute  nnn>sthe^in  of  tho 
sclerotic  conjunctiva.  Tho  sexual  ftinction  la  ftboli«hL»d.  There  ia  also 
very  gi;ncrftlly  fetid  breath,  and  an  eruption  of  acne,  which  may  indeed 
be  very  severe.  Of  course,  in  any  individual  ease  of  bromisra  many 
of  those  nymptoma  may  be  wanting;  hut  whon  tho.  ueo  of  the  remedy 
Is  persii^tcd  in,  they  all  at  Innt  become  developed  in  an  intenaa  degree. 
Professor  Edward  H.  Clarke  thus  Bpeaka  of  n  case  which  came  under 
hianotieo:  "The  fetid  breath  becomoa  nauseous  ;  oedema  &upcrv*enefl  on 
congestion  of  the  uvula  and  fauces;  the  whisperinj;  voice  (tiiiks  Into 
aphonia;  sexual  wcaknesftdogenoratos  into  impotence;  muscular  weak- 
nees  boeomes  complete  pnmJy«i«;  i-utiex,  general,  and  Hpeciai  sensaiiona 
disappear ;  the  can  do  not  bear,  nor  ihe  eyes  aee,  nor  tho  tongue  lusto  ■ 
the  oxprcasion  of  hebetude  becomes  firat  that  of  imbeeilii}-,  then  that 
of  idiocy;  balluci nations  of  tight  and  somid,  witli  or  without  mania, 


preoode  geaonl  corcbrnl  indifTorcnco,  apatlij,  and  paralysis;  the  rospl* 
ration,  vitkout  Uio  stertor  of  opium  oi*  alcohol,  is  may  aLd  slow;  tho 
(eiuperatiiro  of  tlie  body  is  lowerud ;  as  (liu  broinUm  beH'Oinua  mure 
profound,  tbo  patient  Hoct  quiot  in  bed,  uiiabl«  to  move  or  feel  or  swaU 
low  W  ap«ak,  witli  dilated  nnd  uncoutracttlo  pupib,  and  scarcolyany 
dutng^  of  thtt  color  of  his  skill  or  fuco."  I>a3tb  has  been  attributed  to 
t^  Affect  of  the  oontinuouK  ilw  of  the  bromido  in  large  doses.  Tliiu, 
Dr.  Hnmcau  mporUi  (in  Lbo  Journ.  de  Mid.  dc  Bordeaux)  the  case  of  n 
young  woman  who  took  four  and  a  half  pounds  during  the  course  of 
t«u  monlba,  and  while  in  a  condition  of  cftcOuixin,  with  yellowish  skin, 
a  c<:>pi)cr-eoIore<i  (.Tujitiou  upuu  ibo  fui-whvad,  Colic,  gaatralgia,  insomnia, 
<ito^  suddenly  became  ^'rcatly  profltratod,  nnd  had  delirium  with  pi-ofliao 
•WfiAts,  followed  ly  dofllh  iu  four  days.  Dc.  Anton  Elgnor  (TTicnrt" 
Med,  Preut,  Nos.  25  to  34,  163G)  dotiiiU  the  caw  of  a  woman  who  took 
five  pounds  in  Icth  than  a  year,  and  while  having  very  pi-onounced 
symptoms  of  bromisiu  waa  setzoJ  with  delirium  and  sufTered  iVom  hnU 
liK'inalions  of  sight  and  hearing,  saying  she  was  being  poisoned,  and 
finully  died  of  pneumonia.  In  neither  of  tb^^o  cases  can  it  be  con. 
■tdorod  probsblo  that  tbe  bromide  was  the  direct  cautie  of  death. 

Action  on  Ncrvaat  Sss/em. — The  porsiBtonco  of  voluntary  movement 
in  the  ftvg  after  the  abolition  of  i-cflcx  aetiona  shows  that  the  influence 
of  the  drug  i»  not  chiefly  exerted  upon  the  cerebml  contrcR  of  motor 
impulse,  nor  upon  those  cells  of  the  cord  which  originate  movement, 
but  upon  vithtjr  the  afferent  nerves  or  those  portions  of  tbe  cord  which 
iranamit  (be  impulse  (Vom  these  nerves  to  the  cells  presiding  inirocdi> 
ately  over  motion.  This  is  confirmed  by  some  oxporimo»t«  of  Lewieiky, 
In  which  it  was  found  that  previous  ncpnrntion  of  the  cord  fWim  iho 
cerebrum  had  no  influence  upon  the  action  of  the  bromide.  Both  ho 
and  PunwraUo  found  that  death  occurred  fVom  small  dosce  before  the 
motor-oor\'e  trunks  and  the  musolen  had  lost  their  irriiability  (confirmod 
by  Soinaon,  Sckmt'dt'e  Jahrb.,  Bd.  cxliil.  p.  17).  This  being  so,  the  ques- 
tion arises  whether  the  poralyeia  be  spinal  or  duo  to  pnraljsifl  of  the 
jwripboml  alleront  nervea.  There  is  an  apparent  conflict  in  the  evidence 
Dpon  this  pcdnt.  Eulenborg  and  Guttmnim  {toe.  eit.,  p.  103)  found  that 
when  ooecssof  the  poison  wa-s  prevented  to  one  or  more  llmbe  by  tying 
the  arteries,  reflex  actions  were  abolished  in  thes«  pftrts  tu  rapidly  oa 
in  others.  Simibir  results  have  been  obtained  by  LewUky,  by  Itohcrta 
BartboUiw  (^Bromidta,  Providence,  1871),  by  Puiwr*  {Ice.  dl.,  p.  326), 
and  by  Idbords  {toe.  eit,  p.  434),  The  hitter  observer  has  also  foimd 
that  elootrical  stimulation  of  a  nerve  bif^h  up  will  cause  violent  S|m6m.i 
ill  the  muscles  directly  supplied  by  it,  ultbougb  it  may  bo  unable  to  ex- 
cite the  slightest  reflex  tremor.  On  the  other  hand,  I>amourett«  and 
Pelvette  assert  a  contrary  result.     Unfortunately,  they  do  not  give  tbo 
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dctnila  of  thoLr  expcrini'eiita.  The^  etute,  however  (p.  247),  tlmt  if  tho 
lumbar  plexus  of  vea.iel3  be  tied  heforo  llio  poisoning,  tbe  fora  feet  Iom 
tLuir  radox  sctivilj'  buforu  lliu  biudur.  Tlioru  uru  two  pcw^ible  uiotboda 
of  reconciling  their  i-caiilts  witb  tlioso  of  tlio  otbcr  observers.  In  somo 
way  the  opemtiou  moy  faavu  inlcrfti-ud  with  the  circulatiou  in  the  lower 
jmrl  of  the  cord,  and  t-onsoquenlly  tbu  powon  hiixe  reached  more  (Vaoly 
tbo  upper  part  of  it  and  acted  first  upon  it.  Again,  if  the  injection  was, 
OS  ia  very  probuble,  thrown  into  Ihe  anterior  portkii)  of  the  body,  ibo 
poiaoQ  luay  have  reached  the  naterior  extromitiee  io  eo  cODcentrated  4 
form  na  to  hiivo  acted,  as  it  were,  locally  upon  their  nerves  nnd  muacles. 
The  aame  obscrvore  in  anoLbor  portion  of  their  memoir  show  that  the 
solutions  of  these  snlts  travel  by  imbibition;  and  ihiB  and  their  local 
action  evcm  to  me  to  be  the  cause  of  the  diETurcDcea  of  experimeiilal 
reuulta.  It  seemtn  well  estahliulied  that  cutanoouH  aiiUL't^tbi'tiia  in  grunter 
or  Ie8«  degree  accompaaieB  the  loas  of  I'eflex  activity ;  for,  as  Dr.  Pumor 
nays,  a  poiaoned  animal  quite  ablo  to  jump  submits  to  pinching,  prick- 
ing, burning,  etc.,  without  moving.  Eulenberg  and  Guttmnna  have 
noticed  the  same  thing  in  some  rabbits.  Damourette  and  Pelvette  (loc, 
eit.,  p.  247)  have  noticed  a  condition  in  which  electrical  stimulation  of 
■  Qervo-trunk  produced  marked  roflox  action,  although  no  excitement 
of  the  ekia  supplied  by  the  alTerent  fibres  of  the  nerve  was  capable  of 
doing  thio,  eUowing  thai  ihu  exlreinities  of  the  eonnitive  nor^'es  are 
affected  before  the  trunks.  The  OTidonco  is,  I  think,  »ufflcienC  to  prove 
that  bromide  of  putaaaium  afTecta  alt  parts  of  the  uorvoua  system  of 
the  lower  animale,  but  that  the  corubritm,  the  motor  tract  of  Ibe  cord, 
and  the  efferent  nerves  are  the  Jant  portions  to  be  atfected  ;  thnt  tbe 
most  souHLlivu  to  its  action  is  Uie  receptive  portion  of  the  cord, — that 
which  receives  and  transtnit'it  roSox  impulsoA, — and  next  to  th.9,  and 
perhaps  almoat  equally  xuneeptiblo  with  it,  are  the  peripheral  ends  of 
the  alferent  nerves. 

Upon  the  cerebrum,  of  the  hi^'hur  animals  the  hromidcA  nndoiibtedly 
exert  an  influcneo,  and  the  roMaifhoa  of  Professor  Albertoni  (Arch.f. 
Exper.  Path.  T/ierap.,  xv.  256)  have  thi-own  much  light  upon  (he  useftil- 
iioM  of  the  drug  in  opilepey.  That  observer  found  that  when  adminis- 
tered to  dogs  the  bromide  dcpresseti  very  markedly  the  power  of  the 
motor  zone  of  the  cerebral  cortex  to  renpond  to  stimuli,  and  to  give 
forth,  on  decided  irritation,  epileptic  discharges:  it  waa  aUo  ditieovored 
that  this  action  of  tbo  bromide  waa  much  mure  decided  when  there  had 
boon  a  prolonged  Baturation  of  the  system  with  the  drug  than  after* 
single  hirt,'0  or  even  toxic  dose.  The  inlolleotnal  symptoms  of  bromism 
show  that  in  man  the  action  of  the  bromide  on  the  cerebral  cortex  ii 
more  marked  than  in  the  lower  nnimnla,on  account,  no  doubt,  of  the 
higher  i-erebral  dovclopmunt.  The  drug  ia  other  respocta  acta  upon 
man  aa  upon  lower  mararaaU,  lowering  the  reflex  oxoitability  of  bis 
tpiiial  cord,  paralysing  the  ends  of  the  peripheral  ncrvca,  etc. 

According  to  the  rcMarchos  of  Dr.  B.  Sehulze,  there  is  under  Ifae 
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fnBuence  of  the  bromtdo  n  docitlod  dccr«iLs«  in  the  climlnatlou  of  phos- 
pbonw,— an  indication  tbat  the  protoplujsuiio  molecular  changes  in  the 
uorvona  eyAlom  ant  loasouod  by  the  drug  (JSeitachrift  f.  Biot.,  xix.  301, 
1883). 

Circulation. — It  is  w«U  oBtablishtid  t)iut  large  toxic  doses  of  tho  bn>- 
mido  exert  a  dirvcl  paralyxing  action  on  the  heart,  tcti»ai)ing  buth  tlie 
force  aod  tbo  fW<|ucncy  of  tbo  bout.,  uod  finally  cuusiug  diastolic  an^ist.* 
Dr.  J.  G.  Scbouton  (ArcMv  der  Jleitk.,  sii.  2,  p.  97,  1871;  .SehmuUt 
JoArb.^  B«l.  cliv.  p.  11)  fouud  that  during  the  slaw  injection  of  a  two. 
per-cxtDt.  solution  into  the  vona  cuvu  of  a  rubbit  tlio  cardiac  »}'Btolo 
grow  alovror,  tbu  dia»lolic  paiucs  longer,  and  finally  tbo  heart  stood 
BtiU,  oxhibiting  ooly  fibrillary  coutpftctions  of  its  walla.  Tho  same 
obaervor  is,  ho  far  aa  I  know,  the  only  one  who  ba8  made  mauonietrical 
Btudiea  of  the  aclloa  of  small  dosos  of  the  dnig.  lie  found  that  such 
amounts  of  tho  bromide  administered  bypoUonnieally  or  by  tlio  ntomach 
alwnyii  produced  increased  pulso-tretinoncy  with  lui^cnod  iirturial  prc»8. 
lire.  Ui8  oxporiinciitH  wure,  howovor,  not  cnrric!*!  far  enough  to  de> 
motutrate  okhor  how  thoM  two  chiingcd  nru  broti^fht  about,  or  thu  reta- 
tiuos  of  ibu  drug  lo  tho  vatM>-motor  nor^'es.  31uch  hae  boon  predicated 
upon  the  theory  which  a««ert«  thnt  bromide  of  putasaium  cauwc!*  I'aso- 
motor  Bpaani.  No  decisive  proofs  have,  bowevur,  yet  bocii  olfurcd  of 
tbo  truth  of  thift  favorile  doj^nia.  The  evideaco  »o  far  brought  forward 
H  ae  IbUowB :  Lowisky  found  that  if  the  tooB  of  two  frO^^s — one  poi- 
■QUod,  the  other  not — were  cut  olT,  tlie  uopoiHoned  (vug  bled  much 
more  freely  than  the  other.  Thin  oxpvriment  has  been  conBrmed  by 
Dr.  Amory:  it,  however,  evidently  doca  not  prove  the  existence  of 
vtiK^-motor  t>pa»m,  but  ouiy  that  of  a  tesaened  activity  of  tho  circula- 
tion, which  may  bo  of  banliuc  origin. 

According  to  I>amourotto  and  Pelvette  {toe.  eit.,  p.  249),  when  the 
iotordigilat  meuibrano  of  the  i^og  is  watched  during  poisoning,  there 
ia  wea  at  fint  very  ofleo  an  exceedingly  briuf  period  of  incronsed  eir- 
cuUition,  but  in  a  very  short  time  the  iattcr  becomoe  much  slower.  Dr. 
Meuriol  (^L'Stmle  de  la  Beiladone,  p.  49)  asserts  that  by  the  aid  of  the 
microsoope  this  slowing  of  tho  circulation  can  readily  bo  ecen  to  he  duo 
to  a  contraction  of  the  cnpillnriee,  and  ei<peciatly  of  the  small  arterio«t 
wboM  lumi?a  may  even  be  oblitonitod.  Dr.  Saisson  {Schmidt's  Jahrb., 
Bd.  cxliii.  p.  17)  also  asserts  that  ho  has  witnewcd  a  similar  pUonoiticnon 
in  the  tongue  of  tho  tVog,  and  Dr.  Uammoad  and  Dr.  Amory  state  that 
tb«y  have  seen  it  in  tho  bnitn  of  the  dog.  On  the  othci'  hand,  Dr. 
Punter  (loe.  a^)  and  Dr.  F.  B.  Nunnoley  {London  Pract^  vol.  iii.  p. 
3il)  assert  that  the  ve«eoU  iu  the  fVog's  wub  are  not  alToeted  by  bromide 
of  potOMtum  givtiD  h^'podennically. 

Ky  own  studies  of  the  action  of  various  poisonn  upon  the  vchhcIs  of 
ibe  frog's  web  have  yielded  such  varjnng  and  un-iatis factory  results  OS 
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to  mnlto  me  hoslUto  in  iioocpting  ovidonc*  of  tliis  nature  iinloBS  other 
wUu  cornibtiruted.  In  tho  abi>eiiL-c  qT  mnnomctriciil  »tudioH,  I  thinlc  ihe 
iQOfit  that  can  be  fiih-ly  claimed  »  tlint  our  proacnt  kDOwlodg«  rutiden 
it  Bomcwhut  probablo  that  tbo  salt  under  consideration  ia  capable  of 
produciiijir  VEso-tnotor  npiism.  Tho  Hii'lhcr  doduction  that  the  oervoui 
symplonia  induced  aro  iocoudary  to  and  produced  by  thin  spasm  it 
wholly  gratuitous,  unproved,  and  improbitble.  The  efTvct  of  the  bro- 
mide when  Hp|fliud  locally  to  lh<>  hurvd  nvrro  domonsLratoii  that  it  aot* 
dii-ottly  upon  nepvo-ilMnuo.  Further,  the  absolute  aitfcmia  of  the  blood- 
lesii  "Rftlt  frog"  produces  no  such  nor\-oy»  gymptoms  na  does  oven  k 
non-toxic  dose  of  the  bromido ;  and  tho  diriMst  oxpcrunonbi  of  Or.  A. 
Woil  {Riichert'd  Archiv,  1871,  p.  271)  have  ehowu  that  io  the  iVog  the 
complete  abolition  of  circulaiion  has  no  otToct  upon  tho  spinal  nukirow 
or  upon  reflex  actions  during  tho  first  half-hour.  Tho  proof  it  very 
Btroii;?  that  tho  drug  acts  directly  unon  tho  iiorvoua  UsBuea. 

Tcmpemiure. —  In  warm-blooded  animals,  toxic  doeea  of  bromidw 
of  potassium  lower  verj"  dccidodly  the  temperature.  There  have  boon 
DO  caloriinutriu  oxpenmviil*  to  determine  whether  this  fait  of  tompera- 
ture  IB  due  to  a  diminishad  hcut-pniducttun  or  an  incroaflo  in  boat-elimi- 
nation, The  rvkxod  condition  of  tho  vasomotor  aystom  under  the  indu- 
cnco  of  tho  bromide  favore  tlic  escape  of  heat,  and  it  is  probablo  that 
tho  ^11  of  bodily  temperature  U  duu  in  part  or  altogocher  to  an  oxoe»> 
Btvc  loss  of  hcuti  et«pocmlly  in  tliitt  probable  einco  there  b  a  sufficient 
concord  in  rocont  rowarchoa  upon  tho  action  of  tho  bromidw  to  indica( 
that  they  increase  rathor  than  dimininh  tissuo-cUiingo. 

Dr.  Rnbutcau  (Gas.  HebJom.,  180D)  f.mnd  that  while  Inking  the  bi 
mido  tbcro'was  slight  bsseuiug  in  tbu  daily  elimination  of  urea.  Tbo«x- 
perimont  was,  however,  a  slitglo  one,  and  llie  daily  doao  of  the  bromide 
wnH  only  lin;&on  grains,  an  amount  so  timall  us  to  have  no  detoi'miniite  in- 
fluoncu.  In  tho ^m*n'c(7iii/f>wni«io/iVf:(/iVtfijS«Vacc,  July,  1868, Dr.H. Bill 
reported  tho  tckuUs  of  an  olabomto  study  of  tho  action  of  tho  bromidea 
opon  eliminniiun.  Ho  found  thai  thei-u  wan  a  vui-y  decided  ilecronso  In 
tine  amount  of  carbonic  acid  thrown  off  iVoni  the  lungx,  but  that  the 
elimination  of  uroa  was  not  ftoiwibly  affoctcd.  On  the  other  hand,  the 
quantity  of  urine  was  usmill}'  iiicrnased,  tlio  ooloring-miitters  invariahiy 
aiigmentec),  »ud  the  acilun  on  pLmphoric  acid  varied :  aflor  smaller 
doses  it  appeared  to  bo  »ligbtly  incrcafled.  Schuizo  {Za'tschr.  fbr  Biol., 
vol.  six.  p.  301),  who«o  article  1  liavo  »con  only  in  abstract,  in  on  np- 
paroully  very  carof\il  invastigiition  ou  Lis  own  person,  found  fte  the 
reHultof  the  ingestion  of  one  hundred  and  fifty  grains  of  bromide  •  day 
that  the  urinary  Becrolion  was  greatly  increased,  tho  phoaphorua  dimio- 
iahod,  tho  Bulphur  very  much  iucrftasod,  and  the  nitrogen  slightly  in- 
creased. The  oxporiinontB  of  tJhittondcu  and  Ciiibort  (CKan.  Stud. 
Laborat  of  Yale  CoUaje)  wore  also  mado  with  gt-oat  Cttro,  and  the  maxl- 
jnum  dose  wa»  one  hundred  and  fitly  gi-ains  a  day.  The  roftult  was 
dimiaiBhed  oxcrolion  of  phospboru*,  but  a  prononuoad  iocreaao  of 
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Id  ChilttcD<]cn  And  CuIbort'«  «xporiin.onta  tlic  l^romido  cf  ummODium 
aci«d  liku  llio  broniidu  of  poLaiisiuiii,  tut  muro  jiuworfully,  so  fur  al 
leut  at  the  area  wiia  concerned. 

EtimituUion. — Whuu  tliu  bluoii  U  charged  with  tho  bromido,  the  nail 
probably  escapes  with  all  Ibe  eoorotions.  It  baa  been  found  by  Voi«iit, 
Amory,  Namtiu,  Hill,  otc^  in  tho  wiliva  and  in  tho  urino,  nnd  by  Amory 
In  llic  porapiralloD  (^Boit.  Mat  Surg.  Journ.,  Oot.  1868).  In  tho  body  ot' 
a  man  who  died  whilo  taking  it,  M.  Naniiaa  (^Comptet-^ndut,  U  bcx. 
p.  833)  found  it  in  all  tho  liquidi^,  as  well  as  in  tho  brain,  liver,  spinal 
cord,  lungs,  ot«.  fUiminatiun  takes  place  U)  a  vei'tuin  extent  throu^li 
th«  alcin^  and  to  some  extent  through  tho  intoslinat  mucous  mcinbrano 
also.  P.  Gultmaan  (VircJtow's  Archiv,lxs'iv.)  has  roco;;nizctl  bromine 
fa  tbo  oootoDta  of  the  acne  pustules  of  brotnism.  Pr.  Bill  {_hc.  cit.,  p. 
20)  always  detoctod  tbo  broniida  in  marked  guniitilios  id  tho  fieoos  of 
men  talcing  it ;  and  11.  Quincke  {Jteich^rt's  Archiv,  18G8,  xxxt.  IDS) 
found  that  whoa  forty  grains  of  bi-uinido  of  iwdium  woru  glvun  to 
dogs  with  Intestinal  fistula,  two  and  a  half  hours  aftenvards  the  in- 
toHtinal  Jiiicofi  werd  fiva  fVora  the  bromide,  which  reappeared  in  thoin 
fh>m  tbrve  to  six  boura  lulor.  Tho  wilt  atcupvd  ulae  tbrungb  tho 
kidneys.  Tbo  rapidity  of  elimination  accms  to  vary:  tbu-t,  Amory 
nooverod  one-half  of  the  amount  in^j^c^ted  during  tho  flr^t  and  one- 
third  during  the  sficond  twenty-four  bouni,  and  Mr.  Waro  (Tboais  of 
Dr.  n.  P.  Bowditch,  loc.  ciC)  obtnlncd  a  little  more  than  half  of  the 
•mount  tn»i»t«d  in  the  urine  of  the  eucoooding  tbirly-two  hours,  wliile 
Bill  was  not  able  to  got  more  than  one-eighteenth  of  it  during  the  first 
day.  Dr.  Bill  haa  fruqueiiily  fuiiiid  Ibe  brouiido  in  ibe  urtnu  two  weeks 
after  tbo  last  doao  baa  been  exbibited;  and  Dr.  Babutcau  bassoon  its 
presence  pcnisl  under  tumil&r  circumstances  for  a  month.  The  bi-umide 
probably  accumulates  in  all  the  tissue.'*,  but  nooording  to  tbo  reeearcboA 
of  IL  JJ.  Doyun  and  PrufuiMor  Cazeneuve  it  is  much  more  abundant  in 
ibe  nerve-centres  than  elecwbere  (Ayon  Mett.,  Ix.,  3889).* 

ToBitAPErTics. — Bromide  of  potassium  is  employed  by  the  thera 
peuUai  tu  quiet  cerebral  excitement  when  not  inflummatorj-  in  its  nature ; 
to  Jbmoo  orer^UHceptibility  of  the  spinal  rentre*  of  reflux  action,  or  of 
theporipboral  alTercnt  ncr\'u3  which  lend  to  those  centres;  and  to  subdue 
MiTous  excitement  of  the  genital  eyetem. 

*  I(  bub««aelaiiDad([^fMwr  Bitit,  Lmion  Fmvt.,  1ST4)  thai  th*  brooiiila  or  jmlAMium 
*VM  III  pltj«l«lofl««t  and  tl)tnpn.ila  pooon  Mlaljr  u  lu  1)aM.  Tliln  \»  p\^\n\j  nol  ih*  om*. 
H  IIm  fcr«MM«  li  MM  kfgaly  4Maai|>(w*(l  in  Iha  tjjUm,  onJ  tbo  rjinfunitt  (*nat4  bj  il  ar* 
•mj  diffanat  fnn  iIm**  pni4M«4  bj  otrbnnBt*  of  p«lMi«iant  i  in  ■  1kl«T  puUiwIIon  (Atli./. 
EepT.  /^■(l.  n«rap.,  aid.)  Pr«f«*M)r  Dlu  bliuwlf  bM  ■bsna  Lhal  brominf  rajxir  prvdueei 
m  &«|a  •••eta  to  luaajr  rcipaou  ilnillar  lo  (bOM  csunod  by  Ihn  (miUuIi  hIi.  Al  tb*  laui*  Umt 
il  11  akitMl  exuln  tbil  Llie  puriali  influaiiaM  lh«  tfitem.  anJ  Ihil  Iba  wbola  twiUt  I*  |it«- 
iMad  bji  a  •ai^oftil  uiUd  of  b.ith  IngrAdltnU  of  Ih*  mIc  G.  Kroof^rrA. /.  Er/trr.  I'uti. 
Titrmp.,  rl.  iX),  in  llirfta  niiHriniDaU  nfiua  man,  fouDj  ilaeldal  41fl>r«D0«  la  th*  ratultt 
r«Ua«lt>C  {iroportlonalo  liaon  oi  bromida  and  cblotMo  ti  polawluin  and  ol  braiDlil«  ot  Mdliia. 
Il«  ■tUlboU*  th*  ktMoiax  uf  rcQcs  •elirilj'  to  Ibo  tirviuiiit  (m«  sIm  Siuohm',  FirtJbMt't 
Artiir.  Dd.  Hi.). 
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The  bromidos  ftro  eontra-i ndieatod  by  an  excessive  irrilability  of  lh« 
gostrn-inteiitiiml  mucoas  mcmhmnft;  when  mch  oondiiioo  oxii^te  tliey 
may  provoke  cJibausting  diarrba'a.  Great  oxbaitsttoo,  and  eepeciilly 
great  nutritire  rxhuDRtioii  of  tho  nerrfi-centros  is  an  absolute  coutrv 
indioatioD.  Thus,  owing  to  tho  excitement  that  attends  e^rtfusloiui 
insanittj, — i.e.,  Ibe  insfln  ities  following  c-hilt]  birth,  typhuiiJ  ftnxr,  surgical 
Operalions.  etc., — bromiileft  are  iVofinently  ndministotvd  lu  lar^  duaes,  to 
tho  gi-cut  dtitriiiioutof  ibc  patient.  1  am  well  coDTincoil  that  under  eoch 
ftiroumstnnffoa  iheygi-eatly  lower  tho  nutrition  and  ch«ck  pix^ovon,-.  In 
the  eamo  way.  in  cerebral  softening,  senile  ilrmentia,  and  ulliud  disorder^ 
they  mimt  bo  uacd,  if  ust-d  at  ull,  only  with  tho  groiitottt  roflorve. 

There  are  various  forms  of  nervous  excitement  or  aciT«et,  such  H 
sonietiiiies  follow  cxcessivo  intolloctuiU  toil,  anxiety,  and  other  ncrvoua 
straiu,  or  occur  ilurliig  convalcaccQCc  from  acutu  disorder,  in  which  tbo 
salt  DOW  under  conaidoration  is  vory  valuable.  Tbo  same  may  be  Mid 
of  eoino  forms  of  hysteria.  In  eomo  cn»es  of  nevraf^ia  it  andoubtodly 
uffurdii  groat  relief,  but  >□  Lbe  niiijurity  of  casoii  il  faibi.  Il  haa  MMsmed 
to  me  usolesfl  in  neuralgia  dependent  upon  antemia  or  want  of  power, 
and  my  vxponoucu  ugruue  with  that  of  Dr.  Anetie,  that  it  ia  oepecially 
unoful  in  persona  of  good  nervous  power,  muscular  force,  and  activity 
of  circulntion.  As  a  liypnotic,  it  is  employed  in  wakel\ilneM  fVoni 
norvouH  excitement  and  iu  JcUrium  tremens. 

Tbo  chief  use  of  the  bromide  ie,  however,  lo  leeeen  reflex  activity 
It  iis  especially  in  eitilfpit/  (but  it  bus  nltaiuud  a  well-deserved  ri'putft 
tioD,  doing  fur  more  good  than  all  other  remedies  combined,  nometimet 
offocting  cures,  more  Lomiiiouly  amelioititiiig  the  Hym|>toms,  but  occa- 
sionally failing  entirely.  There  is  no  known  method  of  distinguishing 
before  triftl  with  any  certainly  in  what  cases  it  will  do  good.  Tpouh- 
seau  (C7in.  Mud.,  Syd,  Soc.)  and  Bartbolow  (foe.  rit.)  both  assort,  how. 
ever,  that  it  is  Eeoet  efficient  iu  the  mild  form  of  the  dinordor  known  aa 
thop^h't  tnai.  The  most  brilliant  rusults  have,  as  a  rule,  boon  obtained 
in  cases  of  not  too  long  duration  iu  which  tho  fits  are  frequent  and 
Havore.  The  governing  principle  in  its  use  is  to  try  it  in  cvory  caxi, 
iuerousing  tbu  dose  until  u  luild  degree  of  brouusm  is  Lnduevd,  ami 
being  guided  by  tho  i-osults. 

The  salt  is  also  often  efficacious  in  other  reflex  spniiraodic  nouroM*: 
in  tho  vomiting  of  pregmtncy  or  of  uterine  diseases ;  in  the  convuUiona 
of  children;  and,  according  to  Dr.  J.  T.  Rolbrocli,  in  preventing  tho 
so-called  •urtlhral  fever  induced  in  very  sudccplllile  males  by  tiie  intro- 
duction of  the  catheter  or  bougie.  The  physiological  action  of  the  salt 
seemingly  indicates  that  it  is  of  all  known  remedies  the  one  best  suited 
for  tho  treatment  of  utanus.  Clinical  experience  certainly  accords  with 
this  conclusion:  in  the  following  table  are  culleeted  thirty-four  coses 
of  tetanus,  nearly  all  trnumatic,  in  which  there  were  but  four  deaths. 
Not  leBS  than  a  hulfounco  of  tho  Nilt  ediould  bo  exhibited  in  the  day, 
and  At  night  ehloi-ul  should  be  used  as  a  hypnotic.    (Se«  Cblooal.) 
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tbo  bromide  b^  oxpcrimoDta  on  animals,  nnd  Br.  Cfaas.  B.  Gilles|>io                ' 

(Amer.  Journ.  Mtd.  Sci.,  Oct-  1870)  aad  Dr.  C.  L.  Bard  {Phila.  Mtd. 

7\mct,  Juo«,  1871)  buTO  each  roportod  reoofTot7  under  ita  obo,  vritbout 

vomiting,  nf>ur  ibo  ingestion  of  thre«  f^ios  of  tbo  alknloid. 

(ii  nervouH  cxcitomont  couuuoted  with  the  genital  function,  bromido 

of  potoaMUtn  la  ofton  ot  great  value.    ^Vhcn  there  ii  actual  inflAiunia- 
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or  of  their  tuu-vo-oeatres,  tbe  continued  do»3  will  ttsunlly  sacooed  ton 

1 

*  All  (k«  oMw  oHkvd  iritb  kd  Mtariik  m%  taken  f!r<an  l>r,  Botoiar'*  paper  (St.  LomSt 

1 
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greater  or  Iws  oxtont.  I  have  loand  iho  roraody  effoetlTO  in  et»M  «r 
ecmi-impolonco  frtim  ovor-irritubilit^  of  the  org;nns  camuog  embuntm 
too  60oa  during  attontpted  sexual  coit^n'oas.  Ther«  is  abuudatit  cvi- 
d«ncon8toit«  vftliio  in  nt/mpKomania,  As  an  ndjuvunt  toother  pby«ic«l 
and  moral  measures  of  roliof,  the  salt  may  he  used  with  eatiiifactioD 
in  mon  ftuffertng  tVom  maaturbation.  In  nervous  Bymptoms  occurring 
at  tho  time  of  tbo  mcnupaufiu  or  complicating  ulorino  disoaM,  anil  in 
the  [toculiar  train  of  morbid  phenomena  arising  fVom  the  forced  aup> 
prc«sion  of  the  sexual  Ainctiou  in  vigoroua  individuals  of  either  sox  to 
whom  circumatanccB  have  denied  mivrriago,  tho  hromtdos  have  almost 
a  "miiquo  power." 

Br.  Ch.  Bt^rnnrd  (Tke  CUnic,  Sept.  1674;  fWim  BiUlain  Gin.de 
Thtrap.)  afflrniH  thai  bromide  of  potUBSium  in  dosea  of  tiorsx  twenty 
to  forty -Ave  grains  a  day  romoros  ivitb  marvellous  quiokDCse  malarial 
adar^msnU  of  tho  epUfn. 

Admimstiution. — [  have  known  half  an  ouno^  of  the  bromide  to 
bo  takon  at  once  without  inducing  any  serious  symptoms;  and  in  severe 
acute  caMta,  as  in  tetanus  and  Btrj'chninc-poieotiing,  it  is  jMirfootly  tufu 
to  administer  two-drnchm  dosoe  at  short  intcrvaia,  as  the  caw  may  re- 
quire. Almost  all  the  indications  for  tbo  uso  of  the  bromide  are  boat  mot 
by  the  so-called  continuous  done, — 1>.,  by  the  administration  of  so  much 
iu  th«  twenty-four  liourtt  uulil  an  cfrecl  ia  induced.  Thus,  in  cpilupsy, 
half  ft  drachm  may  b«  given  four  timoe  a  day,  to  be  Inertawod  to  one 
dmclim  (hulf  an  ounce  a  day)  if  Qieceasary:  althouj^h  as  little  of  the 
ruincdy  lut  will  suffice  to  prevent  tho  rocurrunce  of  the  fit  iim^t  he  oaedt 
yet  any  amount  nocosnary  to  do  this  should  bo  given,  unlosa  bromism 
bo  produced  before  the  paroxyams  are  arrested.  Tiie  remedy  mast  b« 
exhibited,  in  a  solution  ft^ely  diluted,  aflor  meals.  In  some  cases  it 
cnus^-8  diarrhcen,  which  may  generally  be  checked  with  small  doses  of 
opium.  It  is  e^suntial  in  vpilepay  and  other  chronic  di^rden  to  ptiv 
8)9t  in  tho  conlJnuous  administrnlion  of  the  bromide,  it  may  be  for 
years ;  and  it  is  remarkaUe  how  rupidly  the  symptoms  of  long-eontinued 
bromism  subaidu  upun  (he  withdrawal  of  tho  drug. 

AMMOmi  BROMIDUM-BROMIDB  OF  AMMONIUM.    U.a 

According  to  tho  U.S.  rharmncopoeia,  this  salt  should  bo  prepared 
by  the  pr«<'ipitation  of  tbo  fiv^ldy-made  solution  of  the  bromide  of 
iron  bj'  water  of  ammonia,  the  dectiTx-d  salt  romainini;  in  8otutton.  It 
may  bo  obtained  in  oolorless  crystals,  bnt  g«nei  ally  occur*  in  a  granular 
powder,  which  becomes  yctlowitth  on  (>xpnsiirQ.  It  has  a  saline,  pun- 
gent  tjuttc,  is  readily  solublo  in  wiitor,  sparingly  no  in  alcohol.  When 
mixed  with  mucilage  of  starch,  if  chlorine-water  bo  added  it  becomes 
yvllowifih  bivwn ;  a  blue  tint  would  indicate  the  presence  of  iodine. 

i'lirsioi-ooiOAL  Action. — ^Tho  physiolo;i;icnl  action  of  the  bromldd 
of  amniouium  has  not  as  yet  hoen  ftilly  investigated ;  but  our  present 
knowlt^d^  lodicatos  that  while  in  many  points  it  reecrables  that  of  the 
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coiTOitponding  Rait  of  potassium,  in  others  il  tliffura  cfiseDliiilly  &om  tha 
l»tt«r.  According  to  Dr.  N.  IJistrofr  (^Hfiehert's  Archiv,  18C8,  p.  723), 
wben  two  ilccigrammcn  aru  atlmiiiislomd  to  A  frog,  a  pcriuil  of  quiutud« 
•ad  l«aMll«d  itritAbititir  is  iniiuced,  which  aftor  fifteen  or  twenty  ntin- 
Vtes  gives  phict>  to  violent  tetanic  convulsion.  J^tcr,  &L1  oxcitability 
ia  lout,  no  that  otod  biiraing  aillH  forlb  uo  rccogiiitioi) ;  tbo  frog  Itoa 
in  wbaterer  position  it  is  placod  in,  iJie  npngms  become  more  violont^ 
and  death  eosuos.  Similar  phenomena  havo  bMn  Tritoossod  by  both 
BiatrofT  and  Amory  {Bromide  0/  Potas$ivm  and  Bromide  0/  Ammo- 
nium, Boaton,  1872)  in  the  rabbit  and  the  gninea-plg,  although  in  onv 
of  Dr.  Amory's  cxporimunta  the  guiuca-pig  diod  Trithout  conTuUiona 
haTin;;  been  noted.  The  curious  abolition  of  reflex  action  and  of  b«u< 
aibllity  conscntnnoously  with  the  occurrence  of  violent  convoUiooB  wai 
noted  iVoquonily,  and  dcaih  iKoma  nlwuyit  to  haro  rosultvd  fVom  a» 
jthyxia.  In  the  oicperionce  of  Dr.  BistrolT,  moderate  noo-futal  doitea 
produced  only  weakness  and  uncertain  moremcnts  in  the  rabbit. 

Bromide  of  ammonium  appeant  to  exert  very  little  influonoa  upon 
tbo  peripheral  motor  appnmlus.  Amory  has  ^ecn  llie  nerves  rctadn 
their  power  of  conduction  after  baring  bcou  placed  in  a  "  Htroag  solu- 
tion;" and,  acconling  to  Dr.  Biairoff,  muscles  retain  their  irritability 
after  soaking  five  minutes'  in  n  t«i-por-cent,  fK>li)tioQ.  According  to 
the  hkttcr  obHerrcr,  ihu  hciirt  always  tontinued  beating  ailor  death  from 
the  drug,  and  the  heart  removed  from  the  batroohian  nnd  laid  in  a  ten- 
por-ceul.  solution  did  not  in  ony  degree  lose  iu  normnL  activity.  Kvoo 
a  twenty- per-cent.  aolution  dropped  upon  the  bared  heart  produced  only 
a  momentary  arrest  of  the  vcntriculiu'syftlole.  On  the  other  hand.  Dr 
PtiTMT  a«(wn4  that  tbe  heart  '»  won  nrrootcd  in  diastole  in  poisoning 
by  this  salt,  and  that  the  nerves  and  muselcii  niao  lose  their  irritability 
sooner  than  aHor  poisoning  by  bromide  of  p<jta:«ium. 

^e  Bubjecl  certainly  needs  further  inveatigntion ;  bnl  it  aeoms  to 
me  moat  probable  that  bromide  of  ammonium  oxcrtA  loM  inflnenco  opon 
the  muftcic!*  than  does  bi-umido  of  pot»£«iuiii.  but  that  in  other  reepocta 
their  actionft  arc  vorj-  cimihir.  Tbo  oxiHTimenta  of  Amory  indicato 
that  the  ammonium  9alt  affects  temperature  and  ucltt  on  the  cnpiUorioB 
in  the  Mme  way  a«  that  of  potOMJum,  and  thut  it  is  also  eliminated  In 
u  aimilnr  manner.  The  experimenlji  of  Dr.  RiHtrofT  iihow  that  in  the. 
cat,  at  least,  bromide  of  ammonttim  hiLn  no  especial  influence,  as  has 
boon  aaacrted,  upon  tbe  euporior  larj-a^cal  nerves. 

TnKRA PRUTicti. — Bromide  of  nmmunium  is  capable  of  fulfilling  nil 
tha  Indicaliono  for  which  the  bromide  rf  potiif^ium  i<i  used,  and  the 
combinatinn  of  it  wiih  (ho  bromide  of  puta.t:>ium  wa?  cepcciully  recom- 
mended in  (pitepit/  by  Brown-Scquard  ;  although  Eohoverria  {Epilepsi/, 
p.  316^  asserts  that  the  combination  U  not  siiporinr  to  the  polaisium 
bromide.  Professor  Clark  coincides  with  Bi-owii-Scquard,  and  my  own 
expcrivnca  i^*  fery  poeitire  that  tt  does  not  produce  so  readily  acno^ 
r*ab,  ond  other  of  tbe  more  disagreeable  symptoms  of  bromiism.    Tbe 
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oombination  of  the  bromide  of  ammoiiiutn  with  notipyrin  (iht 
eeTon)  ha»  yk-liJud  to  mo  in  epilepsy  rosulls  iiiucli  superior  tu  thaw 
oblainoil  with  tho  potii8Bitim  i^alt.  Tho  ammoDium  bromide  is  a  htlk 
more  irritant  llmn  tho  pntn.'^fiium  snil,  nnd  should  nlvrays  bo  given  wtll 
dilutod.  It  hus  boL'ii  L-spt'Ciiilly  ^x6vA  by  utithurity  in  pertussis,  and  lij 
Dr.  J.  M.  Da  Costa  in  acute  r/ieuvuitism.  A  halt'-drachm  may  bo  gives 
two  to  four  tirnva  a  duy,  uccordiog  to  tho  osigeocica  of  tho  (sa3e. 

Brouide  of  Sooinu,  U.S^  cloecly  rmemblos  in  appcarnoco  bromidt 
of  potaaHJum,  and  has  been  supposed  by  Toisin  to  huvo  closoly  simiUr 
physiol0f;if«l  and  therapeutic  pTOpertiw.  On  the  other  band,  M.  J.  V. 
I>nJ>onte  mate*  (It*  bin'»  Jimmaf,  I81J8,  p.  560)  thni  in  doublo  tho  toric 
done  of  bromide  of  potassium  he  baa  found  that  it  doos  not  prodtue 
any  characteristic  g>yn^ptoni6  in  the  fW)g,  the  gutnea-pig,  or  tbo  do^,  and  ^ 
loaves  the  animal  perfectly  bcaltby.  fl 

By  clinic'ianH  the  dru^  has  boon  use<l  to  a  eonHidorabto  extent,  I>f. 
Menidith  Clymar  (J\"ewi  York  Mai.  Wor!<t,  Ootobur,  1371)  L-Ititnitt  tUat  it 
will  arrest  opilopny  without  producing  tho  unpleasant  cerebral  symp- 
toms of  broinisin.  ilo  ^ivcs  twenty  f^rnios  three  timee  a  dajr.  Profcp- 
Kor  ICammond  (iWio  York  Medimtl  Journal,  Dec.  1871)  assorts  that  it 
epilepHy  it  is  in  no  wise  niiperior  to  the  potassium  salt,  but  claims  that 
ita  hypnotic  power  is  mueh  grciiter.  M.  K.  Decaisno,  aa  tho  nxsult  q( 
tho  trial  of  the  drug  in  twenty-seven  cases  (epiUpstf,  chortc,  hytUria\ 
assorts  that  its  action  is  tho  sumo  as  that  of  the  potassium  salt,  except 
that  instead  of  causing  dinrrh<Ba  it  constipates  (Camples- Jtendus.  No.  17, 
1870),  Notwithstivnding  this  testimony,  ray  own  oxperiooco  is  in  accord 
with  the  physiological  teachings,  that  bromide  of  sodium,  although  oo< 
free  Irani  therapeutic  value,  is  not  e<|iial  to  bromide  of  potaaeiiim  hi  ^ 
Buhduin^  nervous  excitation,  and  is  in  no  wise  superior  to  it.  fl 

BnoMiDE  OP  LiTEiirji,  U-S.,  wm,  T  bolioro,  first  employed  in  medi 
cine  by  Dr.  Gibb  {Sritig^  Association  /or  thp.  Advaneanent  of  ScietM, 
18C4).  who  recommended  it  ns  gently  tonic  and  sotnetimca  diuretic 
lie  used  it  in  Tory  smaJi  doees.  Attention  was  first  called  to  its  em- 
ployment in  norvoHS  aflottiong  by  Dr.  S.  Weir  Mitchell,  who  staled 
{Amer.  Joiirn.  Med.  Sci.,  Oct.  1870),  as  tho  result  of  his  oxporietK'e,  that 
when  administered  to  tho  amount  of  half  a  dmchm  to  one  drachm 
daily,  it  nets  in  some  cases  of  epilepsy  afler  bromide  of  potassium  hu 
frtiiod,  and  that  it  is  generally  efficient  in.  about  ono-haU"  the  dose  of 
that  salt ;  also  that  its  hypnotic  action  is  much  more  decided.  Profossor 
Clark  (loc.  tsit.,  p.  HI)  conflrmB  thcee  olBcrvationa.* 

Bromidk  0^  NioKBL. — Bromide  of  niokol  is  a  yellowigh-grccn  pow- 


•  For  troniittt  of  n'no  and  rai/mi'un,  m  Le  Pragrit  UM.,  1877  J  /<>'  kjdntnmie  tUa; 
^HkTi  AumA  larr    C«  PngrU  UtJ  ,  I8TT. 
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dor,  of  ft  oharp,  bTiming  ta«tc,  yioMing  with  wnt«r  n  grnaa-grocn  solo- 
tioo,  which  waa  iiitiijdiieoJ  by  Dr.  J.  SI.  Da  CimUl  iw  ft  remotly  for 
epHepaif  and  allied  iiisonton»,  ami  wIioao  value  has  been  confirmed  by 
l)r.  hcaman  (^Mtd.  News,  April  18,  1885).  1|«  physioIoKit-al  nction  baa 
been  inTeatigated  by  I>r.  JI,  A.  Hnr©  (  Therap.  Caz.,  ii,  297).  He  finds 
that  in  the  IVog  it  paralyzes  the  epinnl  cord,  the  motor  and  tli4  c«D8ory 
ncrvoB,  and  tUo  mii9t'l<:a.  ISrougbt  in  eotituct  with  iho  isolatctl  frog's 
heart,  it  destroys  at  once  the  contractile  povr«r  of  tho  muscle.  In  tlio 
mammal  In  eufficiuiit  duao  it  causes  death  by  diastolic  nrrost  of  tbo 
bcarL  Smaller  dosea  produce  full  of  tlie  arterial  preMure  by  doprcs. 
»ion  of  tbu  vaso-motor  cuntru  and  of  the  hbort.  The  pulse  i»  primarily 
alowed,— probably,  aa  Dt.  Hare  bolievee,  by  a  direct  influence  upon  the 
intracardiac  ganglia  or  miiaclo-flbro. 

According  tu  Lenman,  bromide  of  nickel  ia  well  home  by  the 
Btomach,  if  given  well  diluted  as  an  offwrvoscing  powder,  made  by 
mixiag  the  eolt  with  bicarbonate  of  aodium  and  tartaric  acid,  moii^teii- 
tng  with  alcohol,  passing  the  moiat  powdur  through  a  siavo,  and  drying 
in  a  warm  clot^ct.  He  ostimatoa  that  ten  grainn  of  the  niclcol  i>Alt  are 
equal  to  thirty  grains  of  bromide  of  potauium,  aad  ^vm  the  dose  as 
from  live  to  ten  groioa. 


HrDKonROHio  Acn>. — A  aolution  of  the  gasooua  compound  oC  bro- 
mine and  hydrogen  in  water  was  first  employed  oa  a  therapeutic  ngout 
by  Dr.  Wade  (Pen/MMVar  Jovrn.  Med.,  Fob.  1875).  J>r.  E.  T.  Rcichort 
{Bast.  Med.  und  Sur/f.  Jovm.,  civ.  505)  found  tbnl  its  nction  upon  tbo 
nerx'ous  ayittem  and  the  circulation  i»  almost  Identical  with  that  of 
bromide  of  potanAium  ;  but  \tn  infiuence  upon  the  brain-corlex  was  not 
Modiod.  Uodemto  doMs  caiiKd  some  temporary  elevation  of  tbo  blood- 
pruBanre,  which  Dr.  Reichcrt  attributes — without,  as  I  think,  sulllcient 
•vfdenco— to  vaso-motor  fposm  of  peripheral  origin.  Large  doses  were 
dinwtly  pamlyennt  to  the  heart  and  to  a  loweslent  to  tbo  volnntary 
moMlcs-  Kvllex  action  ia  suspended  by  the  acid  in  the  frog,  and  all 
poKions  of  the  Mpitinl  cord  and  norvos  aro  doprcsscd  by  tho  poison; 
bat  Dr.  Reichert  pr«»entii  cx[>erimcntal  facts  which  indicate  that  the 
sensory  portions  of  the  ami  iind  the  sensory  nerves  aiv  affecled  before 
the  motor  system  by  hydrobromio  acid  as  thoy  aro  by  the  bromides. 
A  long  soHm  of  trials  which  I  made  with  bydmbromic  ncid  in  the 
epileptic  Wards  of  ttie  Philadidpbia  Uospital  dviennined  thai  tho 
oAlcinal  acid  in  c^juivalont  dmen  act  a  very  much  as  does  tho  bromide 
of  potas*ium,  but  is  distinctly  more  irriunt  to  the  slomacb,  and  loss 
apt  to  prodnco  an  eruption  of  acne  or  muscular  doprossion.  It  may 
be  ttsed  alone  in  the  treatment  of  epilepsy,  but  tbo  combination  of  it 
with  the  bromide  has  Mcmcd  to  me  the  best  form  of  administration: 
tbo  largo  dose  required,  whea  it  is  given  by  itself,  in  most  cases  irritates 
the  slomacb  too  much.  Under  all  circnmstancos  it  must  bo  well  dllutod. 
Tbo  officinal  dilute  kj/drobromie  add  (^Aetdum  IT^robromicum  Dilulum 
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U.S.)  reprosenta  in  «&i.-h  drnchm  nine  grnina  of  bromido  of  potafsiiim, 
and  aihy  bo  given  in  ona-hulf-  to  on»'flui(IuuDC«  duscv  in  a  Lumblerftil 
of  ewQDtonod  wnter. 

Bbohal  UroRATB. — ^Tliiii  suliatancB,  which  h&9  boon  look<KJ  upon 
until  recently  merolj  as  a  oheniical  curioalt}',  \»  formed  by  Lbo  aclton 
of  bromine  upon  alcohol,  tlio  alcohol  being  Srat  conrerted  into  ald^ 
hyde  by  losing  two  atoms  of  liydrogon,  and  the  bromino  then  rcpkciiig 
the  romainltig  throo  atoms  of  bydroj^on.  Tbo  physiological  efTucu 
of  broninl  hydrate  have  been  especially  invostigat«d  by  Drs.  John  (i. 
McKciidrich  {Bdinb.  Med.  Journ.,  July,  ISi-l:),  E,  Stoiiiauor  (T7r<:Aoic'« 
Archio,  Bd.  lix.  p.  t>5),  Xtabulvnu  (Gat.  Hebdom.,  t.xliii.  p.  G81),  and  Ur, 
Cbrostowaki  {^Hnffmann  uiul  .Sckmatbe' s  Jahresb.,  1881,  197).  After 
large  diwes  dtnith  oci-ura  in  ii  very  taw  minuter,  with  contnietion  of  iho 
pupil,  dyr^pnfcn,  ami  connili^innit.  After  smaller  amounts  (tiireo  grains 
ia  a  rabUt  of  tbrwi  or  four  pounds'  woigbt)  tha  eymptoma  arc  eucccs- 
flively  rent loKsn una,  dilatation  of  suporficinl  v&ssob,  contraction  of  th« 
pupil  gmdiinlly  increasing  (o  a  maximum,  enormous  secretion  from 
tho  buccal  and  nasal  mucous  mcmbmiios,  greatly  increnaod  rnpidity  of 
n^piratioos,  deepening  paralysis,  coma,  leaaened  fr<M)uoDoy  of  respira- 
tions, flniv»th(vsiii,  convulsions,  and  dualh  from  failure  of  rospiration. 
Cbrot«tow8kl  ^nds  that  tho  dnig  nets  directly  upon  tho  hoart-musclo 
end  cxcitc-motor  contreis  and  much  more  powerfully  than  docH  chlonl. 
The  puriphoi-al  va«o-motor  apparatus  was  apparently  not  aflcctod  by  it. 
What  Unowiedgo  we  bare  of  itH  physiolo^irnl  action  dooa  not  indicats 
remedial  value,  and  clinical  experience  wilh  it  is  still  wanting, 

AMTL  NTTRIS— NTTEITB   OP   AMTL.    U.S. 

Nitrite  of  amyl  was  tlisflovcred  hy  the  Fi-ench  ehoniist  Bnlnrd  {An 
nales  de  Cfiimie  et  de  J'fiys.,  xii.)  In  18i4,  and  tho  attention  of  physi* 
obgisls  was  called  to  it  in  1859  by  Guthrie;  but  it  was  not  until  1865 
that  Dr.  Jliclinrdaon,  of  London,  introduced  it  to  (bo  notice  of  tho  pro- 
fossion.  It  is  a  yollowiidi,  oily,  very  volatile  liquid,  of  a  very  peno- 
trating,  persistent,  fruity  odor.  It  is  prepared  by  tho  action  of  nitric 
acid  on  nmvUc  alcohol,  or,  as  it  is  commonEy  called,  niwl  oil. 

PnTsioLooiCAL  Action, — Nitrite  of  ninyj  can  bo  nbsorbed  by  any 
■urbce  except  tho  ekin,  but,  on  accoiiul  of  lis  volatility,  has  hitherto 
been  used  in  man  chiefly  by  inhnlntioii.  Owing  to  the  physical  prop 
orty  ju?t  mentioned,  its  action  is  extrnordinnrily  quick  and  vcrj*  ti-an* 
siont^  it  being  absorbed  and  e!irniuatt>d  wiiii  ip-eai  riipidiiv. 

The  most  prominont  Bymptomfi  induced  wiion  it  is  inbulod  by  a  man 
in  moderate  quantitios  are  A  sonee  of  groat  fulness  and  distention  of  tho 
h«ad,  amounting  at  last  to  Bovere  pain,  and  accompanied  by  intcnao 
flushing  of  the  face,  a  deep,  labored  respiration,  iind  an  oxeoodingly 
rapid,  violent  action  of  tbo  heart.  The  succession  of  ihiwe  phonoiuona 
Is  60  rapid  that  often  they  seem  to  bo  Bimullancoua;  but  it  is  said  that 
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cardiac  distari)aDce  is  eometimes  very  distinctly  maaifost  befon 
iotb«r  Bjniptonu.  It  hM  been  ooticcii  by  Pock  »nd  confirmed  by 
I^dendorf  that  ul>J(ict«  look  yellow  to  a  person  fully  uodor  tlio  influ- 
cnoo  of  the  drug.  Aftor  poisonoiu  doses  the  gymptoms  haro  boeo 
groat  jiallor,  dUatation  of  pupils,  ojccessive  muscular  ruUxfllion,  alow, 
scarcely  perceptible  piiUe,  and  irregular  roepimtion  (^Amer.Journ.  Pharm.^ 
1881,  137).  Iq  a  case  rc]>ortod  by  Dr.  Slraban  (Joum.  Ment.  Sci,  xxx. 
252)  a  bypodormic  injuotiun  of  too  minims  of  a  ton-pcr-ccul.  solution 
of  Ditrito  of  umyl  wati  followed  i»  n  minute  and  a  half  by  two  guccos- 
sive  tbrioiw  epileptic  conrulnions,  each  preceded  by  arrwt  of  respiration 
and  of  tbu  heart's  action.  Br.  J.  Roeiwu  reports  a  cn8«  fa  which  aa 
opileplic  mao  took  upon  a  full  stomncli  about  throe  dmclims  of  nitrite 
of  amyl  (by  o£tiniation).  The  expected  epileptic  attacic  did  oot  occur, 
Bud  the  only  gymptomn  which  were  produced  were  violent  vomiting 
(Centralb.fur  K(m.  Med.,  IS88). 

In  the  lower  animain  the  &mi  atago  of  the  action  is  like  that  just 
described  in  roan.  After  thia  the  breathing  becomes  violently  Lurried 
and  panting,  progressive  muttcular  weakneua  and  diminution  of  reflux 
activity  cmtue,  and  finally  death  ft-om  failure  of  respiration, — sensation 
and  consciousuess  beiujc  preserved  almost  to  the  lost. 

A  very  peculiar  symptom  is  that  a  long  time  before  death  the  arterial 
blood  bccomoH  of  almost  the  some  color  aa  the  venous  blood.  Con. 
vuIhious  are  sometimeti  prenent;  but  in  my  experience  more  often  the 
aoimal  is  exceedingly  quiet  throughout  the  poiBoning. 

Elaborate  experimental  Btudica  of  the  action  of  nitrite  of  amyl 
upon  the  ciroulation  in  animalii  have  been  made  by  Dr.  T.  Lfuidcr 
firunton  (Journ.  of  Anai.  and  Physiol.,  vol.  v., — Berichte  tier  Math.'Phys. 
CUuae  d.  k.  sacks.  GacUschaJt  /.  WiBsenech.,  18G9),  by  mywlf  (Amer. 
J-turn.  MM.  Sci.,  July,  1871),  and  by  l)r.  Amei-Droa  (^Archives  dt  Phtf- 
MioL  Norm,  el  Pathcl,  Sept.  1873,  p.  407).  The  rusulta  aro  so  unii'orm 
and  in  such  accord  that  they  muitt  be  accepted  as  proved  facta. 

Cireultttion. — It  has  been  found  by  all  three  obacrvcni  just  mentioned 
that,  although  the  pulse  is  vcty  much  increased  in  frequency  sometinicA 
fVom  the  very  beginning,  the  arterial  proasuro  ia  diminished,  and  finally 
U  reduced  almoat  to  xoro,  and  that  the  Ml  of  preeuure  occurs  equally 
after  section  of  the  vagi  aa  at  other  liiaca.  As  the  number  of  heart- 
beats in  the  uninjured  animal  is  increased  rather  than  diminlsbod, 
while  the  nlrenglh  of  the  individual  boat  is  noc  poroeptibly  loaaened, 
U  ia  evident  that,  at  least  in  the  early  stages  of  the  poisoning,  the 
diminution  of  arterial  toniMon  in  not  cardiac  in  origin,  but  mu.iL  be  duo 
to  dilatation  of  the  capillariea.  Thin  conclusion  ii  confirmed  by  an 
experiment  of  Bruiiton,  who  found  that  if  the  desecnding  aorta  was 
tied  up  high,  no  perceptible  fhll  of  pressure  was  produced  by  the  inha- 
latioD  of  the  amyl  salt  until  viwy  late  in  the  poisoning,  when  the  heart 
itself  was  acted  upon  by  the  drug ;  also  by  the  fact  noted  by  Dr.  Amos' 
l>ro2  and  by  Gaspy  (  Virchotc's  vlrcAtv,  Ixxv.  310),  that  the  vessels  of 
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tbe  mbbit'A  car  and  of  the  fi-og'n  nob  cun  be  ec-oa  to  dilate  when  the 
salt  is  inhnlcd  *  Thst  dilatation  of  tho  vosBola  takes  place  in  man,  as 
■well  as  ill  the  lower  animals,  is  Rhowti  hy  tho  flushing  of  ibe  face,  a» 
well  HO  by  tho  eslargetncut  of  tho  ivliiitkl  votuiola,  noted  by  Br.  Chas. 
Aldridge  (  Wtsi  Riding  Lunatic  Jtep.,  vol.  i.  p.  187). 

Ad  i&tero^ting  question  which  hero  nnncs  is,  wLolhor  the  dilatation  ifl 
c«ntrio,  duo  to  an  action  an  tho  vaso-niotor  nerre-centres,  or  poripboral, 
duo  to  a  direct  action  on  the  muecular  ooal  of  the  artoriolos.  I  bo- 
lievo  it  must  bo  peripheral,  and  not  centric,  in  its  orijipD,  sinco  both  in 
tny  own  exporimont^  and  in  those  of  Bninton  it  occurred  nflor  the 
arlerioloa  had  been  Bopamtod  from  the  vftso-motor  cenureB  by  diviaiou 
of  tho  con!.  This  fnct  appears  to  prove  that  the  fall  of  arterial  press- 
ure id  duo  to  a  direct  puralyziDgGr  action  of  the  dioii;  upon  tho  coat£  of 
tho  arterioles, — a  oonulaaion  cuiillrmod  by  our  knowledge  of  the  local 
action  of  tho  nitrito  upon  niHRCular  tinsue. 

Bcriiheim,  however,  aHaerlit  ihnt  this  cannot  be  so,  and  that  tho 
dilatation  muttt  bv  solely  due  to  an  action  upon  the  vaao-motor  c«ntre», 
bocau»fi  ho  found  that  galvanization  of  tho  corvicjil  eynipathotlc  still 
cauaud  con  Iniclions  in  the  vessels  of  the  oar  of  a  rabbit  to  which  nitrite 
of  amyl  had  hcoii  jt'^"""-  Afl  pointed  out  by  Pick  (_Ctntraibl. /.  Med. 
Wissens.,  ^o,  S5,  1873),  Bornhoira'«  esporimont  does  not  warrant  liia 
oonclumon.  It  only  tihowa  thnt  the  muriclo-fibre*  in  Iho  walls  of  the 
vesHcle  are  not  80  completely  paratysoJ  nit  to  be  unable  to  respond  to 
verj'  powerful  stimuli.  Dr.  \V.  Pilehne  {Pjtdijcr's  Archiv,  Bd.  ix.  p.  478  ) 
dissuiitii  IVoni  tlio  view  hero  taken ;  but  it  socms  to  mo  that  the  fall  of 
arterial  pre«siiro  after  pnmlysis  by  aectinn  of  the  vaso-motor  nerve* 
absolutely  proves  that  the  drug  acts  locally  upon  the  arterial  coata.  It 
i«,  however,  very  probable  from  tho  general  sedativo  effect  of  the  drug 
upon  tho  motor  ccntrCH  that  it  note  also  upon  the  vaao-motor  centres  i 
and  when  the  local  flutihiiigs  oaused  by  Bmall  doses  of  the  poinon  are 
borno  in  mind,  this  probability  is  greatly  enhnneed.  Filehno  affinns 
that  when  to  animals,  whose  luni^tt  wore  exposed,  inhalations  of  tho 
nitrite  wore  given,  the  chsngo  of  color  was  not  nearly  so  great  as  in 
tho  ean?,  and  that  if  tho  ftympnthfttic  had  bcon  rieelroycd  in  tho  ncPk 
in  a  nibbit,  and  the  nilrile  of  amyl  e.\hibilad,  the  veiMeln  on  the  tio- 
woundod  aide  actually  became  larger  than  tho»e  of  the  opponitc  ear. 
Tho  answer  to  these  roAulte  ia,  that  opening  tho  chest  must  deningo 
moBt  prnfouiudly  the  pneumonic  circ-tihitiou,  and  thnt  all  obwrvations 
upon  the  comparative  Bine  of  vcsacls  are  very  npt  to  be  mere  gue«a- 
work  when  tiws  change  19  ttlight.     Moreover,  in  Schuller'a  oxperimonte 

■  A  nolcKurtti;  fnot  BHeitcJ  b?  Amei-Driit  ii  iIikI  ntXtT  a  lung  poricid  of  dllatmtlon  tb« 
vnmIs  wDinut  Bitmin,  vliplti»r  (ti«  iiibiilibtian  \>t  •n-uliivucd  at  nul.  I  think  tbs  <ifiUi>&(io* 
9f  tbli  U  timpljr  that,  mning  lo  lli«  TolaliUIjF  at  the  nitrite,  U  loan  all  ««6s|ics  from  tkc  Jn»ll 
«f  lint  on  whiub  it  i*  piMod  foe  mbaliUun  i  ah  •ifilanilian  Hiaxig\j  »nartn»l  by  a  M«lvai*at 
oT  Dr.  Ainci-l»ro»,  lli»«  In  ""»"  *""■  ■  ""  InbaUlioi;  •nu  ftiUuwwl  bj  dlinlMiou  as  bcfora. 
Amii*-Dro«»»r»  *"•'?*'"  w'*"'*'*^ '^''■*'t  •"**  ^'"•Pr '""""l  ll"**  WlliMleriulM  and  fcln»  w»n 
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(Berlin.  Klin.  Wochenschrift,  No.  25,  1874),  After  dcslrtiotion  cf  tJie  eep. 
Ticnl  »ym|iniht>(ir  in  n  nibbit,  Jnhnlatioiie  of  Cho  nilrJto  produood  Blill 
fnnbor  dilatution  of  tbo  vussola  of  the  ear.  In  ooneltuion,  it  seems  to 
me  e«tabliab«(t  thni  nitrite  of  amyl  doeii  act  locally  on  the  coats  of  the 
ftrtcnolce,  although  it  lany  at  tho  same  timo  influonco  tho  va^o-motor 
een  tract. 

In  man  tho  ptiUe-rate  m  enormoui<ily  increasod  by  nitrite  of  arayl. 
Id  animaU  the  amount  of  tho  incroaso  vaHce,  but  in  the  higher  grtiupa 
tbe  rule  appears  to  l>e  inurcoflo  of  the  puUe-rate,  which  i^  especially 
decided  in  liio  dog,  Filehiio  {Pjtuyer's  Archw,  Bd.  ix.  p.  490)  has  by  a 
■in^a  Tory  ingenious  experiment  apparently  shown  that  tho  accelera- 
tion ia  duo  to  n  deprc^ain;^  influuiicc  upt^n  tbv  inhibitor^'  ei-ntrea.  Ho 
divided  tho  par  vngum  in  a  rubbit,  employed  ati  electric  current  to  the 
aavorod  nerves  of  sufHciont  «tronf*th  to  bring  the  pnlao-rato  to  nonnni, 
and  found  that  tho  iimyl  salt  was  powcrloss  to  affect  the  npidity  of 
the  cardiac  action.  Curtain  experiments  performed  by  MAyi;r  and 
Friodrich  {Arch.  /.  Exp.  jP.iM.  «.  Pharm.,  r.  63)  confirm  that  of  Filohno. 
It  in  knonn  that  truddon  asphyxia  hIovtr  the  pnlse  by  exciting  the  in- 
hibitory centre.  Mayor  and  l-Vioitric^h  found  thai  this  action  is  pre- 
vented by  the  inhalation  of  tbe  amyl  salt.  Then,  again,  they  found 
that  when  by  comprcitMion  of  tho  arteries  tho  blood  was  prerootod 
from  going  to  the  hend,  the  nitrite  did  not  incrcanc  tlie  rapidity  of  the 
pulse,  and  aim  determined  tliat  the  reflex  inhibitory  elowing  of  the 
heart  by  irritation  of  a  ncnaitiro  nerve  ts  prevented  by  nitrite  of  amyl. 
Further,  in  dogs  with  a  powerful  eardiae  inhibitory  apparatus  the 
ptimary  influence  of  llio  nitrite  is  more  marked  than  it  is  in  rabbits, 
wlxMe  pnearaogastrica  are  very  fcehle.  The  nudden,  thumping  action 
of  tbo  bvart  so  prominent  in  man  whou  the  nitrite  is  inlialed  is  there- 
fore probably,  at  least  in  part,  duo  to  depression  of  the  inhibitory 
apparatus.  Tliere  i^  however,  as  pointed  out  by  Dr.  Roichcrt  (JV.  Y. 
Med.  Jvurn.,  July,  18B1),  much  reason  for  believing  that  in  small  doses 
tbe  Ditrile  acta  primarily  aa  a  stimulant  to  the  heart.  Lauder  Brunton 
long  ago  discovered  that  if  tho  aorta  bo  compressed  «o  as  to  eliminate 
in  great  part  the  influence  of  the  vano-motor  Bystem,  the  nitrite  causca 
rise  in  the  arlorial  pressure ;  and  it  is  perfectly  possible  for  aD  exce8si%-o 
heart-action  to  be  more  than  neutralized,  eo  far  as  the  arterial  prosanro 
it  eoBoemed,  by  a  vaso  motor  doprc^ion,  m)  that  the  immediate  fall  of 
praiurei  caused  in  the  normal  animal  by  tbe  nitrite  Is  not  proof  that 
'tlM  heart  may  not  bo  stimulated.  In  Dr.  G.  A.  Atkinson's  (Jovrn.  Anat. 
and  Phgaioto^i.,  vol.  xxii.,  1888)  oxperiuiente,  1  part  of  the  nitrite  in 
SOgOOO  prodncod  a  slight  increase  in  the  irorking  power  of  tbe  cul-oul 
fVog'a  heart  (Williams'H  apparatun)  ;  1  in  10,001)  caused  a  rise  fur  foar  or 
five  minntoa,  followed  by  a  fall ;  emaller  and  larger  amounts  than  tbcuo 
had  cither  no  effeel  or  lessened  the  heart's  action.  It  seems,  therefore, 
that  our  pro^nt  physiological  evidence  jusiifiefl  tho  belief  that  very 
small  quantities  of  nitrite  of   amyl   primarily  stimulate  the  heart, 
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although  it  Udemonatratod  that  in  modfirate  or  lar^  amounts  the  drag 
respectively  dfipressea  or  pnralyjies  the  h earl- muse lo. 

Jfervous  Si/siem. — I  havo  found  (he.  eit.),  as  the  result  of  nunicrotu 
oxj»cnmoiit«  maile  in  the  ordinary  mcthcuis,  that  the  diminution  of 
reflex  activity  and  of  vohiiitary  niution  whic-h  undoubtedly  opi-urs  in 
tOMeniiu  from  the  agonl  now  under  con-iideiation  is  chiefly  spinal  in  ila 
ori^ ;  since  aC^r  death  the  nerves  and  muscles  proserre,  though  to  ao 
impaired  vonditioii,  thoir  Ainctional  power.  On  the  motor  contriw 
of  the  cord  th«  nitrite  nets  aa  a  direct  and  poverflil  dujircsaant,  al  the 
same  timu  I  hat  it  exerts  a  siniilnr  biilnuich  loss  pronounced  influence  on 
the  neiTes  and  muscle*,  decrooBing,  but  not  destroying,  their  flinctional 
life.  The  diminution  of  reflex  aotirity  \a  never  preceded  by  a  stage  of 
fuiictiuual  excitement.  In  some  animnb  convuUion»  do  occur,  csjw- 
cinlly  when  the  drug  lii  adminiatcrxid  by  inhuliitiou ;  but  tbcy  are  in  alt 
probability  cerebral,  not  apinal,  and  due  to  the  asphyxiating  inflQenc<s 
of  ihu  jtoiMon,  Over  tbu  sensory  iierve8  and  centres  nitrite  of  amyl 
has  but  litllo  power.  Thoy  are  among  the  last  p(irtions  of  the  body  to 
bu  afluctcd,  sensation  being  intact  until  near  death :  so  that  the  drug  it 
in  no  fienso  an  uuieethi-tie.  Mayer  iind  Friedricb  ntwort  that  at  firat 
nitrite  of  nniyl  increases  the  mpidity  and  depth  of  the  reHpiration  by 
stimulating  tlic  ruHpiriitorj-  centres.  Whether  this  be  or  be  not  corrvcl, 
it  is  certain  that  later  the  respiratory  centres  arc  greatly  depressed, 
the  breathing  booominir  both  alow  and  shallow,  and  death  tioolly  occurs 
from  paralytic  nspbyxia  of  cimlric  origin. 

Urine. — Elimination. — Dr.  F.  A.  Hoffmann  found  (Rtickert's  ArcMv, 
1872,  p.  747)  that  in  the  rabbit  a  hypodermic  injection  of  O.lll  to  0.U3 
gi'nmmo  of  the  dru^  is  enough  to  c-aiiso  diabetes.  If  twiou  this  amount 
of  tho  nmyl  mtit  is  unod,  the  sugar  bocomon  very  abundant  in  tho  urine, 
and  contiiiuea  to  ho  prosout  fur  from  twolvo  to  thirty  huura.  ConiMin- 
taneottsly  with  tho  elimination  of  4ugar  there  is  a  groat  incroaee  tn  the 
amount  of  tho  nrino.  In  a  patient  under  my  care,  to  whom  the  snit 
was  given  very  fruely,  at  no  time  could  sugar  be  detected  in  the  urine; 
BO  that  glycosuria  ia  probably  induced  only  by  toxic  doeos.  Tho  nitrite 
is  probably  oxidized  in  tho  system,  at  laast  in  part,  oa  V.  ItoKrmnnn 
(Zeits<-hT.  /.  PhygioUiQ.  Chemie,  v.  233)  lias  found  that  when  nitrite  of 
potassium  ie  adrainistonMl  to  the  lowvr  onimab  tJio  nitrate  appears  in 
tho  urine. 

Zoeal  Action. — Nitrite  of  amy!  cauitcs  a  progreesivo  loss  of  func- 
tional power  in  every  higlily-organiKud  liAHue  with  which  it  comM  io 
contacts  rforve-contrcfi,  peripheral  nerves,  muscles  of  organic  and 
voluntary  life,  all  aucoumb  to  it  alike.  If  tho  contact  be  not  continued 
too  long,  tho  tiBSHO  may  recover  evon  nfter  a  total  snppTOSsion  of  its 
ftiuctioii, — a  proof  that  the  poisou  exerts  no  detftnictive  chemical  or 
deTitaltzing  influence  upon  the  tissues,  such  as  tiiat  of  Bulpburic  acid 
or  voratrift. 

Temperature. — ^Xilrite  of  ainyl,  iu  whatever  way  exhibited,  if  giT«n 
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!ti  miffioient  amoant,  ro<)iic«8  most  remarVnbly  animal  l^niperature,  I 
bare  won  a  pigeon  perfectly  consciouft  nliliough  its  tcmptimtiiro  had 
boon  brought  down  by  this  agent  soino  13°  F.  This  influence  ia  aa 
inarb<Kl  in  Ivvor  tus  in  tho  normal  condition  of  Ihe  aniinitl,  nnil  m  indts 
pc&dcni  of  the  nerve-centrea,  occiirrini;  ftftur  socliou  of  tho  cord,  and 
'<TeD  after  death  in  those  ca§w  ia  whiiili  pcwt-murtem  rise  or  coniinU' 
aooa  of  hii;li  tempumturo  normally  takos  place.  1  liavo  also  uxpuri- 
mentally  determined  that  it  i8S4««ciat«d  with  dinuniohod  oxcrvtion  of 
oarttonio  acid.  It  must  therefore  be  due  to  a  direct  arrest  or  obeck  of 
ti&^uo-c'hangra  or  oxidation  within,  or  without,  the  blood.  The  moiith- 
tompcRitui-c  in  man  is  certainly  eonictimoa  oluvutod  by  tho  inhabi- 
tion  of  nitrite  of  nmyl,  but  the  riao  ia  a  very  tomporary  one.  W.  A. 
MnnasAoiu  and  X.  S,i*sc«ki  (Si.  Petenh.  3/«J.  WocheRschr.,  1879,  iv.  392> 
found,  in  a  number  of  studies  upon  nortnnl  and  foTorud  mon,  thai  whUo 
Um  p«riphural  tuinpuraturo  was  at  first  iucreadod  the  rectal  tempvraturo 
viaalvftyn  roducud^andallur  a  time  oven  the  xurfticuof  the  body  grew 
cooler.  The  maximum  reduction  wan  leaobed  in  one  to  one  and  a  bnlf 
bouTA,  nud  iu  a  case  of  fever  amounted  to  3^  C. 

Tho  vapors  of  tho  nitrite  have  a  very  marked  influence  over  oxiJa- 
tioa  outude  of  the  body,  oa  in  shown  by  many  fhetA,  of  which  it  is  only 
naoesaary  hero  tu  cite  lliu  exlinguishmont  of  glowing  phoHpharus  hj 
a  Gbw  drops  of  tho  amyl  salt  dilTused  through  tho  Jar.  It  c-annot  bo 
doubted  that  witbin  thu  ceonomy  the  samo  thing  occurs.  If,  however, 
the  arrest  of  oxidation  were  coiiipli't«.  instant  donlb  from  sutfoeation 
vrould  result.  The  true  explanation  of  the  Bymptoms  evidently  lies  in 
diminution,  not  deatructiun,  of  oxidation. 

AVhcD  an  animal  inhales  nitrite  of  amyl,  the  arterial  and  venous 
blood  soon  become  of  a  nonrly  unifonn  hue^  which  rosoinbles  somewhat 
that  of  normal  venotu  blood,  but  is  quite  dintinct  from  it,  having  a 
oboGoIato  tint.  Moreover,  thiH  chocolntv-cotorud  blood  does  notUMiuno 
Um  artonal  hue  when  sbtkon  with  the  nir.  Dr.  Arthur  Gamgeo  (Philoa. 
TVitnjt.,  1868,  p.  589)  disoovorod  that  aa  the  chocolate  color  is  aflsumed 
by  tbu  blood  the  two  spoctruin  bands  of  the  oxyhieinoglobia  disappear 
■od  are  replaced  by  new  bands,  nearly,  but  not  exactly,  in  tho  place  of 
tboao  of  acid  hiematin.  If  ammonia  be  added  to  the  chocolate  blood, 
the  color  ohaiigett  bjiek  to  a  blood-red  again,  and  simullnuL'OUHly  the 
•pectnim  lines  regain  their  normal  position.  If  a  nnlucing  agent,  nucb 
aa  iolpbido  of  ammonium,  bo  added  to  tho  chocolate  blood,  it  is  able  to 
4«>xi(lize  tho  oxyhtemoglobiD,  but,  before  doing  so,  evidently  removes 
it  tram  union  with  tlio  nitrite,  since  the  new  banila  disnppoar  and  tboM 
of  oxyhiemoglobin  reappear  in  the  spectrum  before  the  lines  of  the  ro> 
ducod  luemo^obin  manifurit  tbemaolvea  Dr.  Gamgoe  alao  found  that 
Uw  nitrite  of  amyl  blood  had  lost  its  power  of  Absorbing  oxygon,  or  of 
jialding  oxygen  to  the  air-pump,  ami  that  carbonic  oxide  gas  added  to 
the  blood  did  not  oxpel  oxygen  from  it.  Having  thus  determined  that 
a  now  compound  is  formed  in  the  blood  by  tho  lulrito,  Dr.  Gamgco 
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finally  succeeded  in  oVluiuing  it  in  a  ciTstallino  form.  Aa  be  alirayi' 
upon  flnaiysia  found  tbo  nitrite  in  tliia  compound,  he  conaidorod  it  to  bo 
a  ailriuj-oxyliffimoijloljin.  R*jc«iit  reaearchea  hare,  however,  shown 
that  tho  spdctrum  of  this  now  coiiipouuJ  ia  identical  with  that  of 
ifethccm-ighbin  of  Iloppe-Suyler  (ZeiUchr.  /.  PhysioL  Chem.,  Bd.  ii.,  Bd. 
liL  54).  to  that  the  identity  of  tho  two  sabstancM  Is  vary  probable. 

These  facts  do  not  »eem  to  mo  to  proro  that  nitrite  of  am^l  unleriujf 
into  tbo  hlood-TcaBola  at  oiicc  ovoi-pciwcra  tho  hirniuglobtn  of  the  blood- 
oo>pu3o1es  and  choutot  all  oxidation.  As  aln>:uly  uUitiMl,  the  oxperitneats 
of  Dr.  Cramgeo  showed  eonoluiiively  timt  this  new  comjx^und  yields  up 
it«  oxygon  to  ruducing  ugeuLa.  Further,  tlio  doctor  found  that  when 
the  nitrite  blood  was  bi-ought  into  contact  with  prepared  gaaiacum-paper 
it  still  osonixo^l  it,  though  not  so  actiroly  us  normal.  It  is  evident  that 
the  blood-c-orpuMjles  retain  to  a  greater  or  less  degree  their  power  of 
yielding  up  oxono  to  bodies  desiring  it,  and  aro  capable  of  esuriing  at 
bast  this  portion  of  their  rogpiratory  Amotion :  further,  wbetk  this  Oizon« 
u  given  up  and  the  oxyhiemoglohin  changed  into  hiDtnoglohin,  so  fiir  ai 
our  pnwvnt  knuwiudgu  goo*^,  the  haimoglobin  must  absorb  mure  uxyguii 
befbre  it  can  reunite  with  tho  nitrite.  Rvidently,  then,  absorption  of 
(ucygeo  must  lake  place  ;  evidently  the  blood-corpuscles  must  perform 
their  respirntuiy  funetiou;  but  evidently  nl^o  they  are  greatly  crippled 
and  impaired  in  the  rapidity  and  ease  of  its  performance,  llieniic  ras* 
pirution  in,  in  other  words,  gi-eatly  iDterferod  with,  but  not  aboUehod. 

The  accord  of  the  reiiulte  of  this  chemical  investigation  with  thoM 
arrived  at  by  a  purely  physiological  study  of  the  drug  in  very  striking 
and  very  beautiful,  both  teiLching  the  same  thing, — letMCUod  but  not 
absolutely  arrested  oxidation. 

Having  ascertained  the  existence  of  diminished  oxidatioo  in  poison- 
Ing  by  nitrite  of  amyl,  tho  temptation  in  very  strong  to  attribute  all  the 
aymptoms  produced  by  it  to  ihia  arrest.     I  do  not,  however,  think  that  j 
Ihiapost  hoc  propter  hoc  argument  is  justifiable,  fur  the  following  reiw^i 
sons.    Id  the  first  place,  nitrato  of  potn«:ium  and  other  nitrated,  aooord- 
Ing  to  Dr.  Gnmgoo,  act  in  the  same  manner  upon  tho  blood,  yot  th* 
symptoms  caused  by  them  aro  very  different  fVum  (hoM  caused  hjm 
nItrit«of  amyl.    In  tho  second  placo,  when  arrest  of  oxidation  'ta  caused 
by  deprivation  of  oxygen  (aoe  article  on  XttroUH  Oxido)  the  symptonu 
are  very  diffordnt,  the  brain  and  conscionsnoss  being  always  aflectod' 
before  the  oenlres  of  refiux  aetiun,  whvnias  under  tho  influence  of 
nitrite  of  amyl  the  contrary  ocours.     In  the  third  place,  other  aut^i 
stances,  such  as  toxic  doscA  of  alcohol,  check  oxidation,  but  do  not 
cause  the  same  symptoms  as  does  the  dnig  under  consideration.    Tba 
obvious  inference  seems  to  me  to  bo  that  nitrite  of  nmyt  nets  directlr 
upon  th«  nerve-centres,  independently  of  its  influence  on  the  blood.* 


■  I  ha*«  Ian  tliU  |iara2ni|ib  u  lu   (wpilou*  MlUiunt,  titbungh  tb»inUn«lUgp«p«r<{ 
PmfWMt  C.  Bini  (Vtrriu*'*  j|pi>lir,  orhU  l^^V)  iufgMili  thai  mclbientogtobjn  at^  b«  an 
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Id  snfflcieiit  dose  tho  oilrilo  is  poiijoiious  to  Ihu  wbiUt  corpuevltA; 
AticiDBOD  bos  found  that  1  iu  lOOti  killi«  the  corpuscles  in  filteon  to 
twenty  minutes. 

S»atinarif.~~Tb0  dominant  physiolagicnl  action  oT  rillrito  of  smyl  U 
upon  the  spinal  cord  und  ttiu  riiculution,  Under  ita  inrtiienco  arterial 
proMuro  Mb  from  paralysis  of  tho  blood-vc9»I^  cbicfly  as  th«  rc«ult 
of  a  direct  a«ttnn  upon  tho  muscluH  in  their  'U'iiIIh.  At  tho  >iuiuu  time 
the  hoort  ih,  dirvctly  or  iiidirec-ily,  onormoitsly  8tiinuliLl«d,  llm  number 
tnd  force  of  ite  contractions  being  incrvaaed,  this  period  of  etimii- 
latJun  after  moderate  do»M  gradually  substding  into  tbo  normal  state, 
but  after  toxic  dwea  piw^ng  into  one  of  cardiac  paraly«i«i,  with  a  Hnal 
arriMt  in  dtni^tote,  which  in  duo  to  u  diivct  nction  upon  the  heurt- 
muM:le  or  cuiil^uicd  gunglia.  Paralysis  of  motion  and  lutu  of  ruflox 
activity,  proaiin«at  phenomena  of  advaucvd  poisoning,  are  due  to  a 
direct  action  upon  tho  motor  eide  of  tho  ^piuul  cord.  Death  ro«nlta 
fiually  frum  piinilysb  of  the  respiratory  centres.  By  n  direct  action 
upon  the  red  blood-corpuaol«a  the  hicnio<;lobiu  is  coiivortod  into  a  now 
«oapouaJ,  m«t-binia«globio.  Tho  full  of  tho  bodily  tomporature  U 
jirobabty  tho  nwult  of  lessoned  oxidation.  IjOciiHv  nppiiod  in  oonoen. 
trated  form,  nitrite  of  aniyl  paralyzes  all  higher  tiiwues. 

TuiaAPBL-Ticti. — Tho  reeulta  of  Iho  clinicjil  use  of  nitrite  of  amyl 
are  in  accord  with  what  ha3  boon  «aid  of  it4  physiological  pr<)p<>rtios. 
Ita  admtnisiratiou  iu  amjina  jxttoris  uppenrs  to  buve  been  firttt  ftug- 
gMted  to  Dr.  Bninton  (Lond.  CUn.  Soc.  Rep.,  vol.  iii.;  Lancet,  July 
87,  1867)  by  the  sphygmographic  traoiiigs  giving  ovidoiice  of  arterial 
^um  in  a  ease  «f  that  diaonler.  Aa  the  pathob^y  or  thow  oases  of 
baarupang  is  not  dctinituly  mndo  out,  it  8coiu)i  umjIoss  to  Bpoculate 
bow  the  nitrite  acta  in  many  cajtesi*  but  there  u  abundant  oridonco 
of  its  value  in  relieving  altuoi^t  iriatantly  agony  wtiicU  hua  resisted  all 
other  treatment.  Tbi»  appears  also  true  whether  valvular  diaeuse  of 
merely  fuoctiouni  diiwrder  exists.  In  cases  of  ndvanued  fatty  d«gener> 
ation  or  of  very  great  dilaUtion  of  the  hcurt,  I  I  hinit  IU  u.>te  would  be 
Altooded  with  somo  danger,  owing  to  Its  oQoct  upon  tbe  buarl-muscle. 
Dr.  FoMier  {Brit,  Med.  Journ.,  1874,  i.  77)  haa  found  the  drug  of  gruat 
,  •ervioe  in  a  case  of  cardiac  disease  iu  which  tlii-ru  was  aortic  insuffi< 
lency  with  ctcomivo  bj'portrophy  and  sovcro  frontal  hoadacbo. 

lU  physiolo^eal  action  would  indicate  that  it  ebould  be  of  aervioo 
,  jo  all  eates  of  epaam  of  tho  capillarioi*,  of  tbo  bronchial  tub'ts,  and  of 
I  muscular  system  genernlly.    Acciotxlingly,  Dr.  Oskar  Berger  (Allgein, 
fedicin.  Ccntral-Zeitung,  May,  18TI)  und  others  have  usod  it  wi'b  very 
effect  ID  migraine  with  evidont  ciipiltur}*  contraction.     In  'jathma 
■y  own  experience  of  sovonU  onaa»  coiucidua  with  that  of  various 


•ftlfo  agmA  Id  nltrlto'iwkMlBC.     U*  m*«U  Ihat  In  Ih*  bloodltn  tng  of  Cvbabeim  Uw 
■IuUm   prvdoM  s  f  Misniad  oapdmIi^  durlof  itbieti   neither  einmlAtioii  mot  raplnttao  It 
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physicians,  that  it  will  ofUjn  iiislnnlly  arrest  the  paroxyara,*  Mpodallr 
in  those  inataucca  in  which  tlicro  arc  no  sccouJary  Icaioas,  aacb  u 
emphysomft  and  dJiatod  heart. 

The  Gonviilaion  of  rpjlr/isy  isi,  ncoordiii;5  to  the  present  ihetry,  due 
to  a  vaeo-motor  sjiatim  ut  the  haso  of  the  bruin,  to  «irrtK;t  which  ih« 
amyl  aalt  would  noom  to  be  indicated,  as  it  also  is  by  the  moro  existcocc 
of  the  convuldiou.  In  advancud  Ktagcs  of  the  paroxysm  it  must,  bow- 
ever,  bo  used  with  cautiijii,  on  acuouot  of  the  ohtwm-ing  of  iu  early 
effects  by  the  symptoms  of  the  di8«as«.  In  tho  stattu  ^Ueptkia,  wbim 
tlicrc  i»  an  nhaoat  indoOnito  rupotiti»n  of  tho  GtM,  tho  romudv  may  b« 
of  groat  uso  in  et<)ppii)j<  thorn.  VVh«n  tbefo  ia  a  notable  io'crval  to 
ordinary  epilepsy  between  tho  am-a  and  Iho  convulsion,  tlio  I-'torcao 
UBunily,  if  not  always,  be  oulirely  prevented  (Dr,  S.  Weir  MJtcbell, 
Pkila.  Med.  Times,  vol.  r.  p.  &53)  :  tho  putieab  should  carry  a  small  vial 
containing  a  few  dropa  of  tho  drug,  and  inhale  it  at  onco  vrbunover  the 
BUru  in  IVIt. 

Dr.  Mitchell  alflo  calls  attcntiou  to  the  value  of  the  nitrite  as  an  aid  in 
diagnoetiii;  those  occaaional  ca^os  of  noni'uua  di»ordor  in  which  pctit-mal 
is  einiuUtcd  by  attacks  really  duo  to  paeeing  congestion  of  tho  Dcrr*- 
Qeutreu.  Ho  aasertt;  that  in  tbeso  canos  nitntc  of  amyl  instoad  of  arrwU 
ing  the  pnroxysm  intTcanoa  its  inlonaity.  Dr.  Win.  F.  Jcnks  ha«  found 
tho  mtritc  eSieioat  in  an'«8tiny  puoi-pcrat  convtihkns,  but  dnu^eruua  on 
account  of  pTOducing  utcriao  nilasation  and  poBt-partutn  hemorrhage, 
— a  ruHulL  to  be  expected  fmm  the  known  phygiological  action  of  the 
drug  (^PAila.  Mai.  Times,  1872,  vol.  ii.  p.  404).  In  tetanus  oitrito  of 
amyl  would  seem  to  bo  indicated  as  a  spinal  sedative,  and  oa  control- 
ling excessive  tissue-changes  and  consof^ucnt  riso  of  tcniporaturo.  It 
haa  boon  used,  bo  far  um  I  know,  iu  only  throe  oases  {Lancet,  1871; 
Phila.  Med.  7Ymc5,  vol.  v.),  all  of  which  i-ccovercd,  two  with  the  amyl 
salt  alono  and  the  other  with  it  and  chloral.  In  ucrvoua  djfsmenorrfimi 
tho  remedy  was  fiitit  usod  Bucci'ssfully  by  Dr.  Fuckel ;  it  has  been 
hij;h]y  commended  by  Dr.  Mary  Purnam-Jacobi  {N.  Y.  Med.  Itfc.,  Jan. 
1875)  and  by  Dr.  P.  Peek  (^Dewts.  Arch.  Klin.  Med.,  xvii.  143).  Two  to 
<ix  drops  should  be  given  when  tho  pnia  comes  on,  and  repeatoU  pn  n 
nata.  In  ehnlern  nitrite  of  amyl  has  boon  tried  without,  that  I  can  per- 
coivu,  even  a  good  thuoretical  reasun,  and  has  not  seemud  to-be  of  ser- 
vice  (_Lond.  Med.  iicc,  vol.  i.).  li)r,  Y.  Urbiuitschitsch  baa  employed 
It  with  varioiia  result*  iu  vfiriotu  irregular  cn^os  of  vaso-mctor  disturb- 
ances, in  intermittent  eoryza,  migraine,  etc,  (  Wiener  Med.  Presae,  1877). 
I  have  seen  it  used  in  a  number  ol"  cases  of  intermittent  fever,  with  the 
invariable  ruauit  of  patting  an  und  to  tho  chill  and  of  not  atTecting  the 
hot  Htago. 

Tho  increased  cardiac  action  pi-odticed  by  Inhnlation  of  the  nitrite 
biut  led  to  its  emplnymcnt  as  a  cai-iliac  stimulant,  nuil  there  is  now  much 

•  For  rcmarliKbla  i<n«M,  «e«  BriiUk  Jtiiiitai  Jourua:,  Sept.  3D,  1ST3;  tit*  hwiUt't  Otm- 
ptmdium,  pMt  sill.,  Ju.  1S74. 
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clinical  ftvidoiico  in  fiivor  of  iu  employment  io  oaaea  of  sudden  UearU 
ftUara,  na  from  "/atttf  heart!'  (Osfjoyd,  Aimr.  Journ.  JMJat  Sci,  1874,  xx. 
88)  tinJ  iVom  bcmorrliaso  (MndJon,  Lond.  Practitioner,  xW.,  1874),*  and 
ID  cardiao  f»)lur«  durinic  iinioitttcsia.  In  Dr.  Bcichort's  cxpcrimeat  Ihe 
bluod-pro«8uro  aod  pulnivtviivo,  dcpriisKod  almost  to  x«n>  by  tho  cthyloDO 
bichloride  (PhSa.  Med.  Time^,  1880),  wero  tminodiatoty  and  markedly 
iooreoacd  by  iXm  nitrilc ;  but  \'n  tliu  acrius  oF  L-xiioriiiimiia  niadu  by 
ZDywIf  with  chloroform  no  such  effect  was  obtainod,  and  certainly  tho 
kono  botwoon  stimulation  and  doprosBioD  of  the  boart  by  tho  uitritos 
b  so  narron-  thai  x\\«  groivtUHt  <-ar»  miuL  be  exercised  in  empluying  the 
drug  in  anfc^tlielic  ti«art'li)iliire. 

The  pbyaiological  ncuou  of  the  remedy  would  very  strongly  iadicato 
K  as  an  antidote  in  ffrycAnine-poisoning.  "So  cnso  of  its  uso  for  this  pur- 
pora  in  man  has  come  to  niy  knou'lvdgu,  but  tho  experiments  of  J)r.  St. 
Clair  Gray  on  rabbits  (Qiatgoio  Mtrd.  Jovrn.,  1871,  p.  188)  yitildod  very 
&rorabIe  rcsultft.  In  two  ratbile  to  «ath  of  vrhich  ton  drops  of  ttio 
nitrite  and  half  a  gniin  of  stryclinino  were  given  together  Bulicu(aDe> 
ously,  no  decided  Bymjitoms  wliatovor  wvnj  Induced ;  while  onc-quartor 
gnxn  of  tbe  alkaloid  alone  iVeqtiontly  caused  death  in  n  singio  coutuI- 
doiL  TbOM  FMUlta  bare  b««o  confinncd  by  Dr.  Hobart  A.  Ilaro  ( Boston 
iffd.  ami  Surg.  Journ.,  Nov.  18&1).  During  tho  paroxysm  of  cramp 
Oflphyxia  it  was  found  necessary  to  give  the  nitrite  hypodermically,  on 
ftOCOUDt  of  the  lack  of  ruepirolory  movement. 

ADMiMiSTSJiTiON.^As  already  etatcd,  the  method  of  adnunistratiOQ 
ttraally  employed  hitherto  it  inbalntion,  IVom  one  to  three  or  flre  dropa 
beiiig  placed  on  a  handkerchief  and  held  near  the  mouth  or  nose,  the 
kaodkercbief  being  removed  eo  soon  aa  a  sense  of  fuinosA  of  tho  head 
u  «xpencnc«d.  I  bavo  ^tvcn  it  by  the  mouth,  dropped  upon  n  lump 
of  sugar  and  taken  instantly  i»  doses  of  two  or  throe  drops.  'Iliere  ia 
not  at  present  sufficient  evidence  to  enable  us  to  decide  as  to  tbe  maxi- 
mum amount  of  tbe  drug  which  it  is  safe  to  give.  In  a  comi  of  cholera 
iL(m4.  Med.  Record,  Oct.  1873),  Dr.  D.  B.  Smith  exhibited  hypoder 
mlcoily  two  drachma  in  tho  course  of  an  hour  and  thirty-six  minutcfl 
without  inducing  any  serious  symptoms,  and  a  dose  of  a  dcMcrt«poonIul 
has  been  ri*cuvcrod  fi-om,  ometiccthuin^^vcn  {Amer.  Journ.  Pharm.,  1881, 
137).  Usvd  with  care,  tho  nitrite,  although  a  very  rapidly-acting  and 
powerAiI  agent,  iwoms  to  be  safe,  since  1  have  never  seen  either  in  man 
or  In  the  lower  animals  any  sudden  or  unexpected  action, — any  in> 
fluoQcc  out  of  proportion  to  the  amount  given.  It  must  bo  homo  in 
mind  that  the  aymptomA  goucraily  increase  in  inlenaity  for  a  minute  or 
Cwo  after  Uie  withdrawal  of  tbu  drug.!- 


•  Coa«lt  tita  n.1«.  MfJ.  Tit^;  )*.;  P»,tlu^.  a«<f  M^.Smrj.  y.yn.^  F*k  l«IS| 
i  X»t»  £■••»(,  Msf,  lATii  Jr.4.  n-o  <M>J  <7«t.,  D*?.  ISTt  i  Bfii.  itaJ.  Jour,.,  tin. 

T  For  •  »«>*«  In  otttrb  *n  ffiilvf  Uo  Msvablni  fOllowtd  ft  h]rpa4«nalo  lajDclino  or  osa 
■lain  of  tb*  nltrlio.  iot  Jmm,  Mat.  Set.,  ux.  U9.  It  !■  doubtAil  whMbor  it«  •ooTnlilon 
i  •«•  MWcJ  bjr  lh«  Bitf ttB. 
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It  is  itot  to  be  doubted  tliAt  all  of  the  nitrites  depend  for 
ph^iaiologitial  aoiiviiy  oa  tiiair  acids,  und  that  most  of  them  h&ve  simibr 
pbyslologicul  propprMes.  TbiH  baa  been  hIiuwo  tu  be  true  of  lutrile  of 
ethyl  (Dr.  Ricbai-dson,  Brit,  aiid  For.  Hed.-Chir.  Rec,  July,  1867,  and 
Dr.  J.  D.  Looch,  Med.  Chron.,  vol.  ix.,  ISSfl).  Dr.  Locch  cUUtiu  that 
lh«  nitrite  of  ethyl  biu  the  great  advautuge  over  the  amyl  salt  of  some 
permanency  of  ar.iion,  the  effect  of  the  sing^Ie  dose  laalint^  &om  a  hilf 
to  tivo  iioiint.  Ue  highly  commvuds  io  asthmatic  bnnchitia  a  eotalioD, 
which  be  states  to  be  stable,  c-ompa'ied  of  throe  ports  of  the  nitrito,  fir* 
of  ^lycorlne,  and  ninety-two  of  ab8olat«  »lcohol ;  doeo,  thirty  to  ninety 
minims. 

NiTKiTK  op  PoTASsriTM*  has  b  WD  studied  by  Professor  E.  T.  Reicheri 
(vl trier.  Jo\trn.  Med.  Set.,  Ixxx.  180)  and  Dr.  G.  A.  AtkiuAOD  (Joum.  Aiua.^ 
xxii-,  18fi7-SS).  Doae3  of  six  to  ten  gmiii*  in  rniin  siifflecd  to  raiM  th« 
pulse  to  1 10  or  120,  with  flushing  uf  the  fiice  uiid  intracrHnial  throbhiog; 
tlie  syinptomH  usually  began  in  twenty  minutes  and  laMed  sororal  hoon^ 
atid  wore  lu  no  cuoo  disagreeably  eevcra.  l^ructatioas  of  a  pho&plioru- 
like  taste  were  nearly  alwuyo  pi-est-nt.  Ten  to  tiltcen  grains  haro  prfr- 
duc^d  complete  muscular  rela xntton,  livid  lips,  headache^  etc.,  laadog 
throe  houra  (^Lancft,  1883,  ii.  7tiC).  In  n  very  dnborale  series  of  ex- 
pvrimuuts  upon  aninmls,  Dr.  Reich«H  \'»m\A  that  the  ulTecta  of  nitriU 
of  putasaium  and  of  tittrltu  of  sudium  u|)oii  I  he  hluod,  heart,  and  Dcn'e- 
centrir^B  are  irdisttii^uiiihable  from  tho»u  of  niu-il«  of  amyl  except  ta 
being  much  loss  rapid  and  more  porniunent.  In  caaoaaf  angina  pectom 
the  duration  of  the  inRueace  of  tlie^o  nitritos  maUvs  thoia  especially 
desirable,  and  thoy  will  probtibly  io  praulico  be  found  euperior  to  xht 
amy]  nalt.  Twenty  grains  of  the  CDmmercial  nitrite  of  sodium  bare 
been  jjiveo  without  Hiirious  etTuct,  but  of  a  pure  article,  either  of  the 
sodium  or  the  potasgium  nitrite,  the  doae  is  three  grains ;  ti%*o  graiat 
have  often  produced  twnous  »ymptoniH  (Hoe  London  Lancet,  1883,  ii.  945). 
At  pr&sunt  a  puru  iirticlo  itt  commonly  kept  in  good  drug-stores.  Tlia 
dose  may  be  repva-ti^d  every  two  hours  cnutiousiy. 

NiTftoaLyoERiH  is  the  most  powerful  of  the  nitrites.  Xho  aymp- 
\oia»  which  It  causea  m  man  are  giddiness,  cont)triction,  or  other  ab- 
normal BCD  nation  !i  in  the  head.  oHoit  aciiouiiling  Lo  severe  beadacbo, 
cbukin^;  lu  the  Ibruat,  aomotimen  nuusi^a,  niid  ra|)id  cardiac  action,  with 
losMnod  arterial  prcsgure.  Atler  toxic  doses  there  is  great  failure  of 
the  heart'R  a<;tion,  A  single  drop  uf  a  oneper-cent.  alcoholic  aoliition 
bua  producuJ  inaciiaibility,  and  in  the  case  of  Mr.  Field,  who  took  two 
di'ops,  loHS  of  conaciout«nus6  and  of  the  })ulae  at  the  wrist  were  complete 
(aeo  Brit.  Med.  Joum.,  18SU,  i.  406).  Dr.  J.  Noer  {Tberap.  Gaz.^  1887, 
459)  attributed  the  following  tt^-mptoms  in  n  woman  to  the  use  of  ten* 


1 


A 


*  For  a  |ikpar  on  iha  tbaorj  or  lb«  utiao  of  tlui  nilrite  of  ludmiD  \ty  ProtatDr  Jtiat,  im 
Arak./.  Kj^irr.  Polk.  a.  yhorm.,  Jilll.  IIS. 
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drop  do8«a  of  the  alcoholic  solution  of  nitroglycerin.  The  polw 
llow,  intormhtcnt,  and  very  irrogulnr,  tho  pupils  dilated,  th«  urino 
BCtDty  and  LHinlaining  ponsidoruble  pigment.  Thoro  wan  ulso  pain  in 
the  pugiou  or  tho  honrt,  intense  hendache,  Bense  of  oonstriction  around 
the  forehand,  and  ^re»t  weuknese  of  tho  mut>ck-i<.  Dn.  Luudur  Bnmlon 
■nd  Tail  (St-  liarthol.  JJosp.  Rep.,  xu.  140}  hnve  found  llml  u[Min  blood- 
coloration,  arterial  prosauro,  nerro-contrcK,  nrd  muMclcs  nitroglycerin 
acts  very  much  aa  docs  nitrite  of  umyl.  This  similarity  of  notion 
bottrcoo  oitroglyccrin  and  the  nitrites  baa  been  recently  coii&rDiod 
by  Dr.  Murrcil  and  I>r.  Miuthcw  Hay  {Land.  Pracfitionfr,  xxx.  422), 
also  by  A.  Henocciuo  (^Comptesltendus  Soc.  de  Siolotj.,  13S3,  v.  669j, 
and  ia  remarkable,  m  uiu-oglyceriD  inay  bo  regarded  as  nili-at«  of 
glycoiyL  It  has  been  shown.,  howovor,  by  Hay,  that  during  ita  alka- 
line dMompoBition  it  yields  nascent  nitrouH  oeid.  and  it  van  Bc-nrc-ely  be 
quoationed  that  this  acid  i«  developed  in  the  blood  and  acta  upon  tho 
system. 

Tlie  eifci^t  of  nilroglycenn  ii  eertaialy  more  prolonj^d  Ibao  that 
of  nitrite  of  nmyL  According  to  Profcasor  KorcKynski,  the  maximun. 
efTccl  of  a  doKO  iu  man  is  reached  in  fVom  three  to  fifteen  minutes^ 
while  all  eifeetit  disappear  in  thifu-qunrtvnof  ou  hour  {Schmidt's  Jahrh^ 
cxciii.  132).  WilhJM  the  Ia»t  few  years  nitroglycerin  ha»  been  used 
qtut«  largely  in  tho  Loudon  ho#ptlnli4,  with  aiwerted  excellent  lemilta^ 
bt  Miiru^ia  and  in  angina  pectoris.  The  pmctiee  haa  found  iiiiitulora 
on  both  eontinenl«,  Tho  r^porta  are  almost  universally  faromblo  in 
regard  to  tho  action  of  tho  drug  In  carxliac  Ibilure,  and  in  asthmn, 
ttftemia,  and  puerptrai  eeUimpna,  and  other  Atfuclioiui  in  which  export- 
«iMW  baa  shown  that  nitrite  of  a.niyl  is  of  value. 

Dr.Truawvritach  {Si.  PdcTgb.  MoJ.  WochtMchr.,  Xo.  1, 1887)  statoa  that 
h«  has  obtainod  excellent  r«(>ulta  trom  the  ueo  of  nitroglycerin  in  neu- 
ralgia, headaobo,  dizziness,  and  other  irrogular  nervoud  ^ymptome,  and 
•van  in  general  failure  of  heultb  iu  persona  whuao  weak,  small  puliMM 
and  peculiar  pallor  marked  the  habitual  fulnves  of  the  venous  system. 
Ue  ia  in  the  habit  of  eoinineQciiig  with  half  of  tho  ordtaary  dOM  id 
ihttse  ca«es,  increasing  it  if  the  resulu  are  favorablo. 

Nitroglycerin  i»  kept  in  the  drug-stores  in  ono-pcr-cont.  alcohol:? 
•elution,  ihu  dose  of  which  may  be  set  d»wn  an  a  half-drop,  mcroasod 
to  two  or  three  drops  if  neueaaary.  It  ia  said  that  this  solution  is  not 
•Zploalve^  but  that,  unless  care  bo  exercised  tn  manipulating  tt,  bead* 
^Mho  and  other  uuptuoaunt  Byniptoms  are  apt  to  bu  produced.  iSr. 
Uartiudale  has  shown  that  nitroi^yccria  is  soluble  in  cacao  butter,  and 
it  hu  been  prupoawl  to  administer  tt  in  the  form  of  chocolate  loaonges. 


YAtEatAKATK  or  AtiTL  bos  been  introduced  to  the  medical  profesMon 
by  I»r.  W.  F.  Wado  (Brrf.  Med.  Journ.,  i^  1874),  who  appenns  to  consider 
tla  ihorapoutio  properties  about  tho  tnino  as  tboso  of  valerianic  add. 
Se  makea  a  compound  spirit  by  adding  one  part  of  the  valerianate  to 


ninotcen  of  alcohol,  anil  Ui  oui-h  uunco  Imlf  a  tninim  of  acetate  of  »mjl. 
Of  lliia  ho  giv«ft  cigUl  di-opa  in  uu  ounce  of  water.  Tho  proporatioa  is 
Qo  doubt  ail  nctivQ  ono,  but  probably  poiu)ONHe!i  olhor  pro]M!nies  ihu 
ihane  of  valerianic  acid.  According  to  G,  Bruttl  (^L'Bth^r  Awtjfl-vaUri' 
atiique),  valcriatmlti ui*  amyl  is  capiklleordi»3olringlhrootime6  a«  mBck 
clioleaterin  its  ifl  chloroform,  and  nifty  bo  omployod  with  the  greuati 
ndvantagc  for  tlie  pui-[ioseii  of  dissolvJug  biliary  oUculi.  Ha  uUo  aracrU 
thill  iL  i»  a,  vuluublu  liypiioUc  itnd  antispasmodic,  usefUl  tn  tiucb  spiwniodJc 
diseases  aa  asthjna,  hysteria,  krpatic,  renal,  and  intestinal  cofic,  eto. 

LOBELIA.    U.B. 

Ti)0  leaToa  and  tops  of  tho  indigoRoua  horb  Lobelia  inSatA.  Tho 
dried  plant  has  a  alight  irritatiaf;  odor  and  a  iaaie  at  first  scarcoly  per 
vepliblo,  sftcrwurdu  buruiu<;,  acrid,  and  attondod  with  a  flow  of  bkIitb. 
Professor  ProuLor,  of  this  cilj-,  discovered  tho  alkaloid  lobcUnc,  which 
was  loni^  bulkn-cd  to  be  liquid,  until  Dm.  J.  V.  and  Q.  O.  Lloyd  oblaioed 
it  io  broad,  coEorlees,  oi1or1««t>,  niid  Inaiclcsa  ciystals.  Tho  Heaen. 
Lloyd  also  nssert  that  there  w  a  second  alkaloid  in  lobelia,  bat  the 
rBiicurcbeH  of  Ui-eser  (^.irchiof.  Bxper.  Path.,  xxxvi.,  1889)  make  H  eecm 
probable  that  this  eocond  alkaloid  h  a  dorivatiTe  ftora  lobeline. 

Pity  BIO  UMiicAL  Action. — Tho  symptoms  produced  by  \arge  doMS  of 
lobelia  In  ninn  aro  nausea,  hoou  followed  by  rioluut  voniiling,  accompiF 
niod  with  Jntunao  proAtratiun,  as  i»  shown  by  feeble  pulse,  cold  sweaty 
pale  eldik,  and  great  musculjir  rolasation.  Purging  may  or  may  not 
occur.  Muiiiorous  east's  of  fatal  poisoning  by  it  have  boen  rocorded. 
The  symptonifl  are  those  above  mentioned,  iniensitied;  in  some  cases 
voiuiting  douH  not  ucc-ur,  and  it  is  cepeciully  nndur  thoso  circumstances 
that  fatal  odecta  have  boon  noted.  Burning  in  tho  fauces  and  ceaopba- 
gus,  and  epigastric  dietreNH,  in  Addition  to  the  iiiionso  prostration,  botxlo^ 
ing  upon  collupso  and  finnlly  merging  into  complcto  collapse,  with  coma, 
stupor,  muscular  trombliugs,  and  in  some  cosod  convultiioaes  prevodc  tho 
fatal  toi'iiiination. 

For  our  knowledge  of  tho  physiological  action  of  lobcliui'.  we  ura 
indebted  to  the  researchea  of  Dr.  I.  Ott  (Best.  Med.  iiurg.  Journ.,  1876; 
Fhtla.  Med.  Times,  vi.),  Dp.  Afanasieff  (Lend.  Med.  Ittc,  A  ug.  16, 1886), 
and  11.  Dre8er(.4rcA/w/iir  Exper.  Path.^  ltd.  xxvi.,  18.S9).  When  given  to 
the  frog,  lobeline  pioduced  failure  of  volnntarj-movcinonl^wilh  distinct 
lo8n  of  cO'Ordinftlioa  and  disturbances  of  reapi ration.  Unless  the  dose 
lias  been  too  large,  there  is  primary  increase  of  the  roflcx  activity,  which, 
however,  sinks  btlow  ihe  norm  until  it  is  lost.  All  experimenters  seem 
to  bi!  in  accord  in  concluding  that  tho  final  paralysis  is  duo  to  a  direct 
paralyzing  action  upon  the  }notor  n{ri'e4. 

Derstcin  eome  time  ago  called  attention  to  Iho  fhct  that  the  spinal 
cord  of  the  frog  is  usually  euppUt-d  with  blood  from  the  anterior  spinal 
artery,  and  that  by  thorough  and  complete  ecctioii  of  the  cord  the 
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lower  segment  is  cut  oiT  ttcm  t)ie  general  circulation.  Experimenting 
in  accordance  with  thi«,  Prcser  foimd  that  tho  ini^rea»od  reflei  activity 
prodnccd  by  lobolin  tcas  confined  to  tho  Anterior  section  oT  th«  cord  ftnd 
tributary  muscles,  and  (.-oncludes  thut  lobeline  is  a  direct  spinal  stimulant. 

Id  mnmmnls.  llio  symploms  produced  by  loboUa  are:  titloiTing  and 
bregularity  of  tlio  ri-epimtion  ;  progrwJro  falltiro  of  thu  tniiHCular 
power;  violent  vomiting  in  those  animals  which  hare  the  power  of 
vomiting ;  dilated,  fixed  pupil;  convulsivo  Boizuros;  fall  of  tfae  bodily 
temperature,  and  deiith  from  aspiiyxia,  the  heart  rontiniiing  to  i>eat 
afler  the  fuiluro  of  n-njiiiiiliun,  tliu  dijiniiinnt  pbyHiological  action  of 
the  drug  being  its  influence  upon  the  reepiratory  e«ntr««. 

Respiration. — Tho  n^eont  rcfHftnrelion  of  Drener  ftcom  to  8how  that 
both  the  respiratory  centre  «nd  lliu  vomiling  centre  in  tho  medulla 
oblongata  are  primarily  excited  by  lolieline  ;  hence  the  vomiting,  aud 
hence,  aI»o.  tho  increnitc  not  only  in  the  mte  of  the  respiration,  but  in 
the  amount  of  air  lakoa  tn  and  out  from  the  lungs,  ob  obnervcd  by 
BretMr.  This  condition  of  oxcltemcut  is  fallowed  by  paralysl!«  of  the 
respiration,  which  after  tcvy  largo  donee  may  como  on  abruptly,  even 
within  two  or  three  minuter  after  the  injection  of  tho  poison.  According 
to  Dreaer,  the  pamlyBis  of  the  motor  nerves,  noted  in  tho  ftog,  te  of  little 
importance  in  the  mammal,  the  redpiratory  centre  being  m  snnceptible 
to  t)i«  drug  that  it  is  panilyzod  boforo  tho  oervos.  JJrosur  also  found 
that  there  is  a  peripheral  palsy  of  tho6«  vagus  filaments  which  have 
ioflaeoce  upon  the  bronehinl  muscles. 

Grcviation. — Acctirding  to  Dr.  Ott,  when  loboUno  is  injected  into  tho 
jagnlar  vein  of  the  rnbblL  there  is  immedtate  fail  of  the  arterinl  press- 
ure, followed  by  n  rise  of  proMure,  and  this,  in  turn,  by  n  »«eond  fall. 
In  both  (if  Oll'n  experiments,  and  aiKO  in  thoBO  of  AranaRiofT,  rise  of 
arterial  prosatire  was  noted  as  occurring  In  curarizod  animals,  so  that  it 
would  appear  that  the  rise  is  not  secondary'  to  nnpliyxia.  Olt,  in  hia 
eipcrimiint?,  f'>und  llmt  the  rise  of  proMUi'c  wiw  very  pronounced  after 
section  of  the  cord  between  the  occiput  lud  alius,  which  would  ecem 
to  prove  that  it  Is  duo  to  a  direct  action  either  upon  tho  heart,  or 
.lipoD  the  mn&clcM  of  the  arterial  coats,  Ott  found  that  in  nicolinixcd 
'tabbila  no  rise  of  preesiiro  occurred,  and  hence  concUides  that  the  riw 
of  proBwro  Is  duo  to  poripbcnil  voao-motor  stimulation.  It  would 
Hem,  however,  probable  that  the  drag  may  act  upon  tho  heart  itacif,  lut 
Aflinaeiuff  haa  found  thut  small  doses  in  frogs  increase  the  power  of  tho 
cardiac  (xmtractioDs  (if  the  dose  be  large  enough,  the  first  stimulation 
ii  followed  by  a  fall  of  power,  with  periodically  recurring  nrrcat,  ending 
Id  final  diastole).    The  importont  prncttcul  fact  is  that  the  action  of 

alia  Qpon  the  circulation  ia  subordinale  (o  i(B  influence  upon  tbo 

)initJon.    Tho  final  fall  of  pressure  ia  probably  in  part  cardiac,  io 

■  vaso-molor. 

ToxinoixKiT. — Tlio  symptoms  of  lobelia- poisoning  have  been  suffi- 
isntly  deecribed.    The  treatment  should  consist  in  wsHhing  out  the 
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Htomach  vriih  plenteous  ilraiigUts  of  a  wnrm  solution  of  tannic  neid, 
in  thii  free  exhibition  of  opium  and  of  nicoholic  and  ammoniacal  atiinu 
innt»,  and  in  the  tift«  of  extornnl  stimulnlion  by  dry  best,  IrJctioni, 
muBtar(].  «tc.,  pivt^iscly  as  in  poieoriing  fivm  ronitrura  virida. 

Thkrapkiitics. — Lobelia  has  boen  used  ait  an  emetic;  but  ita  depress 
tDg  cffttDtH  aro  HO  euvcro  ta  to  forbid  Bucb  employiaent  of  it.  It  bu 
also  been  employvd  to  relax  epaem  in  various  aflTvctioDs.  ns  in  pertussii, 
tolAnuB,  epilepsy,  chore*,  convulsions,  but  hag  been  Aiipcrseded  by  mon 
effici«tit  and  Icaa  dBngfrouB  remedied.  The  only  aiToctiou  in  wbtcb  I 
have  ever  e^e^n  lobolia  do  any  good,  and  in  which  I  tbiok  it  Oi^bt 
to  bo  iisctJ,  i«  asthma  or  ncnU  bronehitis  with  bronchial  tpasm ;  the  good 
it  doeB  in  probably  due  to  an  action  upon  the  motor  filame(it«  of 
ihe  pn^uiiiognHti'ic  uei've  in  the  lungm.  An  infttsion  ( Ji  to  Oj)  has  been 
Btroogly  recommendod  an  a  local  application  in  the  i'cxemn  produced  by 
the  rLii8  toxicodundmn,  or  "  poiHon-viiio."  The  powder  is  very  rarely 
□sed ;  the  dcMe  as  an  emetic  ia  twenty  or  thirty  giTiins.  Tbo  doeo 
of  the  vineyar  (^Acttum  Lobelia: — 1  to  10,  U.S.)  is  twenty  to  tbirty 
minims;  of  the  tincture  (  Tinctura  Lobelias — 1  to  5,  U.S.},  aa  an  sxpctv 
tornnt,  ton  to  twenty  minims, — in  tho  paroxyem  of  asthma,  f3i  to  fo'i 
every  half-hour  until  nausea  is  induced.  Tho  doeo  of  the  Jtuid  cxtrad 
(ExtTactum  Lobtti(B  Fluidum,  U.S.)  is,  as  an  expMtoraDt}  OQO  to  fiv« 
minims;  m  nn  omotic,  fifteen  minima. 

GELSBMIUM.    U.S. 

The  root  of  Galscraium  Remporvirens,  iho  ydlom  or  Qirolirut  Jeita 
miniif  a  beautiful  climbing  plant  of  tho  Atlantic  Southern  United  Stales, 
dietinguiahed  by  its  lar^,  axillary,  very  frujjraut,  cliwt«i"cd  blossoou 
and  perennial  dark-green  leaves.  Tho  very  lijjht,  fibroua,  dirty-yellow- 
ieh  root,  has  a  bitterish  taste,  nnd  contains  an  alkaloid,  Gelaemine,  in  com 
binatioa  with  QeUemtnic  AciA,  both  discovered  by  Professor  Wormtay. 

Parat&LOOiCAL  Action. — There  Is  a  wide  range  of  Busccptibililj" 
in  man  to  tho  influence  of  golscmium,  some  individuaU  being  pro 
foundly  inflitom^ed  by  a  dose  whiL'h  has  no  perceptible  effect  upon 
another  person.  After  tho  smalluat  nctlvo  dosu  (Ave  to  Sitoen  minims 
of  tho  fluid  extract),  tho  only  symptom  in  languor;  with  it  may  be  a 
littl'O  lowering  of  the  force  and  frcqoency  of  tbo  pnlse.  When  a  aotne- 
wbat  largiir  amount  Is  ingested,  to  the  languor  arc  added  dizziness  and 
disturbance  of  vision,  with,  in  some  cases,  a  pain  over  the  brows.  Ringer 
and  JUurn;ll  »tatc  thut  lliu  pupil  Ih  contrnutcd,  but  this  is  probably  an 
incoQHtant  result,  AiXnr  toxic  dosca  of  the  poison  the  muscular  weak- 
ness is  oxtronio,  nnd  in  several  cases  (Sosf.  Med.  and  Siirif.  Jwrn^  1869, 
iii,  185;  1S79,  cl.  IR)  the  flexors  of  the  arms  have  been  fttpttially  af- 
fected. The  disturbance  of  eight  is  now  very  marked;  double  viaioo, 
or  partial  or  even  complete  blindness,  mayeiiBt;  the  pupil  ia  widely 
dilalcd  and  immovable;  tho  external  rectus  muscle  ia  weakened,  aome- 
times  Hufflciently  to  produce  a  marked  internal  sqiuint;  tbo  eyoUd 
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dronpfi,  sni]  is  mised  wiih  iltffioulty  or  iVilU  in  par&lytic  plositi.  If  ihe 
patient  is  iibl«  to  walk  at  all,  ibo  gail  is  Btaggoriag ;  iho  jaw  dropf*, 
articulation  fitiU ;  the  f^oaeral  iiensibilUy  is  niucb  impaired ;  rcspim- 
tion  fi\aw  and  laborod  ;  tK«  ptilec  fcoblo  snd  thretiiy  ;  tlie  tikin  batlit>d 
Id  b  cold  Bwoat;  tlio  bodily  tomperaciira  greatly  lowvnni.  Som«linieB 
droweincfis  h  felt  after  mmlento  doao6  of  the  poison,  but  consciousness 
may  bo  prcsorrod  ia  the  midst  afrwy  severe  symptoms,  although  in  all 
tho  rntul  «ns««  I  have  mut  with  it  was  lost  before  duatli.  Tbe  drug  acts 
very  prorapily,  Hymptomji  usually  appearing  in  about  twenty  Toinutos 
after  ita  ingestion,  and  bc^^iuuinij;  to  oubsidu  in  two  or  three  bouns. 

G«l3emiara  produc(v»  in  the  lo<n-or  animals  eymptoms  similar  to  thoeo 
which  it  caueos  in  nmn,  with  the  exception  that  conrubionn  are  very 
g«nerally  developed.  They  arc  not  ulwaya  present,  but  tboy  hare  been 
ohaurved  in  the  lh>K,  pijireon,  cat,  rabbit,  and  dot;.  The  toa^  of  volunLory 
pow«r  precedes  the  conruUions,  and  in  the  carofYil  oxp«rimontfl  of  Singer 
and  Murrell  {iMncet,  1876,  i.  S3)  upon  fVogn  it  wub  found  thnt  the  cord 
wns  nipidly  exhausted  by  repeated  irritations,  so  that  convulsions  could 
not  at  once  be  induced.  Professor  Bartholow  states  that  in  tho  rabbit, 
oat>  and  pigeon  tho  oonvulmo  movements  are  backward,  gomctimM 
amounting  to  compleio  soniersaulla.  The  close  study  of  the  action  of 
gebemium  i»  best  made  by  taking  up  the  various  eyst^inis  in  rotation. 

Ncrvova  end  Muscvlar  Si/stems. — ^Tho  retention  of  conMiousnow  until 
very  Into  in  the  potBoninj;,  both  in  man  and  in  the  lower  animals,  showfi 
that  the  drug  hoa  vary  Uttlo  power  over  tho  Ligh«r  cerebrum,  although 
the  drowsinesH  and  the  final  Ions  of  oonHciousness  prove  that  it  is  not 
cntinly  devoid  of  eueb  tufluenco.  Tb«  two  most  promincut  symptoms 
oaiisod  by  the  drug  are  the  cunvuUiuD  and  the  paralysis.  The  liral 
question  to  bo  determined  is  whether  the  comTilsion  U  cerebral,  spinal, 
or  pcripkoral.  That  it  i&  not  cerobriil  is  proved  by  itjt  occurruaco  in  tbo 
pitbed  iVog  (Ringer  and  Murrell,  Lattcet,  1676,  i.  83),  and  below  the 
point  of  section  in  mitmmnls  with  divided  opinal  cord  (Taylor,  Riekm. 
and  Ijovuv.  Med.  Journ.,  ]Ji75,  p.  606j;  that  it  is  not  peripheral  \a 
proved  by  its  talcing  place  in  tho  poi^tcrior  cxtremEtic«  when  tlio  lower 
MTta  i«  tied  before  tho  poisoning  (Uingcr  and  Murrell).  Tho  cause  of 
the  Donvulaion  at  present  rumiiinft  inexplienble.  Tho  theory  of  di> 
niinbhcd  resistance  (soo  p.  309)  can  hanily  bo  received,  because  in  Ihe 
cnrefbl  cxporimentA  of  I)r.  Ott  {Phila.  Med.  Time4,  vol.  vii.  p.  289)  a 
condition  of  exaggerated  reflex  activity  was  proved  to  precede  tho 
convulture  slAte.  Kinger  and  Murrell  coucoive  that  there  are  prowat 
in  golnemium  two  active  and  antagonistic  substancos,  one  n  tetaniennt, 
tbe  other  a  paralyzant ;  but  in  their  own  experiments,  and  in  Ihoao  of 
Dr.  Ott,  gelscmino  believed  to  be  pure  pro<iuced  eonvulsioDS.  Never 
thetees,  it  is  notable  that  Ott  found  the  acid  so  much  stronger  in  con- 
Tnbuvo  action  than  the  alkaloid  aa  to  suggest  tbo  truth  of  Singer  and 
llarreir«  supposition.. 

The  paralysis  in  poisoning  by  gelsemioa  is  evidently  spinal  is  its 
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oriKlo,  as  its  development  ia  not  sffi^cWd  hy  tying  an  artery  bef«» 
poieoniDg  so  aa  to  [irotcct  a  limb  (llanholow,  PractitioneTt  vol.  v.f. 
a02;  Rin^'er  nnri  MiirreU,  LanM,  1875,  ii.  908),  itod  an  tho  offcnent  l&d 
motor  nerves  anJ  niii»dc<»  pra^i^rvo  ihoir  I'uuetiuaal  activity  until  death 
(Ott,  Bartholcw,*  Ringor  and  Murroll).  It  ta  a  mnttor  of  some  im> 
portance,  in  cxplniaing  tbo  epinol  actios  of  tlie  drug,  to  dulernuao  itl 
inSiicncti  upon  tho  dilTuront  portioaa  of  llio  cord.  Dr.  Bnrtliolow  nyi 
that  "  it  aota  altio  oa  the  Hensary  portion  of  the  oord,  producing  at  lait, 
complete  nnicsthiCsiA;  but  tbia  ottect  in  wanu-bloode<l  auiiimla  and  ia 
innn  is  toxic  only,  aud  fallows  tho  pamlysia  of  th«  motor  functions." 
Tliia  vxay  be  correct,  but,  ro  far  as  1  know,  has  oot  boon  oxporiraentoilr 
proved. 

Respiration. — Gclsomium  anually  killn  by  a  paralysis  of  reapiratioo. 
According  to  ihe  rcHearches  of  Burdon  Snndcrson  and  of  Itingcrand 
MurrcU  {Lancet,  187(>,  i.  490,  560),  immodialely  ullor  the  ingestion  ibd 
extent  of  tho  respiration,  but  not  its  rate,  is  incroasod  ;  very  shortly, 
bowover,  both  ralo  and  dcptli  entur  a  condition  of  projE^rcsaivo  palay 
cafiiiig  ill  death.  Tho  rospiratoiy  changes  are  the  product  of  a  direct 
aotion  upon  the  respiratory  centres,  being  uninfluonced  by  provioin 
fioction  of  the  vu^i. 

Circulntion. — Tho  action  of  modorato  doses  of  gcJaeraiura  upon  llw 
circulation  ia  not  very  marliod.  Thnt  in  toxic  amounts  it  doprcmw 
both  ib«  puldu-rato  and  pressure  is  abundantly  Hhown  by  the  symptoms 
of  poisoning  in  man,  and  by  Dr.  Otl's  expcrimetita  upon  animals  (PAtln. 
Med.  Tt'mtff,  v.  691).  As  tho  pultie-rato  and  preeeuro  n-cro  rcduoed 
la  these  cxporimentA  after  previous  section  of  all  the  cardiac  nerviH 
and  of  the  spinal  cord,  it  is  evident  that  the  poison  oxerta  a  direct  io- 
Huutice  upon  the  heart.  How  far  tho  vn»n-motor  contrea  are  influeaced 
by  the  drug  has  not  been  accurately  determined. 

Ejfe, — Tho  inRuonco  of  goUomiuia  upon  Ihu  organ  of  vision  is  veiy 
dut:ided.  Ringur  and  Murrell  affirm  thnt  decided  non*toxic  doMS  of 
tho  drug  cauBO  coiiti*a(jtion  of  tliu  pupil.  Iluwowr  tliis  may  bo,  marked 
dilatation  of  tho  pupil  i»  a  very  constant  symptom  in  the  poisooiog.  U 
bas  also  been  discovered  by  R3nj(or  and  Murrell,  and  confirmed  by  Mr. 
John  Tweedy  {LancrJ,  1877,  i.  83'),  that  tho  local  applit-ation  of  gel- 
semino  to  the  eye  produces  violent  mydriasis,  with  pai-ulysia  of  accom- 
modation. ThU  indicates  very  Rtrongly  that  the  dilatation  is  prodaceil 
in  poisoning  by  the  drug  through  an  influent-e  exerted  upon  the  periph. 
ond  nerve  ending  in  tha  eye.  Tho  pnlsy  of  the  external  rectus  and  llie 
ptosis  indicate  that  such  actioo  is  paralytic,  so  that  it  is  a  probable  con- 
cluaion  thnt  peripheral  oculomotor  parulyals  is  the  caufle  of  tbo  diU- 
lation  of  the  pupil.     The  falling  of  the  jaw  and  th«  loss  of  the  pow«r 

•Dr.   lUburti    BiutbiilDW  nfflrmi   (Penrtitiomr,   i.  203],  "IWt  expwiioeiit  indleBta 
thnt  i;i'I»uiLum  Juilruji  Ihs  gioitnbilK;  or  the  t«aiarji  nerr*  b*rur«  lb*  nnHorj"  bM  hi) 
oonaliMlan   loumi  linrdly  wrtrrtintoJ  b;  hi(  jiTamiio*,  uid  In  bU  iTMliM  on  IhonpsvtiM  h 
diiliuslljr  trow*  llio  ccnlrie  origin  of  tb*  panl/u*. 
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of  articulatioD  indicato  that  a!)  the  motor  nerves  of  the  head  arc  acted 
upon  by  th«  poison. 

TnEaAPECTtc«. — Gvisomium  wa^  originally  einpluyud  ao  nii  Art«rinl 
sedative  aDtl  febrifuge  in  the  malarial  /ecera  of  the  South,  and  Bubse- 
qitently  in  otuer  sthenic  /eiars.  It  appears  in  eome  way  to  deproaa  tho 
bodily  tomperaturo,  bnt  cortuinly  portswsws  no  controlling  influoncu  over 
the  aruinal  Bystom  at  all  compursble  to  ihnt  oi"  voratrum  vii-ido  anil 
aconite.  Dr.  Uarlbolon'  commends  it  highly,  an  in  pnntnionia  and  j3^£U* 
ritia;  ita  iofluunco  for  good  in  thos«  dit>ordur»  would  scorn,  hovrovcr,  to 
be  oliiafly  inwociuled  with  its  power  of  lotwcuing  ilio  rapidity  of  respi- 
ration and  incrcatiing  the  tondeney  to  perspiration.  It  does  not  appear 
probablo  that  any  advaiiUgu  to  bo  dwivod  from  it  will  couDturbalanco 
the  dangers  attendiug  its  employment  in  the  largo  doses  required,  la 
asthma,  ^agmodtc  larptyitis,  ahaopin^-cou^h,  and  nervous  cough,  io  which 
it  is  nhio  reoomnieDded  by  Profesnor  Barthulow,  it«  employment  seiiiuA 
more  plauiuble,  as  in  theae  cases  there  is  a  distinot  epaAcaodio  element. 
The  testimony  to  it«  value  is  most  marked  in  cns««  of  frigtminal,  ovarian, 
and  other  newalgias.  How  it  does  good  iu  cbuae  diiiurdurH  is  lU  obReuro 
,M  ia  the  nature  of  the  neuralgias,  and  in  my  hands  it  hn»  usually  failed. 
The  marked  offoct  of  the  drug  upua  the  facial  uorvea  would  appoar  to 
indicate  ita  employment  in  facial  noufnlgiaa,  and  ebpocially  in  facial 
tpaainodic  afTecliong.  In  acute  mania  the  drug  may  bo  employed  in  full 
doaoa  aa  a  calmative. 

Mr.  Tweedy  has  drawn  attention  to  the  local  use  of  gelttemiuir 
{^Lancet,  1877,  i.  832}  by  the  ooulist  ua  a  Bubstitiito  for  atropine,  claim, 
ing  that  it  nmy  bo  employed  with  equal  surely  aa  a  panilyzaat  of  ao- 
tommodatioD  and  dilator  of  the  pupil,  and  that  it  po^dusaoa  the  very 
great  advantage  of  itH  iuduence  going  off  in  a  few  hours.  Thoroughly  to 
paU'alyr.e  accommodation,  however,  it  must  be  UHod  froely ;  as.  he  Htatea, 
"To  insure  paralyxiD  of  accummodaiion  within  three  hours,  a  aolulioa 
of  nt  least  eight  grains  [golsemine]  to  the  ounce  must  be  used  every 
tiftooo  minutes  for  the  first  hour,  and  every  half-hour  a/torwarda."* 
Employed  In  this  way,  I  should  think  there  would  bo  some  danger  of 
general  poisoning  by  absorption. 

TojticoLOOT.— Dr.  I.  Ott  {Phaa.  Med.  Tiiaa,  v.  693)  hoa  collected 
•ix  cases  of  fatal  poisoning;  a  tcaspoonful  of  the  fluid  extract  hving 
the  amalleat  amount  that  hn&  caused  death  in  the  adult.  Professur 
Wormley  boliovoa  that  his  chemical  uxamiiiatious  have  shown  that  in 
one  futui  case  the  fluid  extract  iogei^ted  could  &ot  have  contained  mora 
than  ono-Hixth  of  ag^rain  of  ihc  alkaloid. 

The  treatment  of  geWmium-poisoniog  should  be  conducted  on 
genoru]  principles.  Our  prcisent  knowledge  does  not  indicate  that  mor- 
phine and  golsumium  are  physiological  antagonista,  but  Dr.  Goo.  S. 
Coartright  nsserta  that  they  have  sueb  relation,  n»d  dutaib  a  vwao  in 
which  recovery'  occurred  after  iho  ingestion  of  fVom  one  to  two  tcfu 
spoonfuls  of  the  tincture,  one  and  onv-bAlf  grains  of  morphine  having 
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been  givBH  hypodurmiciilly  aod  odo  grain  by  tbo  mouth  (Cincinnati 
Lancet  and  Obserctr,  1876,  p.  963). 

ADJiiNisTiLvnos.— The  doso  of  Iho  fluid  extract  (Extractum  Gdtemii 
J7«i'(fKni,U.S0  is  five  minima  every  two  hoim  nnlil  oonstitational  effects 
»re  proJuc<Kl;  cf  the  tincture  (ITf/trtura  Oelaemii — 1  to  6.6,  tT.S.),  ten 
twenty  ininima 

TABACUM-TOBACCO.    TT-S. 

Tobacco  in  its  various  forms  is  bo  ramilinr  an  artieleof  ercry-dny 
that  1  shall  not  enter  upon  any  dcscnpliiin  of  it.  Its  eolc  active  prin- 
eiple  18  ftn  alkaloid,  NicotiMt  it  havinj^  been  proved  that  the  allct^od  alka- 
loid Xifotianin  hn«  no  oxistonco.  A'iotine,  when  puns,  is  n  oolorloes, 
transparent,  rolatilo  liquid,  of  a  Htrong  lobucco-lilce  odor  and  ii  penictent 
burning  ta«te.  It  ia  freely  ftolublu  in  water,  which  it  absorbs  r«adity 
ftnd  largely  from  the  air.     Its  salt;  nre  cryetaUixabk  with  difficulty. 

PiiYSioi-ooiOAL  Action. — Upon  those  pernonB  who  bto  not  habitu- 
ated to  iw  use,  tobacco  acts  aa  n  very  powerful  deprassant,  producing 
horrible  nau^M»t  and  Tomiting,  with  giddinoAS  and  a  feeling  of  intenM  - 
wretchodness  nnd  woahno^.  If  the  nmonnt  taken  has  bc«a  largo,  to  I 
these  Byraptorns  aro  added  burnini!;  pain  in  the  stomach,  purging,  fVeo 
vrinntion,  extreme  giddiness  passing  into  delirium,  a  rapid,  running, 
ftnd  finally  imperceptible  pultte,  cramps  in  the  limbs,  abaolato  loaa  of 
muaciilar  strength,  a  cold,  clammy  ekin,  and  finally  complete  collapse, 
terminntinjj  in  dcnih. 

Nicotine  produecei,  when  taken  in  minute  quantities,  «yniptonis  Huffi> 
oiently  eimilnr  to  those  just  detailed.  Thus,  SchrofT  (quoted  by  SliU4 
knd  by  Krooker)  found  that  in  dosos  of  from  ono-thirty-»ocond  to  one- 
sixteenth  of  a  grain  it  caused  an  inten!;e  burning  in  the  fauces,  (Bitopha 
gus.  and  stomach,  which  ditVuMd  iUelf  as  a  sense  of  beat  all  through 
the  body,  and  was  followed  by  giddinoBS,  aaueco,  and  dome  vomiting, 
with  a  rapid,  feohlc  pulse,  dinn-hcea,  intense  miiacntar  weakness,  labori- 
ous res pinil ions,  icy  oxtremilio«,  partial  {at*  of  consciousness,  and  other 
indications  of  impending  collapse,  llcil  (Journ.f.  PJuirmacodynam.,  Bd.  I 
ii.  p.  203)  took  tme-MJventh  of  n  grain  of  the  alkaloid,  with  the  produc- 
tion of  burning  in  the  throat  and  stomach,  hcudacho,  a  feeling  of  heat 
in  the  head,  tnurefuio  of  pulso-raU}  sixteen  bents,  muscnlar  woaknosa,  ■ 
and  n  senna  of  oppressed  renpiration.  In  one  or  two  instances,  violent 
musoulor  tremblings  have  come  on  shortly  nfler  the  ingestion  of  iho 
poison,  and  ended  in  general  clooio  convulsions.  In  large  amounla 
nicotine  acta  with  lightning-like  rapidity.  Thus,  in  a  case  of  suicide,  in 
which  an  unknown  amount  «-as  taken  {Tayloi's  Medical  Jurispritileitce, 
vol.  i.  p.  31>3),  the  man  dropped  instantly  to  the  floor  insensible,  gave 
It  deep  sigh,  nnd  wns  dca<l  iii  about  throe  minuteiji. 

When  a  minute  drop  (gtt  ^)  of  nicotine  k  admiuistorod  to  a  fK)^, 
(ho  flrst  ovidence'i  of  local  irritAiion  aro  succeodH  in  a  few  sectmd^  hy 
tetmiic  rrnmpH,  iu  which  the  IVont  legs  aro  hud  forcibly  along  the  eido 
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of  the  trunk,  and  tbe  feet  bent  over  the  b&ck.  Tins  poBitiuti  is  eaxi  by 
Ktocker  to  bo  clinractoritttic  of  niootloe-  or  conlno-poimuiog,  siid  to  ba 
itae  to  tbe  extcnnor  maa<^lcs  being  man  powerAilly  contracted  tbun 
tbe  flvxors.  VVheik  vci-y  mirmlc  do9e«  nro  aduiinistcred,  according  to 
VolpJAD,  thii  geoornJ  tetanus  is  roplocod  by  muscular  tromblings  And 
iiT^folar  ooDTuUions.  After  a  abort  time  tha  motor  excitement  in 
etther  coftc  in  eaccoeded  by  complete  muBculnj*  relaxation,  which,  if  tJie 
i)o90  tui8  boon  toxic,  Roon  pa8»09  into  genvntl  pamly^s,  and  tlnally 
death  by  failure  of  rwpinttioa,  Ibu  heart  oontinuing  to  beat  after 
breathii  g  lias  ceased.  The  Rymptomit  Erliich  the  jioison  produces  ia 
■naminaiia  arc  uxactly  parollul  with  tlueo  which  it  cousoa  ia  the  ba- 
traobiao.  The  oridoncoti  of  the  pain  produced  by  the  intense  looal  irrt. 
tation  caiitwd  by  the  poiHon  are  tmon  Riiccoedc<l,  nftor  a  Binall  dose,  by 
muscular  trombliui^s  aud  irregular  voluutury  movomontit,  during  which 
Um  aoioul  ofleu  falk  through  wcaknoss,  aud  which  rapidly  giT«  way 
to  Tio!«nt  tolunic  umi  clonic  convulsion!) ;  to  the^c  gucce&d))  an  intCDM 
cmlm,  io  which  voluntary  movoineiit  in  largely  but  not  altogether  &bol< 
iabed.  In  the  first  pnrt  of  thiA  fitiigo  ext«rnAl  irritation  still  produces 
coaTuUioos,  but  lat«r  it  19  without  influcuco.  The  uHdo  aad  Enccs  a» 
iiraally  Toided,  and  somelimoA  Tomiling  occurs.  The  ]>upils,  at  firat 
narrowly  contracted,  now  (Krocker)  dilate  slightly,  l>nt  not  lo  the  non 
oial  point.  The  hrcutliiiiK,  wbicli  ut  lirift  iviui  rapid  and  xhallow,  1>e- 
CODDM  distant  and  fuller,  the  peripheral  capillaries  are  relaxed  and  full 
of  blood,  and  finally  paralysis  deepens  into  death.  After  death  the 
Tenons  a^iitem  is  uitually  found  engorged.  The  phyHiologicul  action 
of  tbe  alkaloid  can  beet  bo  studied  in  detail  by  taking  ap  the  various 
qrstonu  Mparately. 

IferBous  Had  Jfusealar  Sptems. — Upon  the  cerebrum  nicotine  probably 
excrta  very  litilo  direct  influence.  The  convulsions*  are  certainly  of 
spinal  or  peripheral  origin,  ainco  they  occur,  according  to  the  cspcri* 
iBODti  of  Krocker,  in  tVoga  who!<e  cerebrum  baa  been  extirpntod.  That 
they  are  not  peripheral  is  proved  by  the  oxporimonU  of  YulpiEtn 
(^Comptet'ReiulM  de  la  Sof.  de  Biol.,  1859,  p.  Ifil),  who  found  that  cut- 
ting dIT  all  thtt  arterial  communication  between  the  hind  lega  of  the 
IVog  and  its  trunk  did  not  nffort  tbo  development  of  the  tro&Tulsionfl, 
when  the  nnimnl  was  poisoned  with  nicotia.  This  has  been  confirmed 
by  Krocker,  who  aim  found  that  if  the  nervo-tnink  of  a  limb  be  di- 
vided tbe  convuUioofl  coat»  in  that  lirab.  The  conruUiona  ore,  tlioro- 
(bra,  fipinaJ,  and  the  first  Btago  of  nicotine-poisoning  is  one  of  spinal 
axdtement.  The  quostion  hero  naturally  ariMs,  la  the  paralysis  of  the 
aeeond  stage  due  to  spinal  depression?  There  ia  not  yet  sufficient  evt- 
deooo  to  warrant  ■  positive  deelaion  as  to  how  far  tho  cord  ia  involved 
in  the  paresis,  but  Sroeker  is  probably  correct  in  believing  thnt  it  la  at 
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least  to  Bomo  dc^rroo  nfTeotcd,  since  he  found  that  tying  the  nrtories  of 
a  limb  so  UH  10  prccluJe  the  poUoii  fmni  rt-ut'Ling  thu  nurrea  did  not  pr*- 
T«ni  th-j  limb  ftvjiu  lying  limp  and  poworJees  during  the  paralytic  stag*. 

Tlifl  Action  of  the  poison  upon  tho  pL*ripliora)  ntn^ea  has  boon  dofl- 
nitely  settled  by  tho  experimonts  of  Yulpiuo,  of  lEosentbal  (^VentraUA. 
f.  Mei.  Wisscn.,  1863,  p.  738),  of  Krocker,  nnd  of  Hare,  nil  of  whom  baro 
fnund  tbat'tho  functional  activity  of  tbo  motor  or  cScivnl  nurvcs  ii 
more  or  loss  oompltitcly  abolisbod  by  tbo  poisou.  By  lying  ilie  arlory 
low  (luwu  in  oua  leg  of  a  itog,  so  aa  to  protect  the  peripheral  endings, 
applying  the  galvanio  ourronta  somu  distance  abovo  this  point,  nnU 
comparing  tbo  results  with  thoae  obtatDed  by  galvanizing  unprotected 
iierv«»t,  Kruc-k«r  (lotormiued  that  the  p«riphoni1  endings  wore  pamlyzod 
tooner  thnn  the  nerro-ti-unka,  allhotigh  the  trunks  tbemaelres  were 
fiuiilly  affected.  Tbu  punpliorztl  iiLTve-uudiiigs  appear  to  bu  at  firat 
excited,  as  Vulpian  and  Krockor  bavo  found  that  muscular  tremblings 
are  not  prevented  by  seotion  of  the  supplying  norvo,  anil  that  they  even 
oceur  in  thu  ciirarizeJ  frog.  These  fibrillary  cODtnictious  alw  occiured 
■when  tho  alkaloid  waa  injected  into  a  leg  whose  connections  wiih  tho 
trunk  bad  been  cut  off  by  a  tight  general  ligature.  Accoi-ding  to  Vul- 
pian and  Rosonthul,  tbs  eensoiy  or  afferent  nerves  retain  their  activity 
to  the  tost;  but  Lautenbacb  bulieveiD  ibiit  tbt-y  ars  affeuted  (PAtlo. 
Med.  Timtx,  May,  1877).  Upon  tbo  voluntary  muscles  all  obsorvere  aro 
JQ  accord  in  assorting  that  nicotine  exerts  no  influence. 

Circulation.. — When  nicotine  is  added  to  fVoshly-drawn  btood,  tho  latter 
aiflumc4  a  peculiar  dark  hue,  and  the  mierosL-opo  shows  that  the  red 
corpuscles  rapidly  disintegmtc.  In  nicotine-poisoning  the  blood  i:^,  bow< 
ever,  oot  perceptibly  affected.  Tho  amount  of  the  alkaloid  necessary  to 
take  life  is  exceedingly  small,  and  although  the  death  byasphyxinoau.'ies 
the  vital  fluid  to  be  eveiywhere  dark,  yet  inofi  obsorvera  state  that 
under  tho  m  icrosoopo  the  uorpuscle»  arc  normal.  Acconling  to  Krocker, 
the  dark  blood  aBsumes  an  arterial  hue  when  shaken  vrith  th«  air.  Thi* 
\i  cenflnuod  by  Dr.  H.  A.  llaro  {Fiske  Fund  Prize  Diss.,  Philft.,  1885), 
who,  however,  found  that,  the  Hpcciiiim  of  the  htemoglobin  is  altered, 
80  that  it  is  probablo  that  tho  red  corpu»clas  aro  uoraevrbut  nffbcted  by 
the  poison  :  indeed,  Jlnre  affirms  that  after  very  lai^e  doses  cbaogM  ia 
tho  eorpURcles  can  be  detected  by  ths  microBcopo. 

Tbo  action  of  tho  drug  upon  thu  heart  is  very  complicated,  and  has 
not  yet  been  well  determined.  Upon  tho  caniiao  muaclo  tho  poison 
appears  to  hnvo  very  littlo  inAuonco;  ftf>,or  death  from  it  tho  heart 
is  found  pulsating,  and  Dr.  W.  T.  Benham  ( tVest  Jiiding  Lunatic  Asiflvm 
Rep.,  vol.  iv.,  1874)  fonnd  that  the  pure  alkaloid  painted  over  tho  cat- 
Out  heart  of  a  rabbit  or  injected  into  its  cavities  did  not  armt  Ita 
movements  :  indeed,  on  the  contrary,  tho  heart  which  had  coftscd  action 
was  stimulated  to  renewed  effort  by  the  ajiplifuliun  of  the  drug.  Ae 
curding  to  Truube  (^AUgcm.  Med.  CeatrciU^eitung,  1862)  nud  to  Hare, 
when  a  minate  quantity  of  nicotine  i.t  injected  into  the  jagular  vein  of 
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a  cnrnrizpf)  animal,  arliAcial  roHpiration  being  mnlntaEnad,  tbe  pulse 
and  urturiiU  prv^'issiiro  iit  oncQ  oink  to  half  thoir  original  ponitJon,  bin  io 
about  twenty  &e<.'on<ls  rioQ  rapidly,  the  arterial  proMure  attaining;  a 
Biaximum  of  aUiut  two  and  n  balf  tiinv^  its  normal  grudu,  the  piiltie 
abo  oxcaeding  iLs  origiaa)  rata.  Tliis  period  nf  increjiHed  lension  lastfl 
about  a  miiiube,  after  whicb  tbd  arlurinl  pre^uro  cominouctti  to  fnll,  oa 
dooa  later  the  pulte-rato  aloo,  and  fimilly  bi>th  sink  much  bolon*  their 
Dorraal  position.  After  many  minutes  the  pulse  generally  iiicrea.se!i  its 
fhM)uency,  oflon  to  beyond  it^  original  position.  If  duriug  tlio  avcond 
6ta^  the  pnoumogasLncs  bo  cut,  the  pulse  ia&ta.ntly  becomes  very  rapid. 
U  would  seem  prolwble  that  the  tirat  lowering  of  the  puLie  is  due  to 
aa  aolioD  on  the  inhibitory  n^rvo,  as  Is  boliev«d  to  bi>  tho  c-afie  by  Itoson- 
thal ;  but  it  appoara  to  mo  that  other  inToatigntions  are  required  before 
tbid  can  hv  considered  ai  cstabliahcd.  Traubo,  indeed,  ataloa  that  if  Lbo 
piuaiiu^^trioa  ar«  eut  during  ihu  eucoiid  sla^e  the  puioo  becomes  at 
oooe  very  rapid  ;  but  he  aUo  aAirms  that  previous  divitiion  of  the  par 
vagum  dooA  not  prevent  die  blowing  of  tho  pulso.  In  the  DxporimDnta 
ofTugenbold  (reported  by  Itosoutbal)  upon  iroga,  the  primary  Blowing 
of  the  heart  amounted  at  dnt  to  a  dinstolie  arrest,  which  was  not  pro- 
rented  by  pnjvious  division  of  th«  par  vsgucn,  but  did  not  occur  when 
Tery  large  dosee  of  woorara  were  given.  Ro5enth.al  arguos  (Vom  this 
that  nicotine  stimulates  th«  cxircmo  pcriphoral  inhibitory  apparatus  of 
the  heart, — the  reason  that  the  uunire  prevents  the  primary  retardation 
of  the  pulse  being  the  paralysis  of  the  inhibitory  peripheral  fllament^ 
which  it  is  bvliovod  to  cuudo.  It  in  cloar,  however,  that  the  results  ob- 
t&iiwd  by  BosenthnI  are  difficult  to  reconcile  with  the  efFect^  of  Boctioo 
of  tho  par  vagnm  already  quoted  ft-om  Traube.  Tho  method  in  whicb 
nicotine  primarily  lesMQS  tbo  puUe-rate  must  tbercforo  be  considered 
M  etUl  uosottled,  The  Inter  iaorease  of  the  puhe-rate  appcan  to  be 
due  to  paralyBis  of  the  poripbcml  bihibitory  apparatus,  since  SOMlw 
thai  found  that  in  this  stage  of  the  poisoning  the  strongest  galvanto 
curreata  applied  to  the  pnoumogiuttrica  failed  to  influence  the  cardiac 
pulsations.  The  causes  of  the  rise  and  fall  of  tho  arterial  prcnure 
bare  not  bocQ  determined,  but  they  are  probably  connected  with  tho 
at  present  undetermined  caso-motor  action  of  ihi- drug,  although  Di-.£.  T. 
Colas  (Ompt-Send.  Sac.  Biol,  1890,  vol.  iii.)  affirms  that  tho  nitcmtion 
of  the  prcesure  is  duu  purely  to  the  force  of  the  Iieart.  Traube  found 
that  they  both  occurred  alter  soctioa  of  tbo  vagi,  aod  that  in  thcAo 
oircomslnnces  minuta  saccoasivo  doses  would  produce  after  each  a 
temporary  rise  of  pressure  until  a  largo  amount  of  the  poison  was 
givco,  wheo  the  pressure  steadily  fell.  Rosenthal  belicree  that  tho 
dilated  vessels  which  rarious  observers  have  noted  la  the  ear  of  tlto 
polsooed  rabbit  prove  that  tbe  alkaloid  finally  paralyzes  the  vaao-motor 
a^Btom. 

i\r^i?.— When  exhibited  in  a  moderate  toxic  dose,  or  when  applied 
directly  to  the  eye,  nicotine  produces  a  very  marked  contraction  of  tho 
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pupil.  If,  RA  lit  osAcrtod  by  Kroclccr,  tho  nikaloid  contracts  ihopupita 
of  cutout  uj-oa,  il  is  evident  that  the  action  is  n  local  oiie.  Ilirschmann 
(Reichert'a  Archw,  18fl3>  has  found  that  galvrtnization  of  tho  divided 
ccrrical  symjiathi-'tio  fnila  to  cauHO  dilatation  of  tho  pupil.  Kroclccr, 
In  later  ©sperimcnia,  hns  confirmed  thta  in  rojfard  to  large  doses  of  tho 
dnig,  but  ha»  fcrnnd  that  inyot<i)i  n<!(-ur*  lonrr  hofore  tho  HyiDpathetio 
is  unablo  to  dilalo  Llio  pupil.  This  fact  renders  it  probable  thai  ihc 
alkaloid  paralyxea  the  p(>npheritl  endinga  of  tho  sjinpatbotic ;  but  it  is 
barely  poesiblo  that  it  inducos  a  epnem  of  tho  Gbrtw  supplied  by  tho 
oculomotor  so  powerful  that  the  sympathetio  i*  unable  to  overoomo  it. 
lie  this  as  it  uiny,  it  is  very  prubftblu  that  tho  eympnlhctic  parulyaJA, 
if  it  exists,  is  associatod  with  oculo-motor  sp&em ;  but  at  preeent  we 
havo  not  HUfflviont  ovidcnco  to  warmnt  any  dutlnilo  nonduiiion. 

Abdominal  Organs. — Nn»»e  futind  in  ilia  oxperimuti Im  ^Britraije  zw 
P/tys.  der  Dnrmbcw^ffung,  Lcipsic,  lB6(i)  tiiat  injociions  of  nicotine  into 
tho  jugular  vein  produced  a  tetanic  coutraction  of  all  tho  intoetloM, 
Whic-ii  n'ua  not  sffec-lod  by  Boction  of  the  vagi  or  by  oompreasion  of  tho 
abdominal  aorin;  even  \h«  gpl^ncbnics  wei-o  unable  to  exercise  their 
inhibitory  infiuoiK.-o,  uJtbcr  bccauso  thoy  wcru  paralysed  or  bocause  th« 
epa^m  was  too  intense  for  thorn. 

In  what  way  the  poison  is  cllminntod  hfli  iiOt>  that  I  nm  aware  of^ 
been  dotormincd,  but  it  very  prabably  esoapos  with  tho  urine,  mrcb, 
ftccording  to  Claude  Bernard  (^Substancet  Toxigues,  p.  -110)  tbe  rapidity 
of  the  secretion  of  that  fluid  iu  increased. 

Tderaprctics. — ^Tobacco  has  boon  omployod  in  past  titnos  in  a  large 
number  of  disease.-),  but  hox  almost  pasaod  out  of  sight  as  a  therapeutto 
agent,  and  tlioro  ai-c  only  two  indications  which  it  is  caimble  of  meeting. 
TfacM  are  as  follows : 

To  rftax  sptism. — Imporfflct  as  is  our  knowledge  of  the  physioloc^cnl 
action  of  tobacco,  so  far  as  it  goea  it  indicates  very  clearly  the  great 
power  of  the  drug  in  quieting  Ttolont  muscular  spasms.  Tho  ftightfVil 
nausea  and  vomiting  which  it  is  so  apt  to  induce,  and  the  oocMional 
tfxcci^'^ivo  violence  of  its  action,  have  led  to  its  being  superceded  by  less 
dissgrecablo  and  more  controllable  remedies.  It  a  still,  however,  em- 
ployed uLx-asionally  iu  teianua,  with  assorted  good  results.  In  epasmodk 
mtkmn.  if  the  patient  bo  not  aocuatomed  to  smoking,  one  or  moro  strong 
cigars  will  very  often  at  once  end  the  attack,  or  perhaps  abort  one 
which  ia  ihroatuning.  In  ttrjfchnine-poisoning,  tobacco  bu  been  uimmI  in 
sovenil  casee  succcMftiily. 

r.i  iitleviate  /Kiin- — Takin  inlorn-Mly,  tobacco  haa  no  powers  of  re- 
lieving pnin  at  all  conimonaiirate  with  the  danger  attending  ita  use,  and 
it  should  novor  bo  employed  for  tJiat  purpose.  It  is  different  with  Its 
local  UBO:  thus,  U  b  olWn  addetL  with  grout  advantage  to  omtmcnta  in 
the  OHM  of  iMinlVil  hemorrhoi-h;  and  in  prMntuf  a  strong  wash  of 
tohacoo  afTonis  one  of  tho  surest  modes  of  relief.  It  muRt  never  be 
forgottOQ  that  It*  oxtcranl  oiitploymeot  bos  l«d  to  tha  most  serious 
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and  even  fatal  jioimuiug.*  Fur  ibin  reaHon  tolAoco  ought  iMTvr  to  b<i 
empluyed,  b»  it  formerly  wnft,  lo  kill  vurtnin  on  tliu  poraon. 

Tosifoumr. — A  lap't-  number  of  tlcnths  have  reHiiheil  iVnm  tba 
Diedicioal  uso  of  tobftcco,  Ilueemann  atatiii^  {Hamlbwh  der  ToxL-ohgie, 
ToL  ii,  p.  4S3)  that  no  loaa  thun  ton  Ihtal  casi^  have  been  caiuicil  by 
tnbuoco  eoemnta  alone.  Dr.  Copland  bus  Men  a  cly8t«r  cotilaiuing  half 
■  dnicbm  produce  doatb  {Diet,  of  Pract.  Med.,  art.  CaUc).  Evon  Hmoltin;; 
hai  aiu»wi  ao  acute  fatal  poidoiiing.  Mvl&ons  affirms  that  tho  smokv 
of  Imif  an  otinco  of  strong  tobacco  eoDtniofl  sufficiont  nicotme  to  pruvo 
lalal.*  In  the  only  oa«»  of  criminal  nicotino-poisoning  on  record,  an 
tioknonrii  aiauunt  of  tbe  alkaloid  waa  furcvd  into  thu  mouth  uf  Ihu 
victim,  causing  doatb  to  from  throo  to  fivo  minutoa  (Ann.  dllygiint, 
ISfi],  ii.).  Tbfl  trcutmont  of  tobacco- poUoiiing  contiiHtH  in  washing  out 
tba  siomiicb,  the  fVuu  adminiatralioa  of  ammonia  and  alcohol,  the 
hy]XKlorniic  use  of  modomte  amounts  of  str^xhnino,  and  the  employ- 
tnont  of  auch  external  measures  as  dry  heat,  rubbings,  ote.  if  tlic«e 
Toil,  artificial  tv^pinitiou  should  bo  niainluinud.  Tbo  excaeslve  use  of 
lobacco  pnwlucea  in  Dome  persoDi  serious  nervous  disturbance,  Buch  as 
ijuomniUtirritabiltiy,  goncml  feeblene&a;  tbo  most  charaoteriHtic  symp- 
tom it  a  peculiar  irregularity  of  the  heart's  action,  often  accompanied 
by  diittinet  intormi88ion.s.  Amaurosis  is  also  sometimes  present.  Jonn- 
ihan  Ilutcliinson  afllrma  (J/«^.  Times  and  dr.,  18S4. 1.  40)  that  he  has 
soon  tilts  amaurosis  rocuvorvd  IVom  by  the  use  of  opium  and  champagne 
irithout  tbe  abandonment  of  the  babit  of  smoking. 

AoHtKurrujLTiON. — Tbe  dose  of  tobacco  in  Hubstanco  is  usually  stated 
to  be  five  grains,  which  nmy  be  given  in  infViston.  In  strychniue- 
poiaooing  and  tetanus  tlic  romody  :<hoald  bo  exhibited  at  abort  inton'aU 
until  constitutional  Er)*mptoms  are  indticod. 


OONIUM.    U-S. 

The  U-S.  Pharmacopoeia  rccognirea  both  tbo  loavo«  and  the  fruit  of 
Coninm  mnciilaium.  Tlio  fruit  should  be  ftill-grown,  gathered  while 
yet  green,  and  carefully  dried.  The  plant  is  umbellifuroiui,  a  native  of 
Europe,  but  oaluralizod  in  the  United  Statea.  The  dried  leaves  have  ft 
ttroag  heaTy  odor,  inerooMd  by  tbo  nddition  of  nn  nlknli,  and  rcHcm. 
bliag  Romuwbat  that  of  mice.  Tbey  ure  H-  or  tripinnalo,  and  very  much 
incised.  The  IVai1«  are  otte  to  two  lines  long,  roandisb-ovato,  striated, 
wtlh  five  crcnatod  ribs  on  the  outvr  sides  of  the easiIy-«opamblo  btilvos; 
the  odor  in  tiiai  of  tbo  Icavos.  Tbu  active  principle  la  Conine,  a  yellow- 
ish, oily,  liquid  alkaloid,  highly  volatilo,  of  a  strong  odor  simiUir  to  that 
of  the  urine  of  mice,  and  of  a  very  acrid  taste.  It  is  fVccIy  soluble 
in  alcohol  and  in  ether,  and  slightly  so  in  water,  with  %vbich  it  forme  a 

V  Par  ■  ««Kb>r  of  m«H,  m*  Slillf'a  Tlfnptiiiita,  ni.  |L  p.  3T4. 

t  Tlia  MIWH7  of  lokaoM-Mnoh*  I*  eoMSMtMl  «ltli  Ibo  frateliMi  la  U  of  othor  •«)»ai>rf* 
baa  kiMtln*  (cm  Aafiwi.Jt'Mrftu,  is.  lUS),  A.  P.  ^kllar  fniD'l  ■  Urg«  proiuittlan  or 
HrWito  •M;  *»i  Mavrli  that  ■klnula  iain<(M4  la  t^  mofe*  iU  »f  |ioi«M)B|  bj  tfaw  fM. 
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hydrnlo,  and  it  coiigiiTnto*.  nibumon  ;  wlion  exposed  to  lh»  nir  it  under- 
goes decomposition,  becoming  lirat  brown,  at^tirwanls  resinous;  beat 
accclera1«9  tlie  change. 

PuvsioLOoifAL  Actios. — The  chief  eymptom  pi-oducod  in  man  by 
couinc  when  tnkon  in  doses  just  largo  CTiough  to  improue  docidodly  tho 
ttyBt(>m  iagront  mtiHculnr  wonkDoi»  or  liiuguor,  with  some  disorder  of 
vision,  nnd  giiMiness.  On  alt«inptin^  to  walk,  tiio  pntiunC  sufTurs  from 
n  iVeling  ua  though  bid  foct  wctx)  mndo  of  load,  and  etn^ora  or  falla 
from  the  refusal  of  his  knees  to  support  him.  There  ia  an  intoiua 
dcsiro  to  lie  quiet  in  the  ]iori7.ontAl  position,  and,  as  the  •jvltds  are 
especially  affected,  tho  eyes  arc  kept  shut.  In  noma  sabjecta  tbeMi 
symptonaa  are  preceded  or  nccompanicd  by  burniiif;  in  tho  mouth  or 
fhucoe,  nauscn,  and  eren  vomiting,  bosides  boat  of  head,  ol>en  with  a 
sense  of  weight  or  pressuro,  op  even  severe  tVoouil  pnin.  Tho  dis- 
order of  vision  is  nppiircntly  due  in  great  pnrt  to  n  sluggiahnosa  and 
filially  to  a  paralysis  of  acnomraodation.  Tho  oxporiments  of  Poehl- 
mnnn  (quoted  by  Hiiaomann,  Die  i^mmenstaffe,  p.  269)  ghow  that  very 
grave  symptoms  may  bo  induoud  and  yot  the  pupil  remain  natunil ;  buc 
sooner  or  later,  as  the  drug  gains  power  over  the  system,  it  probably 
ftlwaya  dilates.  Tbc  pulse  is  Srst  dimiiiidbod,  unorwards  incroasod,  in 
fpoqtienoy.  In  decided  poisoning  by  coniiim  the  symptoms  are  prob- 
ably Bimply  those  already  mentioned,  intensified.  I  have  met  with 
accounts  of  but  four  fatal  cases  of  such  character.  In  one,  that  of  tho 
mistress  of  Dr.  Hermann  Jahn,  killed  in  a  few  mtnutea  by  IVom  t«n  to 
fifteen  drops  of  the  alkaloid  (qnotoil  by  Hu^i^mann,  Die  PfianteruHoffe, 
p.2(i?),  \-iolent  pn.lpttalion  of  the  heart  is  snid  to  have  been  ii  prominent 
syiiiptom.  The  chief  sjinptom  in  the  second  ca»c  (£<iinb.  Med.  and 
Surg.  Jovrn.,  1845)  was  umversnl  paralysis,  with  total  failure  of  volun- 
tary movement  and  of  tho  voice  before  eonsoiousncflS  was  lost  Con- 
vulsive movemuctti  were  prasent  very  late  in  the  Case.  SonsatJon 
appeared  not  to  be  lost  until  dontb  wai^  at  hand. 

Tho  third  case  was  in  the  person  of  a  medical  oloctrician,  8uffoiin|[ 
ft-om  blophurofiicial  sixism,  who  took,  boginning  four  hours  after  tho 
lost  of  a  previous  series  of  divided  dones  of  a  fluid  extract  amounting  H 
toonn  hundred  and  eighty  drops,  ut  4.10, 4.40,  and  5.15  p.>i.  tifty  minims 
(ooo  hundred  and  fitty  in  all)  of  "Squibb's  fluid  «xtract."  The  first 
doso  product-'d  dizziuoiss  and  mnscnlar  relaxation;  the  second,  groat 
muDcuhir  weakness,  inability  to  stand,  and  thickening  of  speech,  without 
roliof  of  4ho  epasm  ;  the  third,  immediately,  some  nAu^ea,  and  tn-moni 
about  (he  chest.  At  C.IO  there  were  nausea,  intense  mascular  weak- 
ness, partial  ptosis  diplopia,  and  gi-cnt  difficulty  of  speech  ;  the  pulse 
was  60.  Shortly  after  this  he  became  unable  to  ipcak  or  to  swallow. 
Ho  made  signs  for  olectririly,  nnd.  on  hein^  asked  whether  tho  chemical 
or  iho  faradic  current,  indicated  tho  latter,  and  aUo  the  place  of  appli- 
eallon  of  tho  electrodes,  but  woa  unable  to  bold  one  of  tlio  latter 
Shortly  after  this,  on  being  misod  up,  he  dropped  dead.    (TAs  Sani' 
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tan'an.  June,  1S75).  A  fourth  case,  in  nrhich  a  chiM  Rye  yearn  old  died 
of  aHpliyxta  prec-odcd  by  coma  and  pni'aiyt«ia  as  the  result  of  Inking  A 
drnchna  of  cblofoform-irater  contftioiug  fivo  gioine  of  tho  extract  of 
oontutn,  IB  recorded  in  Pharm.  Joum.  Trans.,  xvi.  102. 

In  mammals  conium  produces  s^tnptoms  [)anillt>l  with  those  obaervod 

in  loan,  nnd  it  probably  acta  similarly  upon  all  Turlobralvs.     la  fVoj^ 

vjOOTiiUioiis  aro  rarely  if  ovor  proiicnt;  ia  birds  thoy  are  occaaioaally 

«o;  In  mammnlp  they  are  mors  froijuent, — thua,  lhmBi*n  saw  thorn  in 

t^rclvD  out  of  tw<«nty-throo  oxporimuota;  they  are  chiolly  clonic,  bnt 

^nio  apasms  do  occur  in  tho  hind  logs.    Ah  tho  lcg«  ara  unually  nf* 

JVjtod  before  the  »rma  in  man,  ro  in  quadruped'^  tli<!  hiud  oxtrvmitici 

are  unuilly  parnlyiEod  t\mt     Suit>:il)ility  la  miiintainod  to  ifae  last.    Tho 

reapiration  is  generally  n'noh  afTccled,  nnd  the  heart  continnoa  Lo  beat 

after  its  cessation, 

Tbo  oocaeional  snlivntion  and  excessive  sweating  of  Conine-poisoning 

licato  that  tho  nlknloid  oacapcs  with  all  the  occrclionii;  hut  the  kid- 

vj*  are  undoubtedly  the  chief  cfauiinvl  of  eliminntion.     Zaleski  and 

ondorfT  have  found   it  abundant  in  the  urine  during  tho  first 

'twft.TO  hours  of  the  poisoning;  I'rovost  has  seen  tbo  urino  of  poiaoncd 

animals  cause  in  a  frog  tbo  ob» rooter islio  general  palsy,  nnd  in  a  doubt- 

ftil  case  tbi^  phyaiologicnl  loat  might  decide  the  diagnoBia. 

Ifarmu  and  Mttoevlar  Systems. — All  obsenrors  agree  that  the  chief 

t^mptom  produced  by  conino  (i>.,  tbo  parolyais]  is  not  dae  to  any  direct 

'  Influenvo  upon  the  mujtr//^,  which,  indeed,  prosorro  perfectly  their  coa> 

trnctility  np  to  death.     In  IS5C,  K^Uiker  {Vircfioio's  Arckie,  Ud.  x.  p. 

announced  that  the  failure  of  motion  in  con i no-poisoning;  is  caused 

r^a  direct  nctioa  of  tbo  allcatoid  upon  the  efnent  or  mctor  nerves.    He 

fint  experimentally  found  that  in  frogn  killed  by  the  drug  the  nppUca- 

kttoD  of  thfl  galvnnic  current  to  a  nerve  tiu\i  l^o  induce  contractions  in 

be  tributary  mnsclee.     Ife  then  lied  tho  aorta  in  such  a  way  af  to  cut 

the  supply  of  blood  to  tho  hind  oxtromilics,  nnd  found  that  after 

Inntary  motion  hud  eoaaod  in  the  fore  legs,  nnd  even  aftHr  galrnuic 

jmnlation  of  the  nniorior  nerves  had  lost  it«  influence  upon  tbo  mun- 

eloi  directly  supplied  by  thoao  nerves,  irritation  of  tbo  tuimo  aulorior 

■MTTM  prixluccd  reflex  oontmctioiis  in  tho  hind  legs,  ehovring  that  the 

■Btofior  afforent  norvca  and  tho  spinnl  conl  still  retained  Ainotionnl 

activity  nl^er  tbo  loai  of  it  in  all  those  cfTorent  nerves  reached  by  tbo 

poioon.    After  repeating  thene  oxporiment^  a  numbor  of  timoa,  lie  drew 

tbft  conclusion  already  given. 

His  experimental  rosulla  have  beer,  conlirmod  by  Fixnko  ( lieriektf. 
Qher  dU  Vfrhanill.  dtr  h.  luichs.  Qesdtieh.  d.  Wiseensch.  zu  Leipzig,  Bd.  xi. 
p,  23,  1859),  by  Guttmann  {Berlin.  Klin.  Wocheiiichr.,  18C8,  quoted  by 
Huscmnnn),  and  by  MM.  Pctvettc  and  Hartin-Damonretle*  (0A?£ffe 

■  U.  Tiryikliu  (A»>p«.-ff*ir^..l£Uri.lS4<)  hai  aff  rm*4  tL»l  kWtitnljr  pan  «OBlB*doM 
Mt  affoM  tha  Btrrn,  bat  )a.Pnno»l(Artk.  nfriat.  .Vorm.tl  PMl^„lS$0,J*^.rli.)  bMlhmta 
Ikat  «b<nuc«ll7  fun  braouilijrdrU*  of  eonlna  lu  tlili  nMlaa. 


330 


OEySRAL  BBMKDJBS. 


Med..  1870,  Qtioted  in  Archives  Gen.,  Go  w^r.,  t  xvi.  p.  88).  The  tatler 
obttorven  cstoncJeiJ  thu  aui-ius  Uy  scvuiiiiig  iii  a  frog  all  the  liaauea&t 
tbe  upper  part  of  tbe  thigh  oxi'Opt  tho  norre,  auti  found  that  when  a 
bftt rairli inn  ho  propnrcd  wiis  pyifiOQod  with  coniiio,  after  the  panilj'HJe 
wim  complete  ill  uli  purtiutis  of  tho  body  to  which  tho  poison  had 
iLCcea», — ut^ur  eliiuuLaliouii  of  the  poisonud  iiorvuii  wont  powcrloas  to 
oxoito  contraction  in  tho  trihiitary  miiMclus, — llio  log  n-hich  bnd  boon 
protected  fVom  tho  action  of  tho  tiunino  upon  it  ranponded  not  only  to 
iri-itutions  ii]»plici)  to  its  ncr^'O,  but  ntao  to  atinmli  pinc-ed  upuii  distant 
portions  of  iho  body.  Thcso  sumo  obecrvcrs  also  noted  ihat  when 
coiiino  and  strychnine  woro  given  BimulLanoousI^'  to  a  fVog  fKtni  one 
of  whuKo  Huiutio  uurvcig  tho  circulation  (i.e.,  direct  occohi  of  the  |)oi8on) 
was  cut  off  in  cithur  of  tho  miinncm  apokon  of,  they  produced  by  their 
conjuiut  action  a  comniiii^iiii;;  of  paralysis  io  all  other  ports  of  tho 
body  with  violunC  tolaaic  Hpa»iTiH  in  (he  protecled  log, — n  commingling 
Cxplainnhle  only  on  the  nupposilion  that  the  conine  pai'slyzed  all  tho 
motor  Dorves  to  which  it  had  occesa  through  the  circuliilioa.  Since  U. 
F.  LautenVacb  {PhUa.  Med.  Time-i,  vol.  v.^,  Verigo,  A.  W.  Hofiiiaajj, 
ProftjBSor  Provost,  H.  Scbuitz  (Schmidt's  Jahrb.,  cxlix.  16,  cxev.  119), 
und  FUcss  {^Arch.f.  Physiol^  18S2,  p.  til)  have  confirmed  tlieso  oxperi' 
meDta,  it  must  be  considered  as  an  estahiitthed  fact  that  the  chief 
physiologicul  action  of  eonin<;  19  as  a  paralyzcr  of  the  motor  nerws,  an^i 
prinutrily  of  tkeir  peripheral  filaments  * 

It  hnsgcnerutly  been  bcliered  ihatconium  docs  not  nffect  Lhosooeory 
DcrvcD ;  but  in  1875  {^BulL  T/tirap.)  H.  tiubler  cullud  iitt«ntion  to  its 
local  iofluoncc  in  benunibtug  the  cutaneous  eenaibilitj',  and  Lauteiibuch 
{Froe.  Acad.  Ivat.  Sci,  Phitn.,  1875)  found  that  when  lie  tied  tho  abduui 
inal  aorta  and  left  axillary  artery  in  tho  frog,  and  then  injected  a  a«i9 
doeo  of  cotiiiio  into  the  abdomen,  irritaliou  of  tho  leg  whoso  nerre  was 
□ot  protected  from  iho  poison  failed  to  cau«c  reflex  moyein«nt«  at  a 
time  when  irritation  of  tho  protected  norres  produced  reflex  aciions  id 
distant  parU  of  the  body.  These  experiments  seem  to  dhow  that  the 
alkaloid  is  a  parul^'zuut  to  tbe  eonsory  acrvosi  but  it  certainly  acts  ui^wn 
them  much  Icas  powerfully  than  it  dooa  upon  the  motor  nerves. 

Tbe  exact  intlueuce  of  coiiino  upon  tbe  tpinal  cord  cnniioi  yet  bu 
considered  absolutely  dotcnniucd,  bui  k  is  most  probable  that  the  poison 
hoa  a  fveblo  dopiv^-tunt  action.  Dr.  Verigo  {Sdnnidl's  Jahrb.,  cslix.  16) 
aseerts  that  il  ih  a  [KAWorAd  epinnl  dopreiwaiit,  and  HJH.  Peh-ette  and 
Marti  n-Dnmourotto  (^rcA.  Gen.,  6e  »6r.,  t.  ri.  p.  89)  say  that  it  nets  ns 
an  excitant.  Dr.  Lnutonbach  i_Proc.  Acad.  A'<it.  Sci,  Pbila.,  1875j,  in 
carefully  iare»ligating  tho  enbject,  iailod  to  obtain,  under  an^'  cJtxiuiu- 
■tancoa,  ovidoncos  of  excitoment  of  Che  cord;  be  did  saccood  in  pro- 

*  n.  Tirrkliie  [StitJt  trfUrim.  <l  <li>.  tur  la  C^mUmt,  Puu  ThJMy  ISTS)  »<Wror(  t» 
■hav  tbot  ihii  Kiioa  ut  eonia*  E*  itu*  to  mi  tinpurilj,aBd  not  Io  ibo  alkaJoid)  but  Uib  ta 
■  p-iari  •iccnJIns';  luprabablr,  *ntl  TrofMMf  Pravott  (ilrti.  W«  Piytitl.,  Kot.  IBSO,  40]i 
■t)ag  ibi  thai*  pf9fanUoa  H  dlJ  Tlr^mlua,  hu  Tuuik'  tliat  tli*  taabor  utrrot  ara  ■ITwlrt, 
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Fwflox  activity  wh«ro  the  nervo  wiis  protected  hy  tying 
'  tn  the  limb,  but,  as  ia  nil  but  two  of  fifty-two  cxpennifiitta 
tho  rofi«x«6  ia  the  protected  limb  were  Dot  grently  roduccd  uatll  juet 
before  death,  it  is  plnin  thnt  xny  fiction  upon  tho  spinal  oord  ia  uiiim- 
ponsDt  ant]  dominated  by  tho  moro  powurfal  inltuuQces  of  the  poison. 
The  experinientnl  reaults  obtained  bj-  I>rs.  A.  1).  DaTidBon  and  D.  Dyce 
Brown  {Med.  Times  and  Cftuclte,  July,  1870),  whitih  hare  been  eitod  ne 
ftvoring  tho  absurd  lhe»ry  of  Dr.  JIarloy  that  the  corpora  utriata  are 
Mpseially  affected  by  the  drug,  dopondod  no  doubt  upon  nii  arterial 
uiomnly  said  to  bo  common  in  llio  leg  of  tho  cat. 

Accoitling  to  tho  cxporimenld  of  Laut«nbach  {loe.  eit.,  p.  451),  the 
conTultiions  of  horn  lock-poison  itii;  are  cerobml,  since,  iu  a  numbor  of 
CUM,  an«r  dtviiiion  of  the  cord  they  were  confined  to  thoxe  mu-wlcfl 
nppbod  by  ncrvc«  arising  fWtm  that  portioo  of  the  spinal  marrow  abovo 
Uie  section. 

The  retention  of  GonRciouRnesa  and  of  the  meotal  faculties  no  lato  in 
tli«  coiiTM  of  poisoning  by  oonine  proves  that  the  drug  haa  but  little 
inflacnc«  upon  tho  ccrehral  hrmispherps. 

PvpH. — Tho  pupil  is  goRcrolly  dilated  by  conino;  but  both  Yon 
Praag  {Joam.  far  Pharmaeodifn.,  Hoft  I.  p.  31)  and  Vorigo  assort  that 
ttie  pbenomonon  in  not  constant,  at  leaiit  in  aninmK  The  ptoius  of 
oonium-jKiiiwniiig  indicutt»  that  the  dilitlation  of  tho  pupil  ia  duo  to 
oculo-motor  paralyaia.  The  known  action  of  the  dmg  npon  ncrvo-tninks 
indicates  that  thin  parnlysi!)  is  peripheral, — a  conclusion  corroborated 
hy  tho  expcriracnta  of  Dr.  I.  Hoppe  {Die  jWrucnimVA.  der  Jietlmittely 
Jlcd  i.,  Loip^iio,  185fi)  and  of  Laui«nbacb,  each  of  vrhom  found  that 
vti«]l  conino  is  dl^ppcd  into  tho  eye  of  an  animal  it  causes  at  first  coo- 
UmotiOD,  apparently  dne  to  the  iDtense  irritation,  aud  aftonrarda  dila 
tatlon,  of  tho  pupil 

TemjMTtituTe, — Vcrigo,  Von  Pniag,  and  otbcra  afiirro  tbot  lethal 
doteo  of  conitim  cati<to  a  decided  lowering  of  tomporaturo ;  but  LautoU' 
bach  assorts  that  tho  dmg  decidedly  increases  tho  tcmporatiiro  both 
when  in  thorapoulic  and  when  in  toxic  dosoi. 

Oirculiition. — No  auflicietit  tuvvetigation  has  ns  yet  been  made  upon 
the  action  of  conino  upon  the  circulation.  Laiitonbnch  atatos  that  the 
arterial  prowmro  falls  immediately  after  the  injection  of  conlne,  and 
aft«nrardii  risen  far  nboro  tho  normal  point,  and  tlint  the  piilfto  is  at  flnt 
AWelerated,  but  nfterwarda  retarded.  The  secondary  rise  of  pnmaro 
wftg  probably  duo  to  naphyiia.  Tho  primary  pulse-accfllemtion  ia  ex- 
plainod  by  the  obaen-ation  of  31.  Puloriard.  confirmed  by  U.  Prorost, 
that  the  pneumogaatrir"  are  paralyzed  before  tho  motor  norves.  H. 
Aierosl  finds  that  tho  huart  itaolf  \»  scarcely  aflect«d  at  all  by  the 
pobon. 

When  locally  applied  in  a  concentrated  condition,  conine  probably 
fl  Altai  to  all  the  moro  highly  organized  tbsaos.  Cortalnly  Chrlstison 
{Bdintmrgk  Ph3ot9ph.  TVdJW.,  vol.  xiiu)  proved  ihla  to  be  so  in  regard  to 
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fho  musclea,  althousb  thcHC  orgaus  aire  not  influenced  by  conins  Uk« 
int«rnnliy.     Upon  the  muoouH  luombranus  it  acts  t»  an  intense  irriiuiL 

SitrKmary. — ^Tbe  cbief  Hyiii|ilom  of  poiHOning  by  conium  it)  a  fuilun 
of  voluntary  urd  invoJuntorj'  movement,  tbe  result  of  a  prognMin 
paiulyeid  of  tbo  motor  norvos.    Tbo  cerebrum  ia  not  affoctod,  bton 
oonBCiousBe«a  is  pi-oserrod  to  tho  lost.    Tb«  pupil  is  dilateil  by  b  periph- 
oml  pnnil^'sisof  the  oculo-matnr  norve.    Tbe  Bensury  nerves  arid  ibt. 
Bpintit  conl  osn  pmbably  f'cobiy  depressed,     it  is  probable   tbal  tfatl 
alkabid  does  not  diroctly  Act  upon  tbe  cu'culatory  upparatus  except  taj 
paralyze  the  pneiimogas tries. 

THKn-iPKiinca. — The  piirjlytie  action  of  conium  naturally  Buggcsti^ 
its  u»«  in  spasmodic  ntfectiona ;  and  accordingly  it  has  boon  Iriod  io 
ehorsity  in  paralysis  a^itans,  in  ieA^>'>p\nff-cou^k,  and  ia  other  di»oftfl«a  of 
similar  nntare.    Altbougb  it  seems  not  to  bave  met  vlth  conUouo^H 
fiLVor.  and  is  but  little  uj^crl,  it  may  be  employed  when  lifo  is  threatooelfl 
by  tbo  mere  convulnive  actions,  an  it.  will  eoDpond  tboso  for  tlio  tinitfl 
boing.     If  Vr.  Harley's  views  oa  to  its  physiological  action  be  oorree^ 
il  uu^Iit  to  be  especially  usofitl  in  all  motor  disturbance  connected  witk 
UTitRtion  at  tbe  base  of  tbo  brain.     Clinical  proof  is,  Luwevur,  itcatly 
as  Acarco  as  pb^ijiuLoj^ical  in  ibJs  matter. 

In  maaiacul  and  UyHturioal  uxcilomout,  tbe  dru^  in  full  doee«  IsMitf 
to  produce  a  condition  of  calm  and  relaxation  wbich  ig  highly  toreN 
able;  and  in  tbu  treatment  of  tbo  inannt;,  conium  is  very  much  used  hy 
some  alioniHta  {Ama:  Joariu  of  InsanHy,  April,  1873). 

Conium  bas  also  beon  employed  to  relievo  pain.    As  a  deobstrucnl 
and  altei-ntlve  it  haa  boon  very  largely  used,  both  locally  and  intemaUf,j 
in  neumlijia  atid  sctaCkn,  with  a.-uurtcJ  occasional  succwut,  id  canemtt\ 
mad  otlter  tumors,  ia  clironic  glandular  entargententa,  in  swciUn  jointtt  mi 
in  various  chronic  ulctrations.     l>r.  II,  Kennedy  (^Dvblin  Joum.  JUe^j 
ScL,  .T.in.  1874)  especially  commends  it  in  chronic  rheumattsia,  and  as  onJ 
aid  to  coJ-livor  oil,  etc.,  tn  chronic  phthisis.    It  boa  also  boco  employed 
to  arrest  tbe  Bccrction  of  millc  and  to  relieve  dyiuria.    Tho  various  usee 
of  conium  as  nn  nltaraUve  certainly  hnvc  no  definite  ph\'HioIo^icnl  bMil, 
but  tboy  appL'itr  to  be  ju^titiud  to  some  extent  by  cliiiical  experience. 

AiiMisisTaATios. — One  of  tho  groat  practical  drawbacks  to  tbe  iiM 
of  tlua  drag  ia  tho  xmcertaiaty  of  it«  proparations.  The  do«o  of  tha 
abatract  {Abstractum  Ccnii,  U.S.)  is  one  to  two  grains;  of  tho  eJiraet 
(^Ej:trttcfuin  Conii  Alcoholiciim,  U.S.),  one  grain  ;  of  the  tinctvre  (^TinctttrA 
Oonii—l  to  6.8,  U.S.),  fjss  to  foi ;  of  the  flaid  extract  (Bxtrtu^m  ConS 
Fluid\im),  ncj  to  ii);ii:  all  of  wbich  must  bo  administered  in  iDcrouingi 
doses  until  some  elToct  is  oxpurienccd.  Of  those  preparations  tho  laall 
is  certainly  tbe  best  The  English  Siiccui  Conii,  no  prniacd  by  mrm 
writers,  I  have  Itnowii  to  be  usud  by  tbe  ounce  n-ithout  ofTect. 

Tho  varinbility  of  all  tho  preparations  hft9  its  origin — first,  ia  lh» 
Tarj'ing  nmonntof  tli»  active  principio  in  tho  dniij;  secondly,  in  the 
groat  volatility  of  this  jinniriplo;  and  thirdly,  in  tbo  prononeu  of  tho 
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alkaloid  to  undergo  Bpont&neouB  decomposition,  even  when  kept  noder 
the  moBt  favorable  circum&tancoa,  and  to  a  much  greater  extent  when 
exposed  to  light  and  air.  The  alkaloid,  on  the  whole,  would  probably 
be  the  best  form  in  which  to  use  the  remedy ;  but  it  is  not  officinal : 
it  has  been  used  abroad  to  a  considerable  extent.  Its  unstable 
nature,  however,  is  an  obstacle  to  ita  use,  and  has  caused  M.  Mourrut 
to  propose  its  hydrobromate,  which  is  said  to  be  a  cryBtalline  stable 
Bait  {Bvll.  Therap.,  xc.  446,  xci.  1).  The  dose  of  the  alkaloid  or  of  its 
salt  is  oDo-twoutieth  to  one-twelfth  of  a  grain,  which  may  be  dissolyed 
in  alcohol. 

ToxicoLOOT. — Sufficient  has  been  said  about  the  symptoms  caused 
by  conino.  After  death  from  it  no  distinctive  lesions  are  to  be  found, 
only  the  usual  indications  of  death  £com  asphyxia.  The  troatmenl 
consists  in  the  immediate  evacuation  of  the  stomach  and  the  exhi. 
bition  of  tannic  acid, — the  tannate  formed  is,  however,  probably  more 
or  less  poisonous, — ^with  tho  use  of  external  heat  and  of  internal  stimu- 
lants; artificial  respiration  should  be  steadily  maintained  so  long  as 
there  is  the  fiuntest  indication  of  cardiac  action.  No  physiological 
antidote  is  known ;  but  it  is  possible  that  atropine  might  be  of  service 
by  aiding  to  maintain  the  respiration. 
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FAMILY  I-CAilDIAG   Sa^IilUhANTa 

The  term  cai-dlnc  BiiinulAiits  ts  hero  used  to  dosignato  a  nnmborof 
modicinos  which,  whon  given  inlcnially,  incroaao  tli«  power  nod  fon4 
<*(  tlio  circulation,  And  nro  used  by  the  pliyHiuinn  fur  such  purposes 
Thcro  arg  eumo  aubatAucos  which  nro  hcart-stimulnnta  in  reality,  but 
wliicli  possets  other  properties  in  so  grcut  a  dcgroo  u  to  ovcmliadow 
thoir  curUiac  rclutions,  and  nro  not  uaud  by  Iko  phyaician  to  affoct  tli« 
oirculation.  Suc-h  mcdicinou  nro  con&idcrod  in  coDDCctioii  ivtth  thou 
powers  which  givo  thorn  their  clinical  value,  and  are  conaei|uently  ool 
included  :n  t9io  present  class.  Some  of  tho  mcmbora  of  this  clau 
uro  slow  in  ttieir  oporatioa,  some  more  rapid.  Some  produco  incroftU 
in  tho  pulso-rato,  some  lower  it.  It  is  evident,  then,  that  no  gcnonl 
indications  can  ho  laid  down  for  tbulr  uso,  but  that  medlcioes  so  dtvefM 
muHl  hi.  filUilicd  individually. 

AMMONIA. 

Ammonia  in  n  colorless,  in-eapirable,  highSy  irritant  gas,  of  a  strong 
alkuliuc  ruaction,  e\truniu!y  soluble  in  uiitur.  It  is  obiaiiittd  upon  a 
Isrgo  Hcalo  aa  a  waato  product  in  tho  mnnufacturo  of  coal-gati,  and  is 
ofllcinal  in  tho  Matvria  Mcdlca  list  uf  tho  U.S.  Fharmaoopceiia  in  th9 
ferms  of  tim  slrongvr  w:itor  uf  nmiiiuniu  and  tho  muriato,  cai'bounte, 
nitrate,  and  xulphate  of  ammoninni. 

Piiviiioi^juioAL  Action. — Locally  applied,  ninmonin  is  o  rcry  pow- 
erful irritant.  When  tnhal«d,  it  cauecs  intense  irritation  and  finally 
inlliiiiitnntion  of  tho  iiiucoug  moiiibrnno  of  tho  nir-pauagea,  Oud  its 
Hi.ilution,  if  kopt  in  contact  with  tho  skin,  reddens,  Lillaiers,  and  at  laM 
producua  even  alou^hin;;  of  tho  parts.  When  ammonia  is  ii^cctod  itito 
tho  veins  of  nnimrtls  in  coneidorabla  qunntilio«,  it  cauecs  Tioient  cod- 
vuUiona,  with  ramarkahto  disturbance  of  the  rospiration,  followed,  if 
tho  doao  has  boon  lar^  enough,  by  death  in  a  vory  short  timo.  (P. 
Lan^,  Archiafiir  Experiment.  Path,  vnd  I%trm.,  Ud.  u.  p.  368 ;  V.  Felto 
otE.  ititter.yrturn/i/  de  VAnaioniie  ft  Je  la.  Phtfsi'A.,  1874,  p.  326;  Kunlce, 
P/uijer's  Archio,  Bd.  ix.  p.  426.)  Tho  respiration,  [f  not  iDt«rfHred  witi 
by  tho  totanuB,  is  onormou»ly  nccclorntod.  Billroth  {Arehiv  fur  Klin 
Chirurg.,  Bd.  vi.  p.  421)  states  thut  tlio  tompcruturc  fulli  uuormoiul; 
ill  animals  poisoned  with  ammonia. 
!»4 
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ItespireUion. — Wbcn  a  amnll  quautltj  of  ammoQiii  Is  injoctcd  Intc 

tha  blood  of  an  aDJinal,  Uio  breathing   is  groatly  acccloratcd ;    uHot 

larger  doaos  a  period  of  arrcat  of  respiration  oooura  in  cxpimlion 

(Fuok«),  aC  onco  or  iu  Itiu  ooursu  of  a  fuw  eocouds,  and  prc'Cudui  tli« 

harried  bre>athing.     In  regard  to  the  effect  of  fiection  of  the  pnoumo- 

f^nfltrics  upon  tba  n-wptralory  action  of  nniniunia  tlioro  ts  sorno  dis- 

«groement:  thuB,  in  Funke's  olworvntions  the  primary  arrest  of  rospl- 

■*<LtioD  wna  always  piiwent,  while  in  tlio  cxporimonts  of  Lnn^o  it  waa 

zi^lwaya   absent.     Both  obscnrt-rH   note,    however,  tbnl   ncctioii  oi   ihc 

f)iteumogaetrio»  does  not  interfei'o  with  llio  in<;rdaao<l  rapidity  of  tho 

broatlting,  and   Fu&ke  «8pocialIy  romnrlcs  tiiat  tho  change  IVotn  tho 

tt^Iow,  deep  breathing  of  divided  vagi  to  tbo  cxtromely  rapid  rwplra- 

ftionof  aminnniapoii^oningiacolnBtial.     Profirraor  ^\f\ii  (^CcnUalb.  f,  Klin, 

.Jttd.,  ix.,  1683)  finds  that  in  cbloralixod  rnbbitit  Htumoniu  inoreiwes 

very  greatly  not  only  thd  rvupiratory  mto,  but  nleo  the  ab*M>luto  amount 

of  air  breathed.     Ammonia  U  evidently  apoieer/ut  direct  gtimvtant  to  tht 

reMpiraior)/  centres. 

Circulation, — The  main  practical  interoBt  in  ihc  pbyHiological  action 
«if  ammonia  ccntrcn  in  tho  circulation.  It  is  chiefly  08  An  arterial 
stimulant  that  it  is  u«cd  in  mcdioinu,  and  clinical  experiou<->e  assijpia  to 
it  a  poweri\il  but  fiigncioiio  action  on  the  honrt.  The  only  expcnmenta 
on  the  subject  boeidos  my  own  that  I  have  met  with  aro  those  of  Lango. 
When  the  drug  is  injoctM  into  tho  voina  of  anlraaU  there  is  a  momen- 
tary fall  of  tho  arterial  prcsguro,  followed  by  a  auddon,  docidod  riue, 
and  a  corresponding  incrcajto  of  tho  pulBo^rate.  These  phenomena  are 
independent  of  the  convulsions,  bocauae  In  Lange's  exporiments  tbcy 
eeevrrod  in  curarizod  animuR  According  to  Lango'e  etndice,  tho  um 
of  pressure  ia  not  duo  to  any  stimulation  of  the  vaso-motor  twntro, 
becaiuo  it  look  placo  equally  adwr  divJBion  of  the  cord, — i.e.,  after  the 
ftopAration  of  the  arteriolos  IVom  the  vaeo-motor  centro.  The  increased 
arterial  ten<«ion  which  follows  the  exhibition  of  ammonia  must  thcro 
(bre  be  due  to  an  action  either  upon  tho  heart  itself,  or  upon  thu 
peripheral  vnso-motor  nerve-flbree,  or  upon  tho  muscular  fibres  in  the 
ooata  of  the  arteries.  An  in  Lnnj;o'»  oxporimonts  tho  incrooeo  of  the 
pvlM-rate  'iid  not  accompany  the  ri^o  of  pressure  after  Aection  of  tho 
spinal  oord,  it  would  seem  to  be  caused  by  a  stimulant  action  upon 
the  accelerators  of  the  heart,  which  are  of  counc  pamlyzod  by  spinal 
«ootion.  Tho  fall  of  arterial  pressure  which  immediately  follows  tho 
injection  of  ammonia  into  tho  jugular  vein  (s  probably  duo  to  n  direct 
action  of  tho  concentmtod  poifion  on  tho  heart.  Previous  eoction  of 
the  vagi  does  not  prov-onl  it,  and  when  tho  doso  is  HttlEcicnt  it  b  re- 
placed by  permanent  diastolic  arrest  of  tho  heart's  Action.  That  it  is 
not  produccl  by  spasm  of  tlio  pulmonic  orlerioe  is  shown  by  the  fact 
that  wbun  death  occurs  the  left  heart  is  found  full  of  blood.  When 
ndministorod  in  toxic  doMi,  ammonia  probably  bae  aome  effect  upon 
the  tismic  corpuaclvs,  for  Felts  and  Itittcr  found  that  tho  blood t»f  a  dog 
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kHIed  ti^  t1i6  poiHon  not  only  did  not  coutaio  snythtng  ]iko  Uio 
amount  of  oxygen,  but  even  when  nhakon  up  with  the  ga<  refuaed  to 
nliHurb  it;  furtliur,  under  tho  uucroscupo  tliu  rud  disk^  weru  found  to 
toa\at  tho  action  of  acetic  acid  to  a  markedly  abnormal  degree. 

Motor  System. — The  convulsions  already  8pokcn  of  as  beiog  pro. 
ducud  by  ummuiiia  arc  not  cei-cbral,  siuco  Lungo  found  that  thoy  occur 
equally  after  division  of  the  cord ;  nor  aro  tb«y  peripheral,  unco  in 
Funku'a  oxporimunte  tying  of  tlio  artery  of  a  limb  fiiilcd  to  arrest 
them  in  Lbat  piirt,  while  soctiun  of  tbo  norve  was  followed  by  Imtiio. 
diato  quiet :  they  niu»t  be  epliial.  Ammonia,  in  toxic  do«QS,  acts,  tkero> 
fore,  as  a  attmulanl  to  tho  motor  fimclionof  Ibo  spinal  cord,  hoigbtcuing, 
lut  has  been  proved  oxpcrimcnt&Uy  by  Punke,  itti  reflex  aotirity. 

EUminaCioji. — Tliu  volatility  of  ammonia  and  the  extreme  fUgaoioos- 
ne»n  of  its  action  would  seeni  to  indicate  its  elimination  by  the  luDg»; 
but  Foltjs  and  Kittcr  (loc.  ctt.,  p.  323)  foiled  to  iiud  iL  in  the  breath  of 
a  pobumud  uuiinul,  und  the  reuearchea  of  H.  Bont-e  Jonoa  apparontly 
duiuonstrate  that  at  least  a  portion  of  it  in  oxidized  in  the  syBlem  ■ 
{Philamphlcal  Transactions,  Loudon,  1851).  The  lust  observer  found,  ■ 
lo  his  surprise,  that  even  large  doses,  far  from  increasing  the  alUaUnity 
of  the  urine,  soom  at  timoB  to  heighten  its  acidity.  It  occurred  to  him 
thiit  the  anuaunia  mtgUi  bo  oxidized :  aud  lie  accordingly  found  that 
tho  natumi  product  of  its  oxidation,  nitric  ncid,  appears  in  the  urine 
aflior  tho  oxhibilton  either  of  ammonia  itself  or  of  its  tartrate,  car- 
bonate, or  muriate.  It  in  probable  that  some  portion  of  tho. ammonia 
ia,  in  coijunction  with  carbonic  acid,  coaverled  into  urea.* 

Therapeutics. — Gxtomally,  ammonia  is  much  used  us  a  oonsUtuent 
of  u-ntatiiij<  liniments,  and,  on  account  of  itA  c-fllcioacy  and  cheapoesa, 
U  very  valuable.  By  invorting  a  watch-gla^s  Aill  of  tho  stronger  water 
of  ammonia  upon  the  skin,  a  blinter  may  bo  raiHod  in  a  very  few  min- 
Wx»;  but,  aa  tho  effeota  of  the  applicatian  are  apt  to  be  severe,  tho  ubo 
of  it  is  jvwtifiable  only  under  rare  cireumstancoa. 

Internally  tho  chief  indieaiion  for  the  tine  of  ammonia  i&failv.rt  of 
tAe  heart's  action,  Tho  more  sudden  and  purely  functional  thin  is,  the 
Diaro  efficacious  is  the  romody,  which  should  in  such  cases  be  Dot  only 
adm{iu«t«T«d  by  the  stomach,  but  aho  inhaled  through  tbo  ooatiila,  u 
tho  loeal  action  of  the  irritant  vapor  upon  the  inucooa  membrane  has  a 
very  arouning  influence.  When  the  fhitm-o  of  the  circulation  depeuds 
U[>oa  a  slow  and  perAiutunt  causu,  iwi  in  adynamic  /cvers,  ammonia  19 
not  generally  uHoftil,  but  may  be  employed  aa  an  adjuvant  to  alcohol 
in  the  cri.>4iH  of  the  disorder. 

In  poisoning  by  venomous  serpents,  ammonia  boa  boon  largely  used. 


*T1h  nlUin  of  kmuionla  to  Lhs  f»riD>lbn  of  dn*  li  of  tacb  pnrelj  phymloglol 
lalarMt,  ftud  Lti  iliMiiuion  miaU  T*qair«  ta  miaoh  ifaao,  thM  I  iIIbidIh  it  hUIi  tbo  follvwUic 
NbrvoOM.  wUIqI)  will  j|lt»  tbv  rwdvi  >  funioiDnl  kor  to  Uie  1it«nitu»i  Arih./.  Brptr,  paA^ 
a.  />Aiirm.,  lU  tin.,  I,  IM.slI.  TT)  XtiUrSr.  J.  Pkyrotoa.  Olm.,  ii.  2«,  Ir.  IS;  StiueJtr, /. 
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hit  eorlflinly  (r  Id  nosonso  antidotnl,  nincc,  necordin^  to  tho  oxpc>rimonU 
of  Dr.  Payror  (^Indian  AniuiU  of  Medicil  Science,  1872),  mixing  It  nitli 
Uio  poiw>n  bcfoi'O  injecting  tli«  lott«r  iDto  aa  aiticm)  doca  nul  {□  any 
way  d«lay  the  Cittal  rosult.     As  an  adjiirant  to  other  mor«  powerAi] 
stitnnlanU,  and  enparially  to  ftloobol,  ammonia  loajr  bo  nsaOil  in  ihono 
eawM.     Dr.  (i.  H.  Unlfurd,  of  Melbourne,  Australia,  has  lUMrtcd  (J/e/> 
bourne  Argut,  1812)  that  wboD  lujocted  into  tbo  voina  it«  efTecta  iu 
poisoning  i>om  snako-bita  are  very  extraordimiry,  and  sovoraJ  ca»6«  o*' 
recovery  artor  iw  uiw  in  tliij  manner  have  b««>Q  reported.     It  is  far 
fVom  certain,  bon-cvcr,  tbat  thoBO  cases  would  bave  died  bad  no  medi- 
cation bcvn  practised ;  and  Dr.  Fayrer  8tat««  that  in  an  extended  sci-ios 
of  oxporimenta  upon  animalA  ho  hiu  not  found  injection  of  ammonia  to 
be  of  any  use.     Ammonia  is  not  a  Rpccitic  in  »n:iko.poiiioning;  but,  lu 
Cbo  iajt-ction  can  do  no  hanu.  it  may  bo  pmctieud. 

In  fuilureof  tbo  heart  during  anctsthcsia,'  and  in  poisoning  otber 
V^an  (Vom  Hnnke-bit?,  hypodermic  injections  of  ammoniaf  bavo  seemed 
i  n  a  number  of  re|>ortMl  cases  to  be  of  vary  gnxU  service.  The  Kama 
vnay  1)0  »&id  of  sadden  coflapte  in  diacaoo,  ns  wmotiraes  is  soon  in  ibe 
exanthemata,  in  ckotera,  and  not  mrcly  in  pcrnimut  malarial  ftvtr.l  or 
»iftor  surgical  operathiu  or  injuries.  From  tinvvn  to  twonty-flve  minima 
<it  tbo  at^ua  uitnuoniie  fortior,  diliuod  ^viih  four  times  its  bulk  of  water, 
aibookl  be  thrown  directly  into  a  vein  of  tliu  arm,  and  repoatod  in  flAeea 
xoinutca  if  necessary. 

Professor  Stills  and  other  authoritios  claim  for  flmmoDiu  an  anlidotnl 
Influeoce  in  alcoholic  intoxication;  but  tbat  it  can  rolioro  abmtiito 
dmukcnncss  in,  I  think,  %-cry  doubtAil.  Ammonia  appears  to  have  a 
t«DdeDcy  to  act  upon  the  mucoug  membrane  of  the  lungs,  and  may  be 
Qa«d  aa  a  stimulant  expectorant  in  nciynamic  pectoral  tnDammationti,  as 
in  typhoid  pHaimonia.  As  a  stimulant  antacid,  it  ia  frequently  of  ner. 
Tic«  in  caaoe  oC  htadaehe  iVom  gastric  acidity. 

ToxtcoLOoy. — When  taken  in  largo  amoimt«,  ammonia  acta  as  a 
violent  oorrosivQ  poiuon,  producing  genuraliy  abdominal  pain,  vomiting, 
bloody  purging,  and  other  aj'niploms  of  gnstro-ent«rit{»,  with  convuU 
rionS)  oolUpse,  and  finally  doatb.  In  aomo  cases  nymptoma  of  impend* 
.  lug  ltiifo<i*tion,  romiltiog  in  death  ftvm  asphyxia,  have  occurrod,  and 
at  the  autopsy  intenso  Kidncas  and  oongestion  of  tho  bronchial  mucous 
BMinbnine  have  been  prettont,  due  no  doubt  to  tbo  irritant's  baTing 
fbond  itff  way  into  tliQ  bronchi.  Tho  intellect  may  b«  clear  to  the  very 
bomcnt  of  death,  or  stupor,  and  finally  coma,  may  bo  developed.    In 


•  FraTsaar  IUag«T  ( PraMilltaur.  xi'it.)  Iladi  tbftl  kmiroDi*  oiJil*!  ta  tbo  ttta't  li«*rt  d^ 
praMaJ  with  ekViiahria,  icdoFma,  •!«.,  kM  ft  pran4BM«d  aeaM  In  r*-4aUtMUblnK  III  %et\in. 

t  S**  I-M^  M»4.  0<»..J*n«l,  ISTl,  Mtd.  Timn  »m4  ffai.,  Xor.  ItTS,   Ciiemf^Mid. 

Jb«r>.,  IflTli  L<m.t»n  V<V.  AforW,  I.,  IST1|  L'AMtU  KU„  iox*  ^^'^  I  Arr;.'..  Kl!m. 
V«t«>etr>AKo.l4.leTt:  Jrrtirai  (7f».,  lU,  U74  ;  £«ac<l,  1ST*,  lU  ISSi  Stm  York  Uti. 
Utt..  «».  «?. 

t  8m  Dr.  ZMlnr,  fftvu  ^  TUraj*.  MU^Ckii\t  Jnlf  1>  18'S- 
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tha  rare  itistanoos  in  vrhxtih  (loath  hft«  taken  place  wllhin  fire  minutes 
from  (.lio  iiifpjalioH  of  Uie  poison,  tho  fatai  roault  has  probably  bocn 
brought  about  by  tadema  of  tho  larynx.  When  tho  Bufforor  survivos 
tho  lirtt  fow  hours,  riicovory  mny  occur ;  but  death  &ometim&3  happens 
long  aftonvfiixla  from  the  organic  losions  which  have  been  produced. 
Tho  tiTntmeDt  of  poi.'ioning  by  iimmnnia  conaista  in  ttttocutntliKaiion  aa 
■oon  an  posaiblo  by  vinegar  or  other  diluto  acid,  and  the  meeting  of 
indicutions  aa  they  ariao.  If  llio  n-tloma  of  tho  gloUia  bo  throalcuing, 
tnifhooloiny  should  «l  once  be  performed. 

AOMisisTRATios. — Thcfo  ar«  four  ofScinal  preparalions  of  uncom* 
"billed  ammonia  itwlf,— namely,  Aqua  Amuonia  Fortiob  {Sirongtr 
Water  of  Ammoniei),  sp.  gr.  0.900,  Aqca  Aumoni.*  {^Water  of  AtMiiania), 
Bp.  gr.  0.959,  Spiritu*  Ammoni*  {Spirit  of  AmmoniiT),  and  Spiritus  Am- 
uoNiJi  AiioMATicus,  or  Aromatic  Spirit  of  Hartslxorn,  as  it  ia  usoalljr 
catlud. 

To  ruduco  tho  etrongth  of  tlio  Rrst  of  thoso  prcpnmtiona  to  thai  of 
the  RQCond  reqnirM  the  addition  of  one  and  a  half  moa.turoA  of  wator. 
Tho  spirit  is  of  varying  ftlrcngth,  hui  \%  Bomewliat  wuilcer  thun  tho 
flimplu  water.  Tho  aromatic  spirit  contains  both  ammonia  and  its  car- 
bonnte.  For  hypodorniie  use  the  watera  of  ammonia  nro  to  bo  preferred. 
The  (ipiritB,  espocinlly  the  aromaiic,  arc  boat  (luitvd  for  internal  uro. 
Tho  (lose  of  tho  simple  spirit  is  iVom  twenty -fiTO  drops  to  a  tcnspoonful, 
properly  diluted, 

Tho  Carbonate  of  Ammonium.,  U.S.  (Ammonii  Ca,hboxa8,  NH^0,C0, 
^-SNH,),  ia  tho  boat  preparation  for  contiiiLou«  um  and  in  typhoid 
pneumonia.  It  occurs  in  whito.  translucent,  fibrous  massos,  which  on 
exposure  bocomo  opaque  and  cfflorcaccnt,  parting  v,-i(h  ammonia  and 
passing  from  a  aoaqui-  into  a  bicarbouato.  It  is  Bolublo  in  four  and  a 
half  times  its  weight  of  water,  nnd  may  be  given  in  solution  In  doitcs 
of  fi-um  five  lo  ten  graiaa,  ropoateJ  pro  re  nata. 

Tht>  ^'itrate  af  Ammonium.  (Aumohii  Nitras,  JfH.O.NO,— N1I,N"0,) 
is  oOitiinnl  for  tlio  prcp»ralion  of  uilroua  oxid<3 ;  Iho  S^tphate  {Xnuovu 
ScLPHAs,  NH,0,SO, — 2NIIjjS0,),  for  the  pi-epamlion  of  Ammonio-ferrie 
Alum.    The  Muriate  of  Ammonia  will  ho  considered  nndor  Expectoranu. 

AliCOHOti.    U.S. 

Abfto1at«  alcohol,  i*.e.,  alcohol  free  from  wator,  is  a  colorloM,  volatito 
liquid,  boiling  ot  172"  P.,  not  coiigoalud  by  a  cold  of  —166*  P,,  and 
having  th*  specific  grnvity  of  9.796,  It  ia  not  officinal,  and  is  never 
used  except  for  chemical  purposeB. 

The  U.8.  Pharmaco|jccia  recognizes  Alooeol,  containing  94  per 
Cent,  of  absolute  alcohol,  and  having  the  npecifto  gravity  of  0.830,  anil 
Aloobol  Dilcttm,  DilHte  Alcohol,  containing  63  per  cent,  of  alcohol, 
and  having  the  specific  gravity  of  0.928. 

Alcohol  also  exists  in  tho  offlcinni  Spiritus  Fromisti.  or  AVhiskt, 
and  SnuTCs  YiKt  tiAixiei,  or  Bea.ndy,  which  are  olitaioed  rcepeo* 
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tivoly  by  tho  distillntion  of  fsmiflnted  grain  nnd  of  loimontetl  grnpea, 
and  sbould  contain  Prom  48  to  56  per  cent,  of  nbi>oliile  nlcohol,  and  in 
Cho  officinal  Vihcx  Rcbhcm,  or  Jied  Wine,  aod  Vihuu  Albl^u,  or  White 
Wine.  For  mo'licinal  uso,  brnndy  should  bo  at  Iwiat  four  and  wluabr 
a.t  loofit  two  yeurti  old. 

Alcohol  is  formed  out  of  sugar  by  fermentation;  bnt,  n  a  d!s* 
oassioD  of  tho  natural  history'  and  rliurnistry  of  thiu  iiroccns,  to  be  of 
■^ralao,  would  o<?ciipy  much  Bpoc«,  tho  roador  is  rofon-ed  for  It  lo  works 
^MpocialJy  devoted  to  ohomislry  and  to  materia  modicn. 

PuTsioLOQiCAL  Action. — T\ie  pbc-iiomoina  induced  by  tbu  ingestion 

<if  alcohgi  are,  unfortanatcly,  no  well  known  aa  to  malto  any  deacription 

«3r  thorn  h«ro  unneoouory.     I  Itnvfi  not  mot  with  a  clo»o  cxpcrim«atal 

^tuily  of  tlio  order  la  which  the  noni'oua  contruB  are  affectod,  but  it  is 

ncaroely  donbtAil  that  nlcohol  act«  upon  them  as  does  elhor,  oxcep6 

th»t  tho  latter  BiibstAncc,  being  much  moro  volatilo  than  alcohol,  is 

<}ODScquontly  absorbed  and  eliminated  much  moro  rapidly,  ito  that  Uk 

mnfloonco  is  moro  ornncscont.     I  know  by  oxporimont  that  tho  vapor 

«if  nlcoltol  U  cnpabte  of  prodnciog  tlie  otnpor  known  as  HmeRthctiin, 

and,  f\irthtr,  llmt  this  anowtliosia  may  be  deepened  into  death,  sccompa- 

■nied  by  all  tho  phenomena  of  fatal  other-narcosis.    Tho  experiments  of 

3(omniaen  (XrcA.  /.  Patkolog.  Anal.,  Ixrxiii.  243)  would  fieom  to  show 

that  alcohol  acts  slightly  upon  tho  pcnphcml  motor  iion'cs,  au  be  found 

that  when  brought  into  contact  with  them  it  augmented  thojr  cxcita- 

WKty. 

(yrruhttion. — When  aleohol  its  given  to  healihy  men,  it  incrcesen  ibe 
ftequenvy,  and  I  liolicve  alw  the  forro,  of  the  pulse;  although  the 
sphygmogmphic  tracings  of  Parkvs  and  "Woilowicj^  whilst  indicating 
an  increased  rapidity  of  the  \-eniricular  contractions,  with  shortening 
of  tbo  dineiole,  do  not  giro  dixtinct  irtdioations  of  incroascd  arterial 
pmsoro.  The  experiments  mode  upon  tho  lower  animals  have  yielded. 
PMulta  which  at  first  eight  appear  somewhat  contradictory.  WhoDt 
howcTcr.  tho  different  efTocts  of  dilforcnt  doMs  of  alcohol  are  clearly 
distingaishod,  most  nf  the  apparent  ooolradiciions  disappear.  Thus  tho 
raanlts  obtained  by  Dr.  H.  Zlmmorberg,  who  found  that  nlcohol  reduces 
both  tho  rate  and  force  of  tho  puliH>,  evidently  dopondod  upon  hta 
employing  toxic  doM>sof  alcohol.  In  the  oxporiments  of  J.  Dogiol,  and 
ftimibrly  in  those  of  Br.  J.  D.  Castillo (P/iiVd.  3ffd.  Tima,  xL  45),  small 
doses  of  alcohol  produced  marked  incrcaiMt  of  the  arterial  prcmmre.  an 
fDOrcAM  wbtob  was  followed,  wbcu  Iho  dotw  was  largo  enough,  by  a  fall  of 
the  arterial  pressure.  This  result  Is  in  general  accord  with  that  obtained 
by  Dr.  S.  Potia  Kngleton*  (Univ.  Med.  Mag.,  Sept  1890).  and  I  think 
nuBb  b«  eon^dored  aa  reprcttenting  the  ordinary  aclioo  of  the  drag. 

*  BtflclaB'i  aipariDBBii  wer«  b«4«  wtik  ■  (aniliiMtiii  injMii«ii  ot  alMhcJ,  aad  to  two 
•f  (li«ni  U>«  r«ralU  imr«  mnirKbiit  (tlflWanl  rroai  tboM  ardinsrllji  <>M*.ltiail.  T&*  namb  tt 
llit*b  BM  oIit!<hi«,  Nooavt  li!»  lac*  •[>p«arto  ti»T«  Wf«i  cwrarlixd,  uirl  Ih*  |)«iuli»m«tfc«4 
«f  «x|i«riaiDaWlM)  n^ulr«  th«  rwaiu  to  b«  lalerpnUd  iriib  frwi  a*r«. 
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In  the  oxpcriments  of  Castillo,  aod  aino  or  those  of  CAgleton,  Iha 
riso  of  prossuro  occurrixl  aDvi'  i)rcviou8  divieion  of  the  pnoumogsfttrJc, 
accelerators,  and  Bpinnl  cord,  and  would,  therefore,  seera  to  be  dae  txi  a 
direct  action  upon  tho  lieart  il»^}lf,  a  conclusion  corroborai l^(l  by  the 
effocta  of  alcohol  upon  thu  iHohitcd  heart  «f  tlit-  frog,  as  doterminad  by 
Castillo,  It  would  sctiiii,  thorufore,  that  alcohol  must  be  considered  to 
bo  a  iirM  stimulant  to  the  heart*  The  fall  of  iho  arterial  proMuro  occuph 
nfter«t!Ction  of  the  cord,  and  must,  therufure,  at  Iva^t  in  [mrt,  be  duu  to 
direct  action  upon  the  fauttrt  itself  or  inuivcle  tlbnea  in  ttio  vcsttel  walls,  ft 
confilufiion  which  la  in  conformity  with  tho  oxporitncnttt  of  Castillo,  ia 
vhich  BCimiilation  of  a  senMilive  norvt;  caused  riae  of  pressure,  proving 
tbut  th»  vuKu- motor  system  watt  8till  capable  of  responding'  to  stimuli. 
Certainly  tho  known  notion  of  alcnhol  upon  tho  oxcincd  frog's  boart, 
•tid  tlio  dioatolic  arrcat  produced  by  it  in  tho  inammnl,  prove  tbat  in 
overdose  alfohol  is  a  direct  depressant  to  the  heart ;  nvvcnlu-^iim,  iliore 
can  be  litlli^  donbt  but  tliat  it  nxcrta  a  simiUr  deproiing  influence  mj 
the  musclcfibres  m  (Ac  walU  of  tite  va&els. 

Bogicl,  in  bis  oxpcrimcnte,  found  that  Iho  puhc-rate  is  first  locrei 
and  then  diminiRhcd  and  thi^n  increased,  under  tho  action  of  alcohol. 
Both  Castillo  and  EagWluii  hiivc  noticed  al^o  primary-  increase  in  the 
luto  of  Iho  cardiac  pulsations,  an  inci'enflo  which  Uoi^icl  attributes  to 
•timiilfttiort  of  the  accclorntor  nerve,  but  vhich  Castillo  has  found  occars 
ID  the  mammal  when  ihe  heart  Iuih  hv*ii\  iMolatod  aflcr  seclion  of  the 
cord,  and  which  Kagleton  has  noted  in  the  excised  ft'ng's  heart-  Alcohol 
in  modcmto  do»c,  therefore,  acts  us  a  direct  stimulant  to  (Ac  rate  as  well 
fie  to  tho  force  of  the  heart's  beat.  Large  doeos  have  bo«n  noted  by 
various  obscrrors  to  losnen  pulse-rate  in  the  animal,  but  certainly  in  the 
human  systom,  slowing  of  the  pulsu  Is  not  a  distiact  phenomena  of 
nlcnhol  -poisoi  i  i  n  g. 

Thcro  «ecnk4  to  bo  little  reason  for  supposinj;  that  alcohol  in  thora- 
peutio  doKo  has  an  appi'ooiablu  effect  u^un  thu  blood,  but  as  l^ong  ago  as 
1841.  C.  It.  Schiilz  (Ilu/efand's  Journ.,  April,  1&41)  observed  that  mixed 
vfilh  tho  blood  outside  of  the  body  it  not  only  c:iusod  coagulation,  but 
aUo  so|ianition  of  the  hiemoglobin  from  tho  corpusclos.  It  \s  probable 
tbat  to  tho  action  of  tho  alcohol  upon  tho  htonioglobin  ia  duo  the  fact 
noted  by  Schmieduhorg  (Virchaw's  Archtv,  vol.  li,  p.  171)  that  alcohol 
mixed  with  blood  lessens  its  ability  to  yield  oxygen  in  the  prcseuco  of 
a  redueina;  agent,  Jnillet  and  Hayoin  (Virchow  and  Hitveb,  Jahr- 
burher,  1834)  state  tbat  in  rapid  alcoholic  poisoning  in  animals,  oxlen* 
eiv8  altoralion  in  tho  blood  corpiificlcs  can  be  discovired,  many  of  tliesa 
bodies  being  shrivtlled  and  altorod  in  form,  with  yellow  precipitates  of 
lucmui'iobiQ  ia  their  interior. 


*  In  nff  nltlon  lo  iht  (vntral  oKpociiU'anlKl  mad  elialcot  cvlilvnoo  ue  ibu  rontu  obtain*! 
bf  Prornuor  Marliu  (tfurj^l'ioii  Mnl.  J»ii*n.,  i.  291)  ia  eiperlirvnU  DUiJa  ujwb  Iha  dof^ 
bwiti  Inlstod  t>j  »  luiic  nnd  cmiiiill-Dnloil  ]irtiooiIiir«  iutauiiMl  b;  bintalf, — >tp»rta>cQ|i  «h)eh 
br*  bMn  rrpMltd  nilli  iliullar  rMuJUlij  J.C.  llainiuvtBr  (Johnt  Htfikim  t^nU.Sitd.  fit'ofvf. 
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Ihnperatvre. — Owing  no  doubt  to  tbe  oeiiiiationfl  of  wanntli  iit<luc«d 
by  it«  local  uction  on  the  sioihacIi  and  by  tbu  increased  iiciivUy  uf  tbe 
Circulation  in  thooxtromitios,  alcohol  ba»  be«n  lookod  upon  aaa  promoter 
of  animnl  hont.  Anlongn^nim  1848, however,  Durtiitril  and  Damiirquay 
Juaurteil  that  aflor  iL«  ftdmiaistratiuD  of  lurg«  Uo»oa  there  in  a  fkU  of 
temperatore.  Of  late  years  much  attention  bns  been  ^ven  totlie  bu1>> 
j«ct,  and  po«itiv«  rvsultri  bavo  boon  n-oclicd.  As  almost  all  cx|>crt- 
raeniera  aw  in  accord,  It  dooa  not  »«eni  worth  while  to  (wwiipy  dpai'S 
'With  a  diacussion  of  the  history  of  the  aiihject.  Keferonces  atx)  giveo 
to  tbe  principal  orici'^Bl  memoirs.* 

It  is  c«rlaii)ly  dentonatrated  that  l«thal  dot^&D  of  alcoliol  producv  in 
animals  a  fall  of  tomporaltiro  which  oAoii  amounts  to  fi°  C,  and  ibnl 
ereo  when  ititoxicatioQ  or  alcoholic  nnrcotiiii  io  alone  induced  the  de- 
pression of  tcmperaluni  may  amount  to  3"  C.  The  proportionate  doso 
neoeaeory  to  pro<luce  distinct  D&rvouH  symptoms  ie  enormous  in  tbe 

Lahor^  li.).  PrDfauor  Uanlti  (aaoA  tbfti  bJood  contJiinlDC  (lon-slflitb  iiirnuil.  bj Toluma 
of  >b>ulult  kloohol  hM  DO  iuimnJiat«  BoUifii  upun  Ilia  iculntcil  beuM :  Ibal  blond  eunljiuilny 
••••fviirlh  ^r  mdL  dininikhM  ■llhio  »  mieul*  lb«  work  <Iiid*  i>j  tlio  bwtrl  j  aoA  that  hXiniA 
etotalninc  «n«-b»lf  p«t  mdU  bIw*;!  diaia<*li«f  rvmukabt/  tbt  bwrUwoDk,  k»i|  wtuelliuM 
BMilj  dMtraji  111  M  that  not  amiB^  btood  it  piimp«d  oat  of  <b«  left  Tmtdola  t»  mpplj  tb» 
WfMiT  Mtwy.  Th«iiiir)oBiobMrT«lJ<iiinaauBit«  thitvulliuKawnjtb*  parioanJiuin  (topped 
tba»aUo«  ar  nta  anahkir  par  MOl.  uf  bIouIioI.  Th«  tijilBnaiion  a(  iliti,  oir«r(nl  hf  fnCcMor 
Ifwtia,  li  (bat  th«  aisah4l  m  nUxm  Iba  oardliic  muiob  Ibat  ihere  it  noi  room  to  tba  fat\t»t- 
Hub  f«(  a  full  Jliut(4«,  ibo  r«Ut*J  bf«rt  l)»)ns.  b^co  in  ICa  tj-*tqt«,  ab^Dl  luHiplmtlj  Urxe  to 
HI  ih*  pBrkBrdluni.  Tbli  ext'liaalian  U  hafdtj  •atlrfaeiorr-  Can  tbar*  ba  b  IoobI  inhibiturr 
cardiBC  aiipBralo).  m{l\i  par1|ibvn1  aiBiii«ol*  InthapBrioanlluni  Bfaloh  Bra  IrrltaUd  bj  aleabol, 
Md  MboM  rtooral  pNTanu  lb«  a«tlDB  at  th«  Bloobol  1 

ll  taaiiii  (o  taa  at  pnBHil  Oat  pouibi*  to  Katiafaotoril;  axunin*  lh«  mralti  obtained  b/ 
Pr«fMxw  UarllB.  Mr.  tlominv'or  tngigcala  thai  tb«j  inaj  bv  dua  In  aUarBtiiiQ  ptvJucail  by 
ibB  Btoobat  in  Lb*  daabrinslfd  bloud,  but  t«  Bijr  tnlod  Ibti  banllj  »uBc«b.  drulalj  tb« 
tyBTBli**  proMdatB*  Bta  Bll«nJ*<l  b;  lo  niuob  thnck  aj  In  Hirloailj  aAocl,  aad  prohablf  pBTB* 
tfHk  tbBMdllM  BarVB-omirw.  WbUv<r«r  ihacipUnaliun  maybe,  UiievidcDl  thai  Ibo  bcIUo 
•f  tbaBlMkol  tipoatbc  iaalntad  heart  i*  *erj  difttrrnl  from  ohiti  it  [f  in  th«Di>ni]al  dog  or  nan, 
rise*  II<Miin«<«r  ba<  tboHO  thM,  daring  (bna  eipnrlisoaU,  UDdsr  iba  lii<la«i)i<:«  of  tbv  al«ubol 
htfMW4iM  rBf«rfllBOl«ur«iar«Br*il*roliipad  wvl  bamurrbaKaa Mcur  liit«  IbcaBmUaa  Ibis*. 

•  Far  iboBB dMirau  of  looking  up  tbo  lllttratufu  uf  tbu  tubjee^  tttatUlawtBg  r«lkt<aeM 
w*  fives : 

K.  S.  D«»ii,  Trant.  Amier,  Htd.  A*rM.,  ISM,  p.  STT.  C,  Bou*t*r,  Pjlllj^r't  AnAir,  p. 
STO.  ISMj  Obwnlfr,  /tfd.,  p.  «M,  IflSt.  A.OnirHa,  ft*  rAteBol,  »•  4eh«  /ttjw'o^'Vi*, 
•*•  J^foslfow  tUraptmh'jwn,  Part*,  ISSV,  C.  Bourlar,  WhittngJtr  Attaint  tr»/ dU  KSr. 
ftrtt»pmur,  BoBB,  \M9.  ManaadB,  Cmmlblatt /Ur  Ji»  Mad,  (!'»«»•.,  \Hi.  P.  RufB, 
I'irrA'iw't  AfflUt,  Bd.  «1U.  p.  ;ti.  C.  Bin,  rtr<*<i«'i  Arrkiw,  IM.  IL  p.  IM;  frdtriiiDiin-, 
Vol.  111.,  IB4f,  toLv,  MTOi  Jvun.  .iMr.  oai  Pltfi*l.,ral.r\U..  1*74,  f. 233;  SilttagtbfrieUt 
*v  •./«<lmA»'->Wln  OmtUeiir/l  fVf  Kuhtr-  u»W  Htinmn-U,  XtJit.  Stttir.*,  Joly  91, 1»TS. 
Br«n.£«qBNr4,  J*wr*.  </•  />  /«y.V<rfaff^  1«M,  p.  4flT.  Jta>H,  J>mta*JU  AT/.-aU,  1S». 
TMlmehkiilB,je(<eJb«r('*Jraf»,16dB.  Bli«BrBtt<t  RIokBrd^  £«>ic«t,  ItU^  p.3W.  EUfcarl- 
•H.  J(W.  r>*M  unJ  Om.  to).  II.  p.  jot.  IMtl.  I-arkaa  and  Volloirlet,  }Va-*.  JToyiif  .W., 
ItTO.  Anillt,  AViBBiaala  awl  Karr^icM,  LandoB.  Maimer,  Inau^ral  DiiaerlalioD,  Vir* 
dUtr'*  JkLV,  S«pl.  I8T1.  C.  BoUTter,  AH'T-'fU./.  ««./.  tr.'HM..  Dr<.  I9T1.  I.8.Lo«batd, 
Ww  r*r&  Vnf.  ■'«»..  Jon*.  IMA-  Solijn-hl,  Iiiaa|t>r>.l  UtawrUlioa,  Dorpal,  IS«t.  SL 
RalMa.  £<rtM.  JTIib.  H'i>r4»*r*r,  ISII.  BaiUltJawikl,  AwrafM.  /.  JTmI.  tTiMMM,  Wt. 
GoaU*  SUaiabait  (om  In  f«T<r],  rirtiov'*  drUir,  Bd.  U.  p.  4T1.  li,lmiJ»,Omttmai./, 
Mtd.  Wt-wtaj^  Ho.  U,  IBM. 
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luwcr  animnla  aa  coinparec]  ydVa  mani  yot,  a(t«r  the  Inf^tlon  o 
amounts  of  alcobol  which  ai-e  not  «nougb  to  causo  intoxitatioa  in  tho 
DDininl,  the  fall  of  tomperature  is  slight, — i-uroly  mora  than  L<*  C.,  and 
according  to  ilug«  Qoc.  cit.,  p.  265)  usually  from  J*  to  f "  C. 

The  experLmentfi  of  Eicbardson  show  that  in  some  oaaee  very  minute 
(1os«s  of  aUxihot  inore^a^a  alightly  the  Leaipoi-atur«  (^"  K.  in  mammal*, 
1°  F.  in  birdu).  As  rei^rdK  aiiimal  boai,  ak-oliol  acta  upou  mun  aa  upon 
the  lower  animaU.  After  dones  only  sufficient  to  increase  Uio  activity 
of  tbu  circulation,  probably  an  u  result  uf  this  iucrciuv,  thoro  i*  ttomo- 
tiinos  a  very  trifling  exultation  of  temperaturo  (Parkea  and  WoUowica). 
Aflor  larger  doses  Uicre  is  a  slight  fall  of  temperature,  and  when  Aili 
uitoxicatlon  ia  induced  tbie  fall  may  amount  to  3°  F.  (Ringor  and 
UickardN) 

Upon  animals  Buffering  from  pyrcmic  fovor  Bouvtor  and  aubeequoot 
obsorrera  Ituvc  found  that  slt-uhol  oxurt»  a  decided  anlipyrotio  action, 
wry  lurge  dosea  of  it  lowering  ibe  temperature  aa  much  as  8}"  C,  and 
nitogothcr  preventing  the  occurrouco  of  fovor  if  narcosis  bo  produced 
before  the  development  of  the  latter.  In  fever  in  man  alcohol  exerta 
a  similar  iulluonco,  but  in  order  to  make  its  antipyretic  actioo  decidedly 
manifbst,  dosca  so  largo  aa  to  bo  toxio  must  ho  given  (Ringor  and 
BioUards).  It  has  been  noted  both  in  man  and  io  the  lower  animala 
{Bouvier)  that  when  tbo  iufJividual  l»  accustomed  to  tbo  fVoa  habitual 
use  of  nlfohol  the  temperature  is  srarcely  affected  even  by  lai;go  doses. 

Dr.  Frans  Riegelf  of  Germany  (^Deuteches  Archiof.  Kiin.  Mai.,  1873), 
luado  a  very  elaborate  investigation  upon  the  action  of  alcohol  upon 
the  tompurature  in  man,  ]H»rforming  as  many  a«  eighty -six  experiments. 
Tho  CODclu)iiou»  which  he  Arrived  at  are  Iti  exact  accord  with  those 
Tcacbod  by  moBt  etudviit«  of  human  pliysiulogy  aa  well  as  by  most  ex< 
pcrimentcra  npon  tho  lower  animals.  As  bis  concluAiona  embody  tbo 
whole  subject  in  n  Hinglc  paragmjih,  nnd  may  be  received  a&  ahtiolutely 
demouetratlvo,  I  give  them  in  cxUnso. 

"  1.  AJcobol,  oven  in  moderata  dosea,  in  many  cases  cauaoe  a  lowering 
of  tho  Itfmperature  of  iho  body.  The  amount  of  this  diminution  aver 
ages,  08  a  rulu,  only  aoiuu  tenths  of  ono  degrco.  2.  Only  exceptionally 
is  tbcro  noticed  an  elevation  of  the  tcmperaturo  consuq^ucut  upon  the  _ 
adminiatratioQ  of  alcohol ;  not  uniruquoatly,  at  least  after  minute  dooea,  I 
there  is  nu  noticeable  change.  3.  The  diminution  of  tompcmture  in 
convalesceiita  is,  aa  a  rule,  leas  than  in  huiihhy  auhjocla,  or  It  may  ho 
nltogotbur  wanting.  4.  In  thow  who  babitimlly  drink  alcoholio  slimu- 
litnta,  the  depreeaing  influence  of  aleohul  upon  ilio  tcmpiiruluru  is  aliuoab 
always  wanting.  S.  The  IVoquoiit  repetition  of  tho  doses  of  aloohol 
dinituisbeti  their  loweiing  effect  upon  the  temperature.  6.  Tbo  amount 
of  dimbution  of  temperature  ia  directly  proporlional  to  tho  doso  of 
alcohol  given.  7.  The  doprouion  of  temperature  caused  by  alcohol  ia 
for  the  most  part  of  but  short  duration,  and  tho  temperature  soon  ro< 
turns  to  its  provioua  grade." 
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Tbe  6rBt  cAlorimetrical  etadies  upon  alcohol  wore  Iboeo  bj  Dr.  Bovaa 

XowiH  (t/mtnt-  Ment.Sei.,  vol.  xxvi.).     Ho  found  tliatin  tlio rabbit  aloohoL 

■ometimos  produces  a  priranr^'leKScnitig  of  Iicat-jtroduction,  mont  marked 

and  prunouDood  anvr  small  doses,  followed  by  a  marked  incruaso  iu  hcat- 

^irodiiction,  most  proQOuacod  aflor  largd  dosot)  of  al<:obol.     Iu  fivu  obaor^ 

Talioos  by  Profutisor  Hoicbort  and  myself  u]ion  doga,  the  aveiiigo  roHults 

-were  in  accord  wltb  thoMi  by  Dr.  Bevan  Luwi«,  altJiuugh  our  Individual 

ex]>«riinentB  yielded  aomowhat  varying  rc«ulta.     In  some  of  those  ex- 

iwrimentfl  h«atdtMipation  more  than  k<pt  pac«  with  tbe  incr«a««  of 

beat>pruduutii>E],  and  ibo  bodily  tcittpuruiuro  lull.     In  otber  JnatuncM 

ti)«  bodily  toraperature  row,  shoning  that  heat^prodiiclion  vasittcrcniied 

more  than  huat-dii<ai]M>tiou,    Wht-n  the  wveotb  odition  of  Ihia  booU  wm 

pubUdbed,  there  seemed  to  be  some  evidence  for  the  theory  that  alcohol 

lacreaiM  heat-prnttuction.  but  the  oonclimion  I  i-eai-beil  wait,  "before  it 

can  be  shown  cxautly  liuw  alcohol  affucts  thcrmo^Lceuoaiii,  further  oxperi- 

laenta  are  needed."     Further  oxperiraeiitation  butt   been  provided  by 

Professor  K,  T.  Itoiebort  (  Therap.  Ga:.,  1890),    In  cit;hi.een  cxpcrimcnle, 

he  obtained  iDcreadcd  bval -prodmttioD  in  five  and  decroaMtd  heat-pro< 

duction  in  ibirteuit;  the  diAVrenoc  not  depending  upon  do»c,  and  the 

tango  of  Tariution  of  result  buing  a»  much  a«  sixty-fivu  por  ooitU     For  a 

complete  dtacuaaion  of  the  matter,  the  reader  is  referred  to  the  paper 

of  Professor  Beicbert ;  but  c«rt8i[;ly  tho  dittcordant  resulta  obtaiood 

appear  to  prove  that  the  action  of  alcohol  upon  Ihermogcneais  is  oom> 

plos  and  varying,  and  that,  thurufuro,  it  is  probably  in  i;i-uat  part  an 

indirect  one.    The  altoraUoim  of  beiil-pruduction  are  probably  in  largo 

part  M«ondary  upon  diHturbanees  of  heat^iflsipation,  tbe  more  recent 

researthus  conKrniing  iho  conclusion  which  I  hnd  previously  rcachwd,— 

'*  that  the  groat  fall  of  bodily  temperature  w  hieh  occurs  allur  toxic  doeofl 

of  the  drug  1^  due  to  exctxt»ive  bcnt-diasipalion,  which  in  turn  b  the 

nwult  of  viuw-motor  panilysia."  • 

The  oSbct  of  alcohol  upon  the  oliminaUon  of  carbonic  acid  by  tbe 
longa  ha9  boon  ioveetigated  by  aeveral  ob^rrera,  with  difTercnt  resulta. 
Accordiiig  to  the  reaearchos  of  Bdckor  (^Beitrd'je  sur  Heilkun'te  iitsbeson- 
4gre  zur  KroKkkeits^nuaaiiiUl  und  Arzneiwirhtngs  Ijthrt,  abstracted  by 
Claude  Bernard  in  Journal  de  Phitmacu,  torn,  xv^  3d  aoriea,  1819),  of 
N.  S.  Davis  ( TVrtWrtrftoM  of  tka  AtiuriMn  Medical  Associaticn,  185J), 
of  Hammond  (PAytiological  ^femoi^s,  Philadelphia,  1863),  of  U.  Porrin 
(ArcMocs  Ointralei,  6th  aeries,  tomo  ir.),  of  Uoock  and  Bauer  {ZeUschr. 
f.  Biotoffie,  1874,  x.),  and  of  Rompf  (i)f»jer«  Archiv,  1884,  xxxiii.), 
there  is  a  leaaening  in  the  amount  of  carbonio  a<ud  gas  exhaled ;  on 
tho  other  hand.  Dr.  K  Smith  (Brit.  Med.  Jimm.,  16^9)  found  tbut 
»Dull  doeea  of  alcohol  incrca^d  tlie  elimination  of  tho  gaa,  althongh 
brandy,  whisky,  and  gin  always  leescned  the  production,  llonriquu 
{Bull.  Aead.  Roy.  de  Bdge,  v.  1SS3)  fwiod  in  himself  that  the  coi(8umi>- 

•  rtutamar  Hint**  MpwintMiU  aad  iatmtnam  Mpea  Ibl*  (kliJaM,  ta  th*  IlfU  of  raoMt 


» 


liftii  of  oxygon  was  increaseJ  by  alcohol  Wolfcre  {P/ia^er^e  AreMt, 
18S3,  xxxii.)  notoil  in  the  nibbit  an  iiicraasd  both  of  the  oxygon  ingw 
tion  and  uf  the  ciLrbnnic  acid  oliminatioa.  Tbo  mont  recent  and  appAr 
ently  most  careful  and  rolmblo  of  these  roecarohos  upon  tho  efTvtt  tt 
nicohol  upon  tho  c-ooHumptiou  of  oxygon  in  Llie  ^y8t«m  nro  thoM  of 
fiodliindor  (Zeitxchri/t  f.  Klin.  Jifcd.,  t&86.  xi.)  upon  rabbits  and  dogi, 
niid  of  ZiintK  (^Forttdtritte  iffr  Med.,  1887,  i.)  and  Goppert  (^ArcJfv  /• 
Expfr.  Path,  und  Pharm.,  xsfi.)  upon  man.  BodUnder  notod  redoctioB 
of  tho  oxygon  consumptjon,  Zunt«  increase,  and  Gepport  "  no  important 
cffoct."* 

One  of  the  most  important  facts  to  be  detorminod  about  alcohol  is 
it«  influoftco  upon  thfl  excretion  of  nitrogonoiia  material.  B^ic«r  ■ 
oommonly  believed  to  hare  cxperimentnlly  dutonnined  that  it  tcoMOi 
tho  exci'ution  of  ureA.  I  hnvo  aecii  only  an  abstract  of  the  originl 
paper.  In  it  thin  ia  not  positively  aflsoi-Lod,  but  socms  to  bo  iafci^^^H 
Dr.  Hammond  hnn  pcrfoTincd  a  very  elnbonLto  iiorios  of  cxporinUllV 
upon  himsflf:  first,  whon  jukI  mitficicnt  food  was  taken  to  maintain  tbi 
weight  of  llio  body;  itccondly,  when  more  ihan  enough  for  that  purpose 
wna  infjosl-cd;  thirdly,  when  not  enough  was  tuUvu.  Under  nil  thgM 
<'ircumHtniie«(t,  ur«a,  <;hlorine,  and  phoaphorio  acid  wore  lessened  in 
nmount  by  iho  ingestion  of  ftl(Xjhol.  Pftrkes  and  Wollowita  {U>c.  cit.) 
atHrm  that  thoir  cxperimontn  gavo  a  contraiy  ronult.  In  axamtning 
thfl  reports  of  Ihitir  experiments  I  find,  however,  that  on  ODo  of  Ibe 
days  tlio  man  inking  the  nlc^ohnl  liad  a  chill  followed  by  fovor.  If  this 
day  be  omitted,  the  avomgu  diiily  excretion  of  urea  during  the  aleo- 
holic  period  was  34.35  grammes;  during  the  time  when  hmndy  was 
taken,  34.8  gnnnmeH;  and  during  tbc  water  period,  35.02  gininmce. 
The  ingeation  of  alcohol  Bceme,  therefore,  to  have  roducod  tho  climlaa- 
tion  of  uroa  by  xbuul  tun  gniinn  a  day.  Roeently  very  careful  expvri- 
iiiuiUM  linvo  buoB  made  by  L.  L.  Jiiueo  i^JiiJj'mann  and  SchwatOe'e  Jtxhretk^ 
■  1881,  357)  upon  two  poreona  under  rigid  conditions.  The  oxhibition  of 
alcohol  w:iK  folloived  by  great  lossoning  of  the  excretion  of  ur«a,  and, 
to  a  less  pmnounrod  degree,  of  urir  nt^id,  chtoridctt.  pboriphatcM,  aitd 
siilpbatctD,  and  at  the  same  time  an  iacreaso  of  tbo  bodily  weight. 
'J'hcsu  rcsuhs  am  iu  strict  accord  witb  those  of  Hammond,  and  it  mtul 
bo  conBidorod  fairly  proved  that  alcohol  cuu»oa  a  j/reat  lessening  in  lAe 
excreiion  of  the  predacti  of  tiaeue-woite. 


*  For  *  more  <l<]t»ltvJ  dliauMtos  of  iLc  uiKtUr  tlinu  it  cumpulibU  willi  tb«  unoBitt  of  apM* 
•valilnblt  In  ttiii  bguk,  tbc  icailcr  It  ntvrtvi  M  tho  piijior  at  Dr.  J,  V,  W«rrMi  <  OimIok  tftd. 
and  Surg.  Joaru.,  Jul;..  IBS').  The  cDnlradictory  nnlurv  of  lbs  ovidcnea,  ig  mj  ntnd.  ii  jiniU- 
■blj  in  pari  due  Id  th«  tx|>«rliuanial  illlTioultlM  of  tli«  >u1)Jm1.  but  nt  lhem»«  Ums  tuim^ 
iDdi^aCM  tbit  luodemta  doMi  of  KloaliOitU  uplrlU  hBT«  naointlADt  ttrj  ila^4l  kdiiM  mm* 
tb«  foriuktlna  Hid  vUmlnktlon  «f  curbanio  totJ.  tt  i*  r«ailily  caDeoIvabIa  tlial  lijr  «b«gklaf  m 
al'tlng  dlKHtion,  b;  in  11  usee  in  g  cirauUliaB,  <ir  la  aomo  atb«r  »o>7,  ibvy  ta,%j  ex«rt  k  Tu;ia| 
iodirect  natKiti.  nliioli  I*  iitpitlur  to  tbi  diclit  Jinn^l  iaQuBiKia  in  ItBimlDS  (mrtnale  leld  |in» 
dc<ii<i>n,  iihlab  (bo  ral^bt  at  oTldsiic*  Inillonlci  lli>t  Ui*j  poncu. 
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From  ttift  lime  of  I.itibig's  cotebmtwl  olasslflcntlon  of  food  unill  tbo 

Rppeamuoe  of  the  memoir  of  UU.  Lallomand,  Duroy,  and  Pcrrin,  in. 

i^tod  alcobol  was  almost  univon»ally  bi'^liovcd  to  bo  burnt  ii|>  io  tbo 

body.     Tbooe  latter  obscrvors  au^rtud,  hovrcvor,  that  alcoliol  g»capca 

uncliangcd  from  tho  body,  not  only  because  titcy  were  ni.ablo  to  detect 

{ n  Cho  bluoU  or  tiuuca  any  of  the  nMuliM  of  ix*  oxidation,  euc-li  as  aldi>> 

tyd«  or  acetic  acid,  but  aJuo  because  tbcy  found  it  uiicliaiigcd  in  1.ho 

oxpirod  air,  iho  ewcat,  and  uspcciuUy  in  tbo  ui'ino.     TUu  riMutta  ob- 

taiDod  by  the  Frenoh  invesci^atora  were,  bowovcr,  eorioualy  qmwtionod 

1)/  E.  Baudot  QL' Union  Medicate,  1863),  who  deiuonstrntcJ  that  llie 

chromic  acid  test  wbtch  Duroy  and  i'cmn  liad  rolivd  on  tur  d(?tocting 

alcobol  in  tlio  excretions  is  00  delicate  aa  Ui  reveal  .165  grain  of  ak-ohol 

io  a  quart  of  wator;  and  Baudot  f\irthor  affirmed  an  tho  rosult  of 

"twenty  oxperimentx  that,  except  afler  immonno  doaes,  the  amount  of 

•Jcohol  uliminuicd  by  ihu  kidnuya  U  ao  amutl  as  prnctiually  to  aiuouut 

to  nothing.     In  18G6  Dr.  Schuliuus  (ArcMv  dcr  Jleitkande,  18G(i),  by  a 

Teiy  elaborate  and  iaborioiu  i nvoatigation,  coiifirmod  the  roKults  of 

Baudot,  showing  that  akohwl  lakon  into  tho  blood  finds  its  way  by 

exoamose  into  all  organs  in  siniilnr  proportion,  and  does  not  escape 

through  tho  kidneys  unless  in  very  trifling'  umounta.    In  soveml  cx- 

periinonla  ho  found  that  one-fourth  of  tho  ingoetod  aloohol  bad  dtsap' 

puaied  from  the  bo^ly  after  from  two  to  t{ii-c»  and  ono-fourtb  boure, 

and,  a«  but  a  (hictional  portion  of  the  lost  amount  was  olimiruitcd, 

lie  (Oncludod  thut  it  muet  hare  been  burnt  U]>.     AdolpU  Liebvu  (An- 

nflUit  dcr  Chimic  vnd  Pharmacie,  3870,  vii.,  Sujiplcmont.  Bd.  p,  23(i) 

haa  In  a  number  of  experiments  arrived  at  rosulta  similar  to  those  of 

SclialinuH. 

It)   ISC!)  a  number  of  oxperimoiitfl  yielded  to  Anatie,  of  Londoii 

(£lfi>RM/iinf«  and   N^rcafia.  (ix:print)  Philadelphia,    1&68),  similar  ro> 

ftiilta,  and  also  demonstrated  that  tho  elimination  fVom  tho  Uinf^  is 

«xc«od{nf*ly  trifling.    Thudichiiin  invostii^atod  the  matter  on  a  lari^ 

Scale  io  18$1,  and  a;^.iin  with  tho  oesintanco  of  Dupr^  in   1806  (Tenth 

Sfport  of  the  Medical  Ogicer  of  the  J^rivjf  Couneil,  London,  18ti8).     In 

«»dor  to  avoid  tho  nilhcius  of  tho  chromic  acid  tost,  tho  alcohol  was 

obtained  from  the  urine  by  n^peatH  dititillntionA.     In  the  tint  instanco 

"tbrty-four  bottler  of  wine,  conlaitiini;  four  thousand  grammes  of  alco- 

Itol,  woro  drunk  by  thirty-thrx.>o   men,  out  of  whoso  urine,  colloclvd 

during  tho  next  six  hours,  t«n  grammes,  or  only  0.23  |wr  coot.,  of 

%be  ingcstod  alcobol  wore  rocovcnid.     In  the  cxperimenta  of  l@6ti  the 

^pioiMM  was  Bubstantialiy  the  same,  bat,  greal4.-r  care  being  taicon  to  got 

absotolo  accuracy  and  to  avoid  lorn  during  distillation,  it.S'Z  per  cent, 

of  the  amount  administered  was  found  in  the  urino.     Profcstfor  Sub> 

l>otiB  (SkHi<hnft  fiir  Biol,  vii.,  1871 ;  Schmidts  Jahrb.,  18T2,  JJd.  cUv.  p. 

S61)  has  made  an  apparently  close  exporimoutnl  study  of  the  subject 

ujxm  Bix  rabbits,  and  has  shown  that  elimination  oontiuuea  for  a  longer 

tims  than  had  beoo  generally  bolievod,  attd  that  twice  as  muuh  of  tbe 
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tLlcobol  eftcapea  by  ttie  Bkin  and  lungs  lu  bv  tbe  kltlneyti,  Id  one  ox* 
puriinont  be  ibund  that  sixteen  i)cr  cent,  ol*  the  alcobol  fiBcaped  un- 
cbangod  in  tlio  first  twooly-four  boui-a;  eliniioatioa  ftftor  this  time, 
altbou^h  perceptible,  amouiitcd  to  voy  little.  As  be,  like  Lallemand 
aud  bis  cuUoaguoa,  vjc]]i*riiiiuai.od  with  poisonous  doses,  hie  rctiuita  coo- 
firra  ratlior  than  contradict  thoeo  of  Buudot,  Schulinua,  Anstio,  Ttiudi* 
chum,  and  Dupru ;  for  it  is  mauifoellv  c^idtint  that  aft«r  eucb  doi»«s 
oliminutiati  would  bo  ((i-oponionatulj  gruator  tban  after  smaller  (juaa- 
titios,  as  there  naturally  miuit  be  a  limit  to  the  powers  of  tbe  system 
to  oxidise  nicobel.  Profcajwr  B.  1),  Edc-s,  in  his  cxpcrtmonts  (^Beaton 
Mi:U.  an<i  Svr^.  Journ.,  187iJ,  p.  347),  found  that  after  email  doees  th« 
aiuounl  of  vliiiiinatioD  by  tbo  breath  is  greater  tban  that  by  the  kid- 
neys, although  the  coatrai'y  holds  where  large  amounts  hare  been  ad- 
miniatered  ;  in  either  cuee  the  total  amount  eliminated  was  but  a  emtill 
pureontuge  of  the  amount  ingested  *  Finally,  Anstio  {rraditioner,  July, 
Ifl"-*)  has  repeated  his  exporiments,  uoing  the  method  of  Subbotin, 
aud  uvun  ftubjeeting  a  dog,  which  had  boon  taking  for  eomo  daya  very  ■ 
nueh  larger  amouuls  of  nlcohol  than  ho  had  oliiuiuated  by  itlfia.  kid- 
ocys,  reetuRi,  and  lung!«,  to  diittiltution,  with  the  results  of  confirming 
bin  fimt  experiments  and  of  finding  no  '*  roHidual  alcohol" — i^,  alooho) 
leil  in  tlio  body — worthy  of  mention.  In  an  elaborate  research.  Dr. 
Guido  Bodldudur  found  that  he  himeolf,  after  the  uae  of  aloohol  in 
various  quantitio.*,  oliminatod  by  tbo  kidneys  about  1.2  per  cent-,  and 
by  tho  lung*  about  1.6  per  cent ;  while  in  dogs  he  recovered  from  the 
breath  about  2  per  cent.,  f\-om  tho  urine  \.G  per  cent,,  fVom  the  skin 
0.14  per  cent,  of  the  ingoated  aleohol.  Ho  failed  entirely  to  &od  alco- 
hol ill  tho  iiitustinal  oxoretions,  and  also,  contrary  to  Lowald's  obsier- 
ration  in  IS&T,  in  tbe  milk  of  n  goat  to  which  nearly  a  quart  of  braudy 
had  been  given  (Archivf.  Physiol.,  sxiii.). 

The&e  concurront  in%'e8ligationsf  cortainiy  domonetruto  that  but  a 
email  proportion  of  ingested  alcohol  la  either  eliminated  IVom  or  accu- 
mulated in  tbe  body,  and  coiisoquently  that  it  must  be  oxidized  in  tb^ 
body,  and  in  some  degreoe  partake  of  tho  autui'o  of  a  food.  It  hoA  been 
objected  to  this  that  no  one  haii  an  yet  been  able  to  detect  |  iD  tho  blood 
any  uf  tbe  ordinary  products  ef  lis  oxidaiiun;  tbe  prubablo  reason  of 
this  i«,  however,  that  the  oxidation  in  carried  as  it  were  at  one  bound 
lo  it6  ultimate  end,  tho  pi'oduoLiou  of  walur  and  uf  i^rbonic  acid.  A 
•trong  corroborative  proof  thnt  ak'ohul  in  largely  consumed  in  Um 
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*  Prufuuur  BJt4  ie1i«d  upon  the  ahr^>ai«  kald  tMt,  wtiioh  BiniBMort*  ta  btfidludootk 
In  the  cKpvriwvoU  mo'la  hy  ^(vn^a^h  And  &obmlUt,  anJor  Pruf*a«uT  Biqi'*  direclivD,  Aloobol 
«aiild  D'lt  liB  dcWotod  lo  th*  bfMlli,  nnJ  Piufawor  Bin*  boUsvn  Itiai  nn  (iHiulunliun  of  II 
ocoun  rnim  tho  tnni*.  llo  doolBrM  that  tho  «dur  uf  Ihv  braalb  aftar  ilHiiking  ti  not  tbU  at 
»loah«l,  bul  of  (h('*th«n  mml  uth«r  vnUlilo  iirlnolplu  of  the  larioua  liiiiiiit  Imbibed. 

t  I  b*1l«ve  thM«  lAinlU  linv*  •lii>  bMD  iK>Bl^rtii«(i  hj  Wilhitr,  J»nr%ai  4*m  fr^rt*,  iL, 
bul  I  hsva  *0l  •«•>!>  Ih«  orininal  )i«]i*r  ar  aay  ahulr&ol  at  it. 

;  DuoImJe  (  yurtt^aKr./.  /V«h.  Vtifk.,  Dd.  IlL.  lUl)  did  Mt,  m  bo  thouxhl,  4«nOBMrml« 
Ilia  pnMDOo  of  aJdebrdv  In  tb*  bload  nf  uUiakli  pDUanod  nit^  alcubol. 
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body  is  fUrnislied  even  by  tli«  experlmeute  of  Lallemnnd,  Dutoy,  nnd 
Porrin  thotnseK-eB,  for  ihey  proved  tlint  elimiralion  ceased,  or  at  least 
ooold  Dol  bo  dcU-ctod  by  the  most  dvlicntu  tvsta,  before  ibu  alcoliol  had 
•11  oecap«d  itom  the  body. 

A.  very  strong  conflrmation  of  tho  tb«ory  that  assorts  tbo  oxidation 
uf  alcohol  in  tho  body  U  found  in  ths  rencarcbcn  of  our  counttyman 
Dr.  n.  Ford,  w1ick(c  oxiicrimunts  have,  howov«r,  not  been  rcp««l«d,  and 
therefore,  nithough  appantntly  caroftiUy  porformed,  lack  tho  ahsoluto 
Buthority  of  complete  confiraiation.  Dr.  Ford  (jV.  K  Jfed.  Jovm.,  Jan. 
1873)  has  workoii  upon  the  Buppoeition  that  tbo  hepatic  sugnr  must  be 
conTertod  into  alcohol  in  tho  body  beforo  its  llnal  dostruction,  and, 
using  liir^  quantities  of  hlood  of  animals,  baa  sought  by  repeated 
dUtiilaliuQs  to  obtain  alcohol  fVom  it." 

Pushing  bis  researches  still  further,  Dr.  Ford  used  various  tiasuca 
M  tbo  sutwtaneos  to  bo  distilled.  Ue  also  made  olahomte  calculations, 
based  on  the  carbon  ingcEktcd  and  on  the  carbon  exhaled,  aa  to  the 
amouQC  of  alcohol  which  ought  to  be  fuuiid  in  the  cnpillnry  hlood  of 
tbo  lungs.    The  resulu  are  expres.'^Kl  in  tho  following  table : 

Atcoliol  in  the  capillary  blood  of  ihc  Bungs: 

J  calculation  bnacd  on  wirfion  imjeateit         ,        .  0.6403 
\         «  «      «  carton  exKaltd         .        .  0.5794 

«  putrescent  lung-tisauo  (mcfin  of  oxp.  8,  9,  and  11)     .  0.3819 

»  froth  "  (     "  *'     IS,  13.  aud  14)  .  0.3076 

"  puu-e»centthoratilcbIuudCmoanofoxp.  1,2, 3,4,ond5)  0.7G2& 

*•  lh»h  "  "     (moan  of  table)    .        .        .  0.0841 

«  putresceat  Uror-liefiuo  (exp.  6) 4.3138 

•<  Hresb  "  (mean  of  exp.  25,  26,  and  27)  .  0.0190 


*  Sfaam  U  «mC1dii  to  dtmriba  m  dcmil  Ott  tvrj  vlkbonto  mclhoda  cnitilojvd  \ij  Dr, 
Ford.  Tb«  MU  wbtab  lia  rdtod  on,  to  prove  Iliat  tbo  liqnid  otiUin*!  wu  Bkobol,  nvn,  tba 
•hromio  Mid  Mt.  tho  |iMiili»r  iBflMsmMbltitj,  uiJ  tbo  apti«»l  apjiMraaM  of  tbo  aU'Dho)  in 
Ibo  K-uJuotiiiK-luba  at  tba  tiuis  lb*  <li«lilUl*  oORiniuood  lo  bell.  Iv  oMar  to  |>r«vaDt  BDJ 
|M>lbl*  asUlHtiun  of  tho  alMbol  ilurtoK  tbo  ^roowi,  Dr,  Fi>nl  ♦omoliimo  fcldei  »ulph  oral  tod 
hjdrogOD,     Tba  nauttt  of  ton  i]S|>orlrniinU  nro  ahan  in  Lbo  followlag  toblti 
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The  tmportnnt  fucta  sccmliigly  c«t»LliHliud  in  II10  above  Inblo  an; 
the  corrcw|)niidcnce  butwocti  tlio  uniount  of  nkohol  in  tho  tborncio 
blood  na  obtained  by  calculation  and  by  oxporimcnt;  that  the  small«fit 
{juaiitil}'  of  ulijoliol  is  to  be  oblJiiimd  from  frosh  livor-tissuo,  and  tho 
grcalwil  ft*oni  putrescent  liver-tissue,  in  which  tho  glycogen  must,  liavo 
iindoi;gODO  rormcnlution.  Tho  IK-sh  thoracic  blood  vam  bKwd  wbicb 
Lad  not  travcraoU  tlio  lunge  i  the  putrcsccQl  Uioi-acio  blood  of  ooiirac 
repi'vsouUid  Ihu  KUittu  bli^od  wilb  nil  its  e.ugi)r  furmentod. 

Tbc60  resuarchca  of  Br.  Ford  aro  cortainly  corrobomtcd  by  ibo  di»-  J 
corory,  finjt  uiado,  1  believe,  by  A.  Lioboii  (AnnaUn  <I.  CTtem.  Pfufrm^ 
1870),  although  UHunliy  atiributod  to  Dupr6  (  The  Doctor,  Kcb.  1,  1873), 
thftt  n  subslanoo  oJtnctly  ruBombling  alcohol  exixts  in  very  minute  qunn> 
lity  ill  the  urino  «vaii  of  iwutotalers  *  M.  Becharap  (Lancet,  1873),  ap- 
parently without  a  knowledge  of  the  work  of  tho  otber  chetniats,  ob- 
tiiinud,  from  the  urino  of  ]>oi'8ons  who  hnd  not  tttUcn  any  alcobolio 
beroragu  I'ur  a  long  time,  uluoliul  in  suSk-iont  quantity  to  bum  it.  As 
X>t<jb(tn  also  found  that  this  mibHtanco  exists  in  the  iiriiio  ofdogs,  horsos, 
ond  tioDH,  D.nd  tun  A.  Kajuweki  obUiinod  it  fVom  healthy  mbbiUt  (Archiv 
fur Physiolcgie-tXi.  \'i.2,  1S7&),  ite  o:ciatcDco  iDtbononunl  oiganiam  mtut 
bo  conoidvirod  dotnonstratod. 

Upon  tho  ncn-ous  system  nlcobol  oxorts  a  powerftil  iiifliicnoo.  Its 
D0'ct[«  upon  thu  cunibriiiii  aro  too  wvlL  Ifiiown  tu  rvquiru  clnboi-ntion ; 
but  it  mny  bo  montionod  that  I.  Dogiol  {loc.  cit.)  has  found  that  in  fVogs 
tlio  I'Oflox  susceptibility  w  at  first  somewhut,  and  afterward*  doc-idodly, 
diminished  by  l»rgo  doaos  of  alcohol,  and  thnt  tho  scnwiry  and  motor 
non'es  nre  einiilarly  nfl'cctod. 

Th't  question  of  iho  effect  of  alcohol  upon  digestion  tii  an  important 
one.  There  can  bo  no  doubt  that  very  iiirge  doses  hinder  digestion. 
Acfordiny  to  llie  expuriiiionm  of  W.  Buthncr  {Deutseh.  Arch.  /.  Kliti. 
JbTwi.,  ssix.  637),  ten  per  cent,  of  pure  alcohol  doo8  not  nfToct  artiticial 
digwtton,  while  beer,  even  diluted,  retards  it  Tho  tiee  ov«d  of  small 
doses  of  alcohol  seemed  to  delay  digestion  m  a  few  cxperimenti)  mado 
by  waabiug  out  the  etoiuach  u  ti_xed  time  ulVx  u  nwaX  lakeu  uouiuliuios 
wilb,  sometimes  without,  alcoholic  drink.  The  luetbod  ia,  however,  too 
citidu  to  allow  much  weight  to  the  oxparimcntit;  for  it  is  poAsiblo  that 
uleohul  may  lemiuii  the  rapidity  with  which  the  food  IcavuH  the  alomacb, 
acid  therefore  aid  in  the  thoi'oughnoHa  of  gaatrio  digestion,  ('erlainly 
evcry-day  experience  teacbos  us  that  in  small  amounts  ^vinl»  and  liquont 
enable  tho  ban  vivajU  to  digetit  more  than  is  natural  or  pi-opor. 

From  what  has  been  said,  it  is  certainly  doducible  that  alcohol  in 

*  II  U  aMcrla]  IbaL  Ilia  aubtlauM  "  li  nol  Alaobat.  lb  pawn  aror  niDODf  ihetftrilwl 
BT«dneU  er  dittlllnllnn,  j-l«l>l«  nonClc  Lold  on  baing  aiidluil,  raducca  iLis  biobratade  of  poCna. 
^um  itb*D  dllntt  lulpburio  toiil  ii  {irvtent,  nnrl  iu  u^ukiui  (oluli'in  hns  h  bwar  dculljr  tk«a 
mtar*  l4  fonkiibw  ioJofufia,  hntl  «iUt«  ia  Iho  uriii*  tD  a  tvry  niUi\.\\  ouAntitj'."  PoMMiM 
Uo  pbjtbwl  an  J  abauiloul  characlvr*  vf  nlvohol,  w  oiUloAr}'  niDJ*  it  li  kIooIiiiL 
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•nutTI  amount  ia  an  arterinl  and  ceri^ral  ttimulant,  Inereottlng  ninctlon&l 
lotivily  in  the  nervDue  and  circulatory  upparatuft;  llmt  il  id  n  food, 
in  tb«  MDSO  that  it  iddvslroyod  in  th«  eystcm  and  yields  forui  wliith  ie 
BtiliKOd  by  the  orgunifim;  and  that  ii  iii,  when  in  aulSviont  quantity,  a 
nianlor  of  ti8»u6-chaoga%  cheokiiig  the  excrclion  of  nitroguu. 

If  nloohol  bo  oxidizod  in  the  body,  and  bo  a  food,  aa  it  sooma  to 

nn!  ii  clearly  proved,  it  must  of  cours*  generate  force,  moaaurobly  by 

thu  modoru  standnrd  of  tho  hout-unit.    A  little  calculation  will  show 

tlie  importance,  or  ralhor  tlic  great  amount,  of  the  gonerntcd  force, 

According  Up  Oupns  (PradiHoncr,  1872,  vol,  ix.  p.  33),  ono  grninmo 

of  ftloohol  oxidizod  in  tho  body  evolvoe  7184  units  of  heat,  whilo  tbo 

flnmo  voight  of  Icnn  beef  gives  off  only  14S2  units  of  houL     il  has 

been  Mttmalvd  thai  9.3  uuncos  uf  lean  boof — oqual  to  about  two  ouncw 

of  alcohol — will  etip^dy  thu  ncc««i^ry  force  to  maintain  the  circulation 

and  rwpiration  of  an  avcrago  man  for  ono  day.    That  is,  four  ouncoa 

of  itrong  spirit  will  puflitro  tar  thtii  purpose.    Since  to  tho  ability  of 

Aimlshing  matorinl  whose  com^umpiion  Bhall  give  powur  is  added  tho 

■Ability  to  rcatricL  waste  and  to  stimulate  tho  functions  of  circulation 

of  tbo  norvou9  ny^tom,  it  is  oridcnt  that  in  alcohol  we  hove  n  nio<tt 

'fniportant  means  of  suBlaiuing  the  syHlom  during  tbo  atntia  of  an  acuta 

•xhau!<ting  dbwiksc. 

Tbboapei.'tics. — Our  kaowlcdgo  of  tho  pbyniological  proportion  of 
alcohol  »hows  that  its  chief  thortipoutic  value  in  acute  disooae  is  as  a 
attmalaut,  a  tompomry  impnrtor  of  power  which  shall  enable  Iho  B^'alom 
to  stand  some  strain  of  tike  duralion, — to  bridge  oror  some  period  of 
^caknow. 

The  ca«e8  to  which  it  ix  ospcm-ially  adapted  may  bo  dividod  into  throe 

First.  Tbose  in  which  there  is  a  tompomi^*  loss  of  lioort' power,  as 
in  fainting  fVom  exhniuition,  lorn  of  blood,  or  other  cause.  In  tho^e 
cases  the  alcoholic  stimulant  should,  if  jKissible,  bo  given  hct,  nid  not 
mueb  diluted ;  with  it  should  also  be  oxbibitod  some  more  rapidly  acting 
illfnisihlo  stimulant,  Buch  as  ammonia. 

Second,  Th(»«c  acute  dinconoH  in  which  the  powers  of  tho  system  aro 
ID  danger  of  being  used  ap;  to  aid  in  tho  digestion  of  food  asd  in  tho 
tnainleaanco  of  powor.  Alcohol,  as  has  already  boon  slated,  is  to  a  eoi«> 
■ain  extent  a  food,  but  it  will  not  of  llaelf  sustain  lifb  for  n  long  time. 
and  should  in  ndjiiamic  disease  always,  oiUess  for  special  roaa^os,  bo 
combined  with  milk,  or  occasionally  wtih  eggs.  Ono  great  sourro  of 
iti  ralue  in  tbose  diseases  ia  tbo  power  it  imparts  of  assimilating  food, 
nod  in  milk-punch  arc  ^imiabed  the  stimulant  to  digestion  and  tho  most 
perfect  food  known  for  digeiitioQ.  This  uso  of  nleoliol  ia  apart  fl'om  its 
office  in  tho  lowest  stage  of  fovcr  as  a  honrt-  and  nervo-siimulimt. 
Umployod  for  this  purpoao  it  ia  usofUl  in  all  stages  of  tbo  adi/namis 
fit€r$,  such  as  ti/phiu  and  typhoid.  Ky  tho  oshibition  of  throe  or  four 
OUie«fl  of  milk  orory  two  hours,  witb  one  or  two  dnicbais  of  brandy 
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w  Trtiislcy,  fh)in  tbo  bog^nnln:;  of  the  mtat-'k,  in  maoy  cams  the  d&- 
Telopment  of  the  »ovcre  adynnraicBymptoins  mnj*  bo  prevcntod. 

In  tlie  adviinctid  elaf^us  of  diaeasvH,  wltcD  tlic  typhoid  state  in  wull 
developed,  alcohol  ehould  bo  givon  boldly, — to  quiot  by  stimulAtioQ  tbo 
nerrmi-s  and  circtilntory  ayatems,— to  nfford  A  food  which  eball  iu  a 
mfinsuro  replace  Itio  nalurat  pabulum, — to  aid  In  tlio  digoslion  of  milk 
and  otVier  Mimpio  noumbroont, — to  aid  in  lowering  toniperaturo  by 
chocking  tho  tiliaiic-wnsto  of  fovcr :  in  a  word,  to  onablo  tho  sjstom  to 
stand  iho  dnitii  npon  its  vitnl  powers,  and  at  tho  same  tinio  to  chock 
such  drain. 

Froporiy  odiniaistvrcd,  it  alvrays  promotes,  not  arroata,  sccrotion  in- 
thoso  ciiftcji.  The  f;uide  to  the  amount  ^von  should  be  tho  efl^otq  pro* 
duccd  :  so  long  as  it  lowors  teinp«nitiire  and  puUe-ntte,  moistooi  the  dry 
tongue  and  akin,  nnd  quiets  the  nervous  diatarbanoa,  it  dooa  good;  if, 
howovcr,  tho  tonE^ua  grows  drier,  the  pulse  puts  on  nn  an^^ry,  bound- 
ing chftrncler,  and  tbo  piittL'Ot  boconios  restless  nnd  uneasy,  »ttmuUition 
is  being  piixhed  too  far,  nnd  ihe  amount  exhibited  should  be  loRionecL 
Whenever  Ihc  odor  of  liquor  appears  upon  tJte  breath,  tho  patient  \i 
almost  certainly  taking  too  muck. 

The  (intipyretie  action  of  alcohol  has  siiijgcBtcd  its  nse  in  eases  of 
high  temperature ;  aa,  however,  ihia  is  onlj-  one  of  iU  actions,  nnd  as  it 
Is  not  decided  unless  very  large  dones  bo  given,  alcohol  cannot  be  em- 
ployed aa  a  gcncrni  fvbrifugo.  True  arterial  exciteinoiit  and  sthenio 
infiammation  certainly  contra-indicate  its  use.  The  rulo  maybe  Liid 
down  as  follovt:  high  temperature  is  an  indication  for  the  ume  of  alco- 
hol only  when  other  symptoms  niso  demand  it;  in  itself  high  tempera- 
ture is  never  a  eontra-indicotion  to  alcohol.  In  /ttute  sthenic  diseases, 
after  tho  progretiaive  (itnge  has  pn^i^od  and  the  rcxuIlK  of  ibo  diMAsu 
umply  romnin  to  bo  overeome,  aleohol  and  milk  tv!II  often  rave  lifb^ 
Thus,  in  acute  pneumonia,  when  so  much  conaolidation  has  occurred  an 
to  render  it  doubtful  whether  Ihe  exuded  matter  oar  be  removed,  or  in 
abscess,  when  lar^e  amounts  of  pus  have  fenncd,  the  domnnd  may  bo 
very  great  for  alcohol  as  a  food  and  as  an  aider  of  digestion,  and 
Bomotimos  its  a  stimulant, 

Third.  Tho^e  in  which  there  is  n  "depressing  agent.  In  mwiy 
forms  of  poi»oning,  aleohol  may  be  used  with  signal  advantage  simply 
■A  an  artoriul  and  nervous  stiranlnnt,  to  overcome  the  influence  of  a 
duiiivsHiii:;  ii^-iit.  Tlius,  in  tnaJa-bite  the  unlimited  use  of  it  afibrda, 
vrith  the  hypodermte  use  of  Ammonia  (see  Amuoma),  tho  best  method 
of  treatment.  It  haa  been  very  strongly  ree{immendod  in  pyamin  by 
Dr.  Theodor  Clemens,  of  Frankfort  iDetitsche  KUaik,  1874,  1375),  who 
Btatca  that  ho  has  scon  eight  cases  of  a  severe  type  recover  under 
the  ndministnition  of  red  wine  in  aa  largo  amounts  as  tho  patient 
would  drink.  In  poisoning  by  aconite,  txratrun  vinde,  or  other  similop 
■abstonco,  whore  death  is  thn^atcncd  through  failure  of  the  hcnrU 
powor,  alcohol  ia  Bocao  form  ia  liuperativoly  needed.    In  all  those 
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ot  acute  tlopresslon  threatening  a  fHtal  hmna,  it  should  be  admlnUterod 
ft^cly.  not  much  diliilcd,  ami,  it'  convenient,  hot.  Prom  one  to  four 
ouncea  of  whiaky  slioiiKl  bo  ffvon,  ropoatod  ovory  ton  or  flftooD  mio- 
at«.<i,  antil  iljght  intuxicalion,  convalescence,  ordoaLh  hna  rcsulleil. 

What  has  been  saEil  up  lo  this  point  in  rognrd  to  the  Ihcrapcutio 
■clioD  of  alcohol  hna  hud  roforonco  to  acute  disonno.  The  vatuo  at  tlio 
drug  ja  M>m«  chronic  diseases  canoot  be  doubtoJ ;  but  in  prescribing;  it 
tbo  phvBician  Bhould  oovor  loso  sight  of  lh«  p(»aible  danger  of  pi-o- 
ducing  a  habit  far  womo  in  Its  (VuitM  thn.ii  death  il^elf. 

In  chronic  nfuraigm,  in  hyjiockandruisis,  in  melancholia,  tcmpornry 

relief  mivy  sometimes  b«  obtained  by  thd  use  of  stimulants;  but  tho 

Tcry  relief  MffoKied  double*  the  temptation'  to  the  JVoquont  U8o  of  ilio 

alcohol,  and,  aa  the  systom  I]iM--onio9  hubituulcd  to  ita  action  und  tho 

dOAO  has  to  be  more  and  more  increased,  tho  habit  of  fVoquent  Htimu* 

lotion  grows  almost  of  nocowity  into  drunkonnos*.     For  this  rca*on  I 

do  not  think  the  physician  is  ever  justified  in  prescribing  alcohol  for 

its  narcotic  ttimulanl  effect  in  (heso  caaos.    The  chief  lo'jilimato  uws 

of  alcohol  in  chronic  diHca^ca  arc  to  ikid  in  digestion,  to  f\imish  a  food 

which,  Triihout  any  digestive  effort  upon  the  part  of  tho  system,  shall 

be  absorbed  and  shall  take  the  plneo  of  moru  ordinary  food,  and  to 

cbock  excMsive  tissue-waste.     Of  course  these  indicnlions  exist  only  in 

■uch  discasefl  as  are  cither  dcpundoiit  upon  or  closely  associated  with 

a  condition  of  system  in  which  tho  general  nutrition  is  depraved.     In 

purely  local  affoetions  the  u*e  of  alcohol  is  rarely  culled  for  except  in 

Ihe  last  momenta  of  lifo,  when  it  may  always  be  employed  to  ulTord 

>-elIof  and  to  protract  for  a  short  time  the  Btrugsl^.    In  chronic  difgp^sia, 

micohol  administered  with  ttio  food  ofton  aids  very  nuitorinlly  in  the 

aarirailation  of  the  latter;  but  care  has  to  bo  exorcised  in  presuribing 

It,  for  tho  samo  reasons  as  were  given  when  speaking  of  tlie  use  of 

Bttmulants  in  melancholia  a  moment  since.    In  many  cases  of  chronic 

nfuraigin,  not  as  a  narcotic  stimulant,  but  as  n  food  and  a  stimulant 

to  nutrition,  alcohol  ts  often  of  tho  greatest  service.    The  danger  of 

est.ibti»hiflg  a  fatal  habit  in  this  dueeae  is,  however,  excessive.     In 

almost  all  cases  in  which  alcohol  is  eatlvd  for  in  noiiral;;ia,  cod-livor  oil 

Is  also  indicated,  and  it  is  gonenilly  best  to  exhibit  the  two  remedies 

together,  so  as  to  obtain  tho  easy  assimilation  of  the  oil  and  to  guard 

a^inst  evil  moral  rcsulta. 

Ill  phthisis  and  its  conge&or  serofuio$ii,  there  can  be  no  doubt  as  to 
tbo  great  value  of  alcohol ;  and  in  the  latter  stages  of  consumption  ita 
Judicious  use  us  an  anlipyrotio  narcotic  stimulant  lo  lessen  the  suffer- 
ings of  tho  patient  h  perfectly  justiOablo.  During  the  chronic  movo- 
monts  of  tho  affection,  alcohi^  taken  with  cod-tivcr  oil,  or  in  small 
amounts  with  tho  food  at  meal-timus,  conduces  not  so  much  to  tho 
OMnfort  as  to  the  woll-being  and  reoovery  of  the  patient. 

The  qucation  as  to  tho  propriety  of  tho  daily  use  of  alcohol  by 
hw^tbjr  tneu  is  at  preseot  a  fvj  Mrious  one,  involving  eo  many  moral 
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and  politico-moral  issnieg  that  tt  cannot  bo  f\i\\y  dUcaftsod  here.    Sol 
flee  it  to  stnto,  as  obviuuH  iiiforoncM  from  our  |>roiu>nt  knowleJ^  of 
tbo  phyHiologicnl  action  oT  nlciohol,  that  the  hnbitiial   ose  of  raodertte 
nmoiuiCa  of  alcohol  doua  no  Larm  ;  tbat  to  a  ccrtoia  oxtuot  il  is  capaUa 
of  roplaciiiif  ordinaiy  food,  so  that  if  tho  bttor  bo  eeanty,  op  ovon  if  it 
he  coarse  anil  not  easily  digestixl,  alcohol,  in  aome  form  or  other,  b  <rf 
great  adrunta^^u;  thut  in  all  oasoH  it  shoultl  be  taken  well  diluted,  mu 
not  to  irritate  tlio  stomach ;  and  tbat  wino  or  malt  liquora  nre  certainly 
prervrnblo  to  spiritj*.     The  exporienoe  of  Arctic  explorers  lias  clearij 
shown  ihitt  alcubot  hiia  no  hcat-prnduting  pcuvor,  no  thafc  at  a  time  when 
it  was  bolieved  to  kavo  such  influeiico  by  physiologisla  tho  Nortltern  , 
navi^ton  had  ldarn«d  that  tho  froo  uao  of  fpiritx,  far  fk*0Tn  eoaMiD*a 
man  to  withstand  habitual  exposure  to  inteaM  cold,  very  tnaloriallyi 
loMonod  hia  powci-  of  roiistanoe.     On  the  other  hand,  the  oxpcri«iiM| 
of  almost  Dvory  trout-fisherman  or  eportsman  baa  aatiaBed  liiin  thai 
Bpirit«  do  hftpc  poivor  to  prevent  "oatchinx  cold"  under  »addoo  and 
unaccuutoiniid  ox|xjauru  to  wet  and  cold,  and  thut  bonumbod  extramitiM  i 
will  become  warm  and  hare  their  proper  foolings  retam  under  tlMJ 
influcnco  of  a  ginsa  of  whUky.     There  »,  however,  nothinj^  ntran^  or  \ 
contradictory  in  these  cxperioneos,  and  they  ara  both  in  strict  accord 
with  our  present  knowledge  of  the  physiological  action  of  the  drug. 
Aa  is  often  tho  case,  the  facts  wore  pnic-tivally  mode  out,  boworer 
before  science  could  eoK-c  the  apparent  paradox.    It  has  been  abnii-: 
daotiy  Rbown  that  alcohol  has  no  healing  power;  but  the  chill  of  sod- 1 
den  oxposure,  the  aufforing  bonumbed  extremities,  the  bronchitis  thai 
porhapa  follows,  nil  mean  aimply  tbi^ :  that,  aft  a  result  of  tho  cold,  the 
b]<jod  lenvus  the  surface  and  the  extremities,  tbo  circulation  fkila  id  th«  ' 
outpofitH,  and,  0^  n  eoasetiuonoo,  HupproBHod  perapirntion — 1>.,  suApeodcd 
function  of  the  akin — and  internal  congeRtiona  follow.    The  relief  af- 
forded by  the  apirita,  an  well  aa  tho  prevention  of  sicknow,  is  due 
aimply  to  the  power  of  the  remedy  in  maintaining  the  circulation  and 
keeping  the  extemnl  surfaces  warmed  by  tho  constantly  .renewed  cur 
renta  of  fresh  blood  ftom  the  interior  of  the  body. 

OwiTi<^  to  its  eltmuknt  and  nntineptic  properties,  alcohol  oonstitSlM 
imexceliunt  drcBsing  for  wounds,  whothor  accidental  or  surreal  ia  their 
origin.  It  would  .teem  alno  to  lessen  pain  by  t  local  anmatbetic  eflect 
(Horvallc,  Qaz.  des  Sdpitaux,  Sept,.  187S).  Strong  aur;gical  t«etimoi^ 
aa  to  the  local  value  of  whisky  has  been  gifen  by  Dn.  Blair  ^ata*j«» 
Afed.  Journ.,  Fob.  1870)  and  Sueaaorott  (PAi/n.  Mett.  TVmea,  vol.  iv.  p. 
774).  Lint  soaked  and  kept  constantly  wet  with  Hplrits  is  to  bo  pocked 
on  or  in  tho  wound. 

ALHisisvaATioii. — Almost  enough  haa  been  already  eaid  upon  this 
point;  but  a  few  further  remarks  seem  appropriate.  When  atimulaots 
are  usied  to  sustain  the  sinking  powers  in  poisoning  or  in  discaao,  tin 
■mount  given  should  be  »tino»t  solely  regulated  by  the  oiTecta.  Thus, 
ID  fittke-bite  it  may  be  neccsunry  to  give  A  pint  of  whisky  in  the  eoiu-«« 
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Of  an  hoar;  nnd  in  Xovr  fovors  I  haTO  eeon  the  groatoat  benefit  result, 
and  lifo  apparently  eavoJ,  by  clis  exhibition  ofn  ciuarl  of  »[iirit8  a  day. 
The  rule  is  always  to  be  govcrauJ  by  tho  offocbi.  In  poisoning,  one, 
two,  three,  or  four  ounces,  aa  tlio  caso  may  seem  to  nood,  should  be 
uhEbitod  QTory  ton  minutes  until  Gomo  cffoct  is  produced  or  matters 
become  faopcloM.  In  law  fovera  half  an  ounce  to  an  ouneo  nhuuld  be 
given  erer^'  one,  two,  or  thmo  houn,  pro  re  nata,  tbo  praotiLiunor 
watohing  the  results,  aa  niroady  npoken  of. 

The  question  of  choieo,  of  course,  cornea  up  in  «very  cnse  *«  to 
which  of  the  spirit«  shall  be  used.  I  bnru  never  been  able  to  perceive 
any  dilTorenoe  in  their  action  (gin,  of  course,  being  oxooptcd),  save  only 
that  oomotimeii  ono  agrees  better  with  tho  etomnch  than  another. 
This  has  eeemod  to  me  to  dcp«n(i  eimply  upon  tho  pereenal  likings  of 
tho  pnilont,  to  which  therefore  tho  choice  may  well  be  lofl.  In  Buddeo 
eoUapBO,  some  of  the  vrineH  with  a  vary  high  bouquet  nre  bolievetl  to  be 
more  stimulating,  on  occount  of  tho  ethers  which  thuy  contain  ;  but  I 
hare  had  no  eipcrienco  with  thorn.  In  conTaloaceneo,  and  for  habitual 
use  in  health,  vines  are  prefernblo  ti>  xpiritsi, — more  agreeable,  more 
tonic,  and  loss  npt  to  load  to  oxcosaire  indulgence. 

When  a  mild  stimulant  is  wanted  in  the  beginning  of  fevers,  oh- 
pecially  if  milk  punch  seems  too  "  heavy,"  wine  wA^y  mny  be  soTnctimos 
used  with  advantaga  It  la  made  by  pouring  a  half-pint  of  8bi.<rry  or 
madoira  into  a  pint  of  boiling  milk,  i>tirring  thoroughly,  and,  afWr 
coogulalton  has  occurred,  straining  off  the  whoy,  which  may  or  may 
lot  be  Bwootoned,  aocording  to  tho  taato  of  the  pattenL  Mulled  wine  \a 
oflan  very  gratcfhl  to  patients  an  a  chnnip.  It  is  made  by  boating  nn 
<^  np  thoroughly  with  ihru'C  ituidouncus  of  nhurry  and  odiliag  a  like 
<ltiaQtity  of  water,  which  must  bo  actually  boiling  whoa  poured  io. 
Ckampaytu  is  usoAil  in  patients  with  delicate  stomachs,  especinlly  if 
oaiuea  or  vomiting  actually  cxiHts,  and  aito  may  be  employed  vrith 
ddTantage  in  snddcn  failure  of  the  vital  powers,  especially  in  elderly 
psnons.  It  mu&t  always  ho  vary  "dry," — ijt.,  as  froo  as  possible  from 
nigar. 

Milk  punch  is  prepared  by  adding  from  a  dossortsiMonAil  to  a  fluid, 
ounce  of  brandy,  whisky,  or  rum,  according  to  tho  dcgroo  of  stimulO' 
tioa  ro^iuircd  and  tho  taste  of  the  patient,  to  three  duidounces  of  milk, 
with  sugar  and  nutmog  to  taste.  Tho  addition  of  a  Lablospoonfbl  of 
limo-irater  is  not  recognljHxl  by  the  palate,  and  renders  iho  beverage 
more  acceptable  to  tho  stomach  when  tho  latter  is  weak. 

Bgg-nog  ia  still  more  nutritious  than  millr  punch,  but  is  "hoarier," 
t&d  ia  usually  rejected  by  the  stomach  if  gircn  too  IVeoly.  It  is  made 
by  boating  up  thoroughly  the  yelk  of  an  egg  with  five  fluldouncos  of 
milk  and  half  a  fluidounco  to  ooo  Auidounce  of  spirits  (and  half  a 
fluldounce  of  limo-wat«r  if  required),  and  adding  a  sufficiency  of  sugar, 
with  fimilly  the  white  of  tho  ogg  prerioUNly  thoroughly  beaten  into  a 
fVoth. 
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TVJXiooLoar. — Tho  acute  Tarm  of  alcobolic  poiaonTng  In  llii  mlnw" 
depreea  is,  uiiforlunatoly.  nn  hourly  ocfurnjuco  nlroosl  In  overj-  rillugv, 
but  timt  fatal  rosulte  aro  not  abnolutoly  so  raro  as  is  generally  believed 
is  shown  by  tbo  fact  montionci  by  Taylor,  tltat  in  four  yo&n  ( 1863-67) 
thirty-Qvo  dofitlia  from  tbis  Hourco  occui-rod  ia  Eugliind  and  Wales. 
It  is  worthy  of  note  thnl  in  Homo  fatal  canos  convulsionn  havo  preoodod 
death  (_Phila.  Med.  Timne,  vi.  163).    Xliu  absolute  diapiosi^  of  acute  alco-  _ 
holic  poisonitig  whon  tho  pntiont  is  simply  soon  in  tho  adrancwl  stairs'! 
of  deep  coma  cannot  bo  made  out.    Tho  odorgf  li({uor  upon  tho  breath 
or  about  iho  pcraou  U  simply  a  jiroof  that  the  subjixit  has  boon  drink- 
ing, not  tliat  tho  symptoms  aro  caiiaod  by  alcohol.    The  ninni Testa tions 
ore  merely  those  of  profound  compression  or  congestion  of  tho  brain, 
of  apoplt'xy,  of  opium.poisoiiing;  and  a  man  who  hiis  been  drinking 
only  moderately  may  have  been  siruek  down  witli  apoplexy  or  poisoned 
with  opium.     I>r.  Hughliiiga  Jackson  linn  recorded  a  case  in  which  the 
ntoahol  impnignatod  not  only  tho  breath  but  tho  urine  also,  and   ia 
whtph  tho  patient  was  left  Xo  sloep  it  off;  but  at  the  pot^t-mortem  a  M 
clot  was  found  covering  ncjirly  the  whole  of  one  hemisphere.     After  " 
death  in  acute  alcoholic  poisoning  the  stomach  is  tound  very  much 
oong08t«d,  and  <iometiinoi«  cechymosci.    Tho  treatment  consists  in  the 
evacuAtion  of  tho  stomach,  the  use  oT  tho  alternato  hot  and  cold  doucbo, 
and  the  usual  mcchanii^al  muthoJa  of  nroiutiig  a  uarcotisod  palionL 


DIGITAI,I8.    U.S. 

Tho  leaves  of  tho  Digitalis  purpureii,  or  foaigloro,  of  the  second 
year's  growth.  These  aro  largo  leaves,  of  a  dull  pale  green,  vrilh 
whitish  down  undornonth,  and  have  n  bitter  natiKoous  taste  and  a 
faint  narcotic  odor.  Digitnlis  yields  both  to  water  and  to  alcohol.  M. 
Homotle  obtained  from  digitalis  many  years  n;;o  a  peculiar  bitter  sulv 
fitanee,  which  wna  believed  to  bo  the  native  principle,  and  was  officinal 
in  the  United  States  Pharmiicopteia  under  the  name  of  digitalin  {Digi- 
talinnm).  As  prepnred  according  to  the  'tii-ettions  of  the  United  Statoi 
Pharmacopicia  of  IStiO,  it  is  a  whitish  or  yellowish  powder,  odorless, 
but  of  a  Tory  bitter  taste,  nearly  inaoliible  in  ethor  and  in  wotor,  readily 
soluble  In  alcohol  and  inacida.  With  hydrochloric  neid  it  makes  a  yellow 
flolntion,  whieb  soon  changes  to  green.  This  Bnbstnnco,  commonly  known 
as  French  digitalin,  diRcrfl  fVom  the  Gcrnifin  digitaltn  of  commerco  in 
being  in  groac  part  or  eiiliroly  soluble  in  water.  It  U  a  corapiox  body,  m 
and  does  not  entirely  roproneni  the  mcdicnl  properties  of  digitalta.  il«fl 
kept  in  the  drug-etoroe,  iligitalin  varies  both  in  strength  and  in  medical 
proportiei»,  and  at  the  1870  revision  of  the  United  States  Pharmacopcfiia 
it  was  very  properly  dropped.  In  X8i  1,  M.  Nativellc  announced  {But- 
Min  de  I'Arail.  Roi/.  de  Medfcine,  1871,  vol.  xxxvi.)  to  tha  Academy  of 
Fracoo  that  ho  had  diseovorod  a  proccea  by  which  a  crystallised 


'<liu)Ci>oou]db«  prcpex«d  ttom  digiMia,  tttid  received  tli«  gnuD4  priz6 
of  Orfiln. 

Cr^allited  digitalin  (Journal  de  Chimie  Medicate,  1873)  occurs  "  in 

tbort  and  dolicuU)  noodlo-nhitpod  co'^t"'^'  i^nd  pos«cssofl  an  intunsc  and 

iwrsistont  bitter  tiistc     II  ie  but  elightljr  soluble  in  water,  aolablo  iD 

twolva  parts  of  cold  nnd  six  of  boiling  nlcohol  of  90'^,  lew  soliiblo  in 

absolute  alcohol,  and  nearly  insoluble  in  ethur;  very  soluble  in  chloro* 

liDrm.    It  19  mpidly  diamlved  by  a  solution  of  chloral  hydrate,  the  eolii- 

tiOD  becoming  greenish  blue  in  color.    The  concentrated  miacml  acid* 

«liiifKilro  it,  hydrochloric  at^id  producing  nn  cmorald-fp^on  color,  suU 

jihuric  acid  a  green  which  if  subjected  (o  the  action  of  bromine  Oimcb 

•«liaages  to  a  dnrk  red,  nitric  acid  a  yellow,  nitro-murintic  acid  a  yellow 

•«luui.i^O|;  to  an  obscure  green,  and  a  mixture  of  equal  parts  of  eul- 

-phorie  and  oltrie  acids  a  rose^olor  changing  to  a  deep  violet.     When 

ii«&t«d  on  platinum,  it  melt8,  swells  up,  becomes  brown,  and  disnpp«an 

irjtbout  lunving  any  tmcea.     It  couUiitui  no  nitrogen,  but  is  compOMd 

ef  61.33  per  cent,  of  carbon,  6.85  per  tent,  of  hydrogen,  and'-il.SS  per 

cent,  of  oxygen." 

According  to  Ch.  Blaqnart  (L' Union  Pharmaceutique,  No7.  1872% 
ten  per  cent,  of  crystaUiznblo  di^tnlin  can  be  extracted  fj-om  the  crude 
drag,  which  probably  contains  twelve  per  cent,  of  it.  The  quostjon 
vbelher  thia  subdtance  m  the  puro  active  principle  of  digitalis  ia,  of 
oourse,  an  important  one.  The  French  commission  reported  ns  the 
Mult  of  physiological  experiments  that  it  pruducoa  in  man  and  ani- 
mals effcota  similar  to  those  of  the  amorphous  digitalin,  but  that  it  it 
much  stronger  than  the  latter.  This  conclusion  has,  however,  mel 
with  some  opposition.  M.  Gublor  {Bulletin  de  I'Aead.  Roy.de.  Medecine. 
vol.  xxxTii.  p.  -KM)  denies  that  this  cr>'8talliz«d  digttalin  is  strongei 
than  the  amorphous  prep.imtion,  and  M.  Tulplan  in  the  subsequent 
disctuition  o-isertod  thai  in  experimenting  be  bad  fonnd  them  of  e^oal 
ttrength,  and  Ch.  Bliiqiart  (loe.  dt.)  In  his  experiments  arrived  nt  a 
Binilar  result ;  vet  ono-ninth  of  a  grain  of  it  is  aaid  to  have  boon  given 
lO  an  adult  wiinout  caunine;  a  toxic  elTect.'  M^^rnnd  and  Doromhcrg 
(IiondoH  Medical  Record,  1S73,  p.  278)  have  foimd  the  cryatallino  variety 
Ibo  Btronger.  Dr.  Roncher  affirms  (^Qazctte  Medicate,  1874)  that  tlio 
erystoUiwd  digitntin  is  readily  coavcrliblo  into  the  amorphous  or  graa- 
ular  variety ;  but  ho  also  oaseru  {Les  Jfoitiles,  July,  1872)  that  it  i>t  a 
complex  body.f  Thii  asMrtlon  Is  conHrmed  by  several  cbcmiHts, 
espooially  by  0.  Schmiodeberg  (Archiv  /Ur  Erperiment.  PatKdogie  vnd 
FKaratakol.,  Bd.  iu.  p.  19),  who  affirios  that  there  are  in  di^talin  four 
aotive  principles:  ZiiyUoxin,  the  mo«it  aeiive  of  all,  wbicb  conutitules 
Ibe  greater  bulk  of  NativoUe's  crystaUued  digilalin ;  Digitaletn  ;  Digi- 


*  Far  tbo  proocM  of  KMaurwUra,  w*  Botlon  Mtdirat  amd  Strsiml  Jnrnal,  p.  ii,  K'X 
t  O.BMolwnUt(Ai>;:.  ntt^fi..  la.  St)c*tti  MttMiuu  tu  tlia  (act  tbu  wftUihied  dlgU 
IbHs  4>tm  mat,  tat  tmorfhoui  digtCktiii  doM,  polBrlio  1% fcu 
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tatin ;  and  Tli^itnnin*  For  a  parlicular  Booount  of  these  ButsIancM  iho 
rentiof  is  refi-rrtiiJ  lo  tlio  pb]ilt  of  Schmiedobopg.f  The  only  practical 
condu5inn  at  proH»nt  poraibla  is,  that  it  ia  beat  to  u>w  only  ofQciiml 
preparationa,  eiich  as  the  tinctui-^,  wbioh  represent  the  crude  drog-t 

PHYeror.OGtCAL  Action. — To  the  Iborapoutlfit  the  IntoroBt  in  th« 
pbysiological  action  of  digitnlis  centred  chiofly  upon  the  circubition. 
The  drtif?  cloe^i,  bonrever,  exert  a  direct  influence  upon  the  apparatus 
of  voliintftry  motion  which  is  worthy  of  notice.  In  torie  dOHW  it 
lowora  rcflox  activity,  and  induces  laMsitude,  prostration,  muscular 
tremblings,  and  sometimes  convulsions.  Thnt  the  miisclcH  tlicmwIvM 
are  afToctcd  has  boon  prorod  by  the  r«Hcarc}ios  of  Yulpian,  of  Dyb- 
kowftliy  and  Poliknn,  and  of  Gourratj  all  of  whom  have  found  that 
the  inuM'lcB  of  fi-ugs  poiBOTiud  with  digittLlis  nispond  more  feebly  than 
is  nonnnl  to  ga.lvanic  cuiTsnts.  The  nervouij  tissue  \\rui,  however,  been 
fonnd  by  Gourvat  to  be  more  susceptible  Lban  tbu  muMiular,  the  nerves 
lot^inf^  tlicir  functiunul  power  Huoner  and  more  completely  than  the 
m««elo8. 

Am  the  roHult  of  an  elaborate  oxi)crimontal  study  {Reichert's  Archiv 
fUr  Anatomie,  1871,  p.  252),  Dr.  A.  Weil  concludes  that  digitalia  first 
lessons  Toflox  nctivity  by  directly — i.e.,  independently  of  its  action  on 
the  circulation— exuitinff  the  inhibitur}' roflox  centres  of  Sotschenow, 
and  after  a  time  by  directly  paralysing  the  spinal  cord.  The  cixperl- 
monts  upon  wbich  thin  conclusion  was  based  aro  divided  into  two 
ecrios,  in  the  Srst  of  which  it  wui  found  that  alt^r  small  toxic  doso9  of 
tbo  poison  great  diminution  in  tbo  reflex  activity  of  the  frog  waa  ap. 
parent  In  Oom  ten  to  twenty  minutea,  and  continued  until  the  death  of 
Iho  batracbian,  but  that  this  diminution  for  from  twenty-five  minutca 
to  an  hour  was  immo<l.atoly  suspondod  by  section  of  the  cord  high  up, 
the  reOex  activity  returning  at  once  to  H*  normal  state;  that  after 
]ar^  doHOU  the  rellux  movements  woro  almost  abolished  in  tivo  minutes, 
and  c^nlinuod  until  death,  but  at  anytime  during  the  flr^t  tea  or 
twenty  minutes  could  at  orieu  be  rusloi-ud  by  section  of  the  upper 
oord;  and  that,  both  after  largo  and  afier  small  toxic  dosns,  a  tjmo 


*  Diffttallrftn  and  digitoxUfin  mn  itiXfo-ilrt*  r««paeUrel7  tnm  digiialin  u>d  iligitoils 
of  Sahnitileborg.  A  itadjof  thrir  iibfiklof^irn  1  tpllan  majba  fuiind  In  Ank./.  Krptr.  PalX. 
H,  I'hnm,,  ltd.  ir.  p.  IVI.  FuT  ft  papac  an  Ibe  soDlrp^mt11t•  Mtlrltjr  •>  pobon*  of  (h*  ruiOM 
ftlltXtdavtlTopilualpUiof  digUullB  b?  Dr.  Banict,  sec  0<irr.  <i  Mim.  Soe,  Thirajt.,  tBS3-3>). 

t  Raniult  alto  Schmidt'i  JahrlVcMr,  Bd.  oliUi.  p.  331,  foi  alHtrul  \,i  theiii  bj  NI«oI»l 
Q9n,  vf  Doq»L 

t  Digiinntn  li  wwrted  lo  form  tba  balk  of  the  MlubU  dIgiuUn  of  eonuinei^  and  lo  b« 
til*  umn  u  tnprmiti.  taa  a«tiT4  prindpio  of  foap'tark.  A*  laponln  hu  h*Mi  appaiaaflf 
deiQoatlrtled  to  b«  the  phjriioliigliMil  intai^iiijtt  of  digitnlU,  it  U  fiTidcnt  that  the  «ba1«  nat- 
t«t  U  czoMdioclj  wnfiuad,  sod  tlial  tba  oi>ncla&ioii  In  tbo  tait  U  tbv  oat;  oa«  itiat  can  at  pit*- 
ent  be  reaebod.  V,  H.  IinlTtiD.  aa  lb«  tmdH  of  eipsrImcnU  mads  chlrR;  on  ddjc*,  qooim  t»  Um 
MBOlPliMi  that  tha  prj-iUllUod  dtftlUIln  of  h'nliisllt.  th*  ■minphoa*  digllallo  Of  Uomotl^ 
aad  the  Qsmnn  digtlnilo  bat*  (iiuilur  tati's  |ir4p«rliM.  U«  d(<niot  tbat  dtgilalla  tl  **ar 
•liminalerl  bj  th*  ktdaojra,  harlng  alwaj't  failwl  In  Sod  it  in  tho  n-  do.  {Antialn  iF/lfgihMt 
n-n.  £40.) 
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finally  come  whon  divisioa  of  Ibo  cord  had  no  power  to  roatoro  the  Io«t 
iMflcx  functions.  Thoae  oxporimonl*  havo  boon  confirfnod  Ujr  Dr.  M«K 
huizoo  {Arch./.  Phijsioi,  vW.,  1873).  The  pocond  of  Dr.  Weil's  scries  of 
•xperimonts  were  diroctoJ  to  discovc-riiis  whether  the  action  upon  Ibo 
inhibitory  ruflcx  oontroa  and  the  cord  was  a  direct  one,  or  ■was  simply 
the  retwll  of  i-ho  altered  circulation.  In  thin  part  of  the  iovotttlgtition, 
tfaa  hearlit  of  ttag*  wero  cut  out,  or  their  motiou  arrested  hy  tlio  local 
applicnlion  of  a  ooiicoiitratod  solution  of  nitrate  of  potaiuium,  or  rcn- 
d«^l^d  elon-or  by  a  dilute  »olatioii  of  tho  same  aalt,  and  the  offocu  of 
thcito  Tiirious  procedures  upon  the  redox  aeiivity  were  studied.  It  was 
found  that  aluwing  of  tbo  hoart*s  aclioD  did  excite  tho  Sotacbooovr'a 
centre,  but  not  to  nearly  so  groat  itn  extent  ah  did  dit;iUilii),  and  thai 
miaato  doaiw  of  JigiUlis  sometiTues  stimulated  the  Set«cbonow'9  gan. 
glioD  and  lowurud  rutlux  activity  boforo  the  heart  was  aonsibly  affected. 
In  r^rnrd  to  tho  itpinal  cord  it  nran  proved  that  when  tho  heart  wan 
killed  by  tbo  local  action  of  putik-tli  the  reflex  functions  of  the  spinal 
ganglia  remained  intact  for  a  muoli  lon^r  period  than  when  digit&lifi 
«M  administered. 

Oinnlalion. — ^Tbo  action  of  digitulis  upon  tho  heart  of  tho  fVogwas, 

1  believe,  flrst  invosti^rntod  by  M.  Vulpiaa  {Compta-JIendus  d«  la  So€. 

ie  Biol;  1855,  p.  70),  who  has   been  followed  by  numerous  ohaorvons, 

among  wbum  may  be  inontioned  W.  Dybkowsky  nnd  K.  Pelikan  {Zcit- 

Khrifl  /kr  WUuMchaft.  Zoolo^k,  lid.  xi.,  1863),  A.  B.  Uoyor  (^ArbeUen 

*us  dem  Pkifsiolofjischen  InsUUt  su  ZUrkK  quot«d  by  Boohm),  Lottos 

*o<i  Logroux  (quoted  by  Gourval),  Claude  Bernard  (quoted  by  Gourvat), 

Rudolf  Boehm  (^Pjiager't  Archiv  far  Pkysiologie,  Bd.  t.,  1872),  IXomoUo 

(^Archiva  O^ndrales  de  MfdeeiM,  July,  1861),  (iourvat  (Qazeite  Mtdicale 

4c  Paris,  1871),  PothergiU  {Digitalii,  London,  1371),  Faggo  and  St«Too- 

aon  ( TraM.  Roy.  Soe.,  London,  vol.  xir.),  J.  P.  Williams  {Arch./.  Exper. 

.Path.  V.  Pharm.,  xiil.  t),  and  H.  F.  Gaskell  {Joum.  of  Physiol.,  w.  48). 

The  atatoments  of  tboiw  invostigatora  agree  in  all  oanontinl  points. 
One  or  two  of  thorn  havo  occasionally  noted  a  primary  brief  accelera- 
tion of  tho  heart's  action;  but  the  mrity  of  its  ooeurrenco  shown  that 
it  hafl  been  probably  produced  by  some  extraneous  unnoted  influoDce. 

Tlio  llrst  distinctive  action  of  the  drug  is  a  marked  Iccuicning  of  the 
Xturabor  of  cardiac  beats  per  minute,  due  to  a  prolongation  of  tho  dias- 
tole, which  mny  be  complete,  but  is  more  generally  divided  by  an  abor- 
tlfe  attempt  at  ventricular  contraotion.  The  aystole  is  abnormally 
«fior;getic,  so  that  the  ventricloe  become  white  as  tho  hist  drop  of  blood 
ia  sqaeesed  out  of  them.  Ak  tho  action  of  the  drag  becomoa  more 
intense,  the  rhythm  of  the  heart  is  very  much  aflecied,  thu  vontnclo 
and  aaricia  no  longer  beating  in  accord.  At  the  same  time  tho  diastole 
generally  becomee  imperiect,  one  portion  of  the  ventricle  maintaining 
Ita  systolic  spasm,  while  the  rest  dilate^.  Thus,  the  extreme  upox  may 
nmiain  bard  and  white  during  tho  diaatolo,  und  eren  hernial  protni- 
aioo*  of  the  reDtriclo  may  occur,    finally,  the  heart  ia  arrcittod  in 
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systole;  and  ob  Uie  muaulo  eo  bortlona,  of  course  ftll  tta  poiror  of  r^ 
Bponding  to  okctrical  or  other  excitanU  is  Inst. 

Id  soinu  raru  iD^tADcea,  imteaci  of  lh«  above  senos  of  plionomena, 
the  diastolic  periods  throughout  aro  prolonjpod  and  quiet,  and  after 
tuvcrul  |>orii>iL)  of  relaxation,  loating  for  lea  or  tweuty  Aocouds,  fit»l 
diaatolic  arrt'Bt  may  occur. 

As  both  Doehm  {op.  cit.,  p.  1(53)  and  Dybkows.Icy  nnd  Pelikao  (he. 
ett.')  liiLvo  found  that  the  Blowing  of  ttic  lioan's  bvat,  the  iucruwod 
enerj^y  of  contraction,  a,nd  tbo  jrro^ilarity  and  final  6^*stolic  arroat  are 
producod  by  digitnliH  nflor  division  of  the  vagi  and  destruction  of  the 
ipiniil  curd,  and  us  both  Acki^riiiaDQ  (<iLio(vd  by  Boulim,  op.  cit.,  p.  158) 
And  Boehm  have  found  tliat  the  paralyzing*  of  the  poripbenil  enda  of 
tbc  va.^i  by  atropiao  doea  not  prevent  the  phenomena  juist  alluded  to,  it 
U  evidtjnt  lliat  the  drug  acts  dlroelly  upou  ihe  heart-niusfle  itself,  a 
conclusion  whicb  is  con  Armed  by  Eulenburg  and  Ehrenbaug  ^quoted 
by  Dr.  T.  Lauder  Bruutou,  Oa  Dirjilaiis,  Loudon,  1868.  p.  fil),  who 
found  that  digitalie,  whon  locally  applied,  acta  at  once  upon  the  heart. 
On  tbo  other  hjiiid,  the  inhibitory  nctivily  of  the  peripheral  ond»  of 
ibc  pneumngustrica  bt  vritbout  doubt  iucreaaod  by  the  drug.  There  is 
DO  Bta^  in  vrhich  stimulation  of  the  vagi  dood  not  cause  diastolio 
arroet.  Indeed,  Dyllrowalty  and  Polilian  ha\*e  seen  ;;n]7anizatioD  of 
iiervoa  produce  Buc-h  rulaxaliuu  in  Lho  aiirieloB  after  tbo  vontricloa  had 
ftbrondy  become  permanently  contracted.  Further,  Roolim  has  found 
that  a  Btimulutiun  of  tbo  pneumogaslrics  which  Je  iii»iifUL-ii:nL  to  make 
itself  felt  before  poisoning  will,  aftor  the  exhibition  of  digitalis,  cati5o 
di»^<lol!c  arrest  lasting  for  many  minutes. 

It  apiKsunt,  tborefure,  that  the  peripheral  cardiac  iidiibitory  appAra- 
tus  slmres  iu  the  stimulftnt  action  of  di^iUilii;  aud  a«  fiochm  has  found 
that  diiMtolie  am'st  never  takes  plaee  in  frogs  poisoned  wilh  Ihe  drug, 
after  Bsetion  of  tbc  vagi,  it  ia  probable  that  this  rare  mode  of  death  is 
rcMilly  due  to  auper-oxcitation  of  tbo  inhibitory  cardiac  nerrefl. 

Rudolf  Boclim  (op.  C((-,  p.  170)  baa  inveetigntcd  the  infiuonce  of 
digitaliH  upon  iho  working  power  of  tbo  heart  when  froed  from  all  con- 
nection with  the  central  ncrvuuB  system.  By  using  the  method  of 
Ludwig  and  Coatn,  be  found  as  a  constant  rceult  that  the  amount  of 
■work  done  was  incronsed  by  smnli  doaos  of  digitnlis;  that  alter  lar^ 
doses  a  similar  incruAHe  wjw  foUoweil  in  a  short  time  by  very  great 
diminution  in  the  expenditure  of  power  by  tbo  heart,  a  diminution 
apparently  due  to  imperfect  diastole  and  oonnoquont  non-admimion  of 
serum  into  Iho  viaeus.  l(y  direct  experiment  with  an  artifirial  eircula- 
tion  Dr.  Willinins  has  proved  that  the  cut-out  fhjg's  buurt  uctuully  put* 
out  much  more  foroo  than  normal  under  the  iuQuonco  of  digitAlia.  Dr, 
Williams  bolievoa  that  the  increa.ied  work  of  the  heart  is  largely  d«- 
pendeot  upon  an  altered  tone  of  the  muatlo,  producing  a  more  complete 
diastolic  enb»rgemont  of  the  vontrielce.  That  tbo  systolic  arrest  of  tbe 
Itoart  by  digitalis  is  nut  of  tbe  nature  of  a  paralysis  but  of  a  eposm  ia 


I 
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indicatod  hy  tho  fact  that  tboro  oro  variouM  paralyKing  druge  wLicb, 
applied  to  tbo  coiitrnofed  heart,  will  cause  it  to  rocutnmcnce  ila  boat 
(Schiniodeb«r£,  Beitr.  t.  Anat.  u.  Physiol,  Foslgabe,  A.  Ludwig).  Th» 
exporiruonta  of  Fratt^oiii  I'Vank  upon  thu  iGolutcd  apex  of  the  hoart 
appear  to  eliow  tijat  il  \a  upoa  the  muscle  nttbcr  thAo  upon  tbv  iatro- 
earOiac  giingUa  that  digitaliis  ntU  {Journ.  de  Med.  de  Bordeaux,  xi.  67).* 

Tho  elaborate  oxperinjonts  of  L.  Traube  {Oesammelte  Se.itrat)e  Jur 
Pathologic  vnd  PkytiohgU.,  iJd.  i.,  Berlin,  1871)  upon  vranii-bloodcd 
ariimaU  sbowixl  that  in  dogs  mod«ral«  dosee  of  digitalis  produce  in- 
creased arterial  pr<u88urc,  with  lowortng  of  tho  rate  of  tbo  cardiac  pul- 
sation. When  toxic  doeea  wuro  used,  these  pbcnoineua  n-vre  followed 
by  iiicraaa«  of  the  pubc-tVoqueiicy  and  tall  of  the  arteri&t  proasuro, 
which,  howovor,  did  not  r^ommonco  at  tbo  enme  time,  sinco  [h«  tnaxi- 
tnutn  pressure  was  not  reached  until  tho  puUe  had  risen  above  the 
original,  uorinnl  point. 

Tho  eKpcrimoiita  of  Boohm,  Brunbon  {loc.  cit.\  Gourvat  {loc.  eU.'), 
and  Kauthiann  on  soluble  digitalin  (^Rei>.  de  Med^  iv.),  are  in  accord 
with  thoBO  of  Traube:  ito  that  it  iiiuy  bo  considered  prurod  that  in 
nuiiiunals  niodcrnto  doses  of  digitalis  produce  rise  of  arterial  pruMure 
with  diminisbod  putao-rato. 

Professor  L.  Traube  has  found  that,  after  section  of  the  vagi,  digi- 
Uillg  U  in  wann-bloodod  atiiiiiaU,  with  t&th  cxcoptiotis,  incapablu  of  re- 
ducing the  pube-rato,  and,  contrariwise,  thiiL  when  tho  putso-fref^iicncy 
ban  buCD  reduced  by  the  drug,  acction  of  tho  nen'oB  causes  an  imme- 
diate and  very  marked  rise  in  tho  rate  of  pulsation.  I  believe  Boohmf 
bott  oxiM>rimenln1ty  coiifi ruivd  tbi^,  nti  have  aluo  Kiiufmunn  and  Gourvat. 

Il  hns  been  HUggc«iCcd  tliat  t1te  slowing  of  ibe  pulse  is  due  dimply 
to  the  incrua&vd  arterial  pi-esdure,  but  Kaufmann  (ioc.  cU.,  p.  389)  liaa 
Qoticod  tho  slowing  of  tho  pulse  without  rise  of  the  arterial  pressure, 
and  it  appears  to  mo  demoiistnttod  that  digitalis  stiiimlatos  the  cardiac 
inhibitory  ncr\-uuA  uppurntus.  The  experiments  of  Kaufmann  seem  to 
show  that  to  mammals  tlivro  is  not  at  anytime  under  the  influence 
of  digitalis  an  incren^cd  siti^coptibility  of  the  poriphorul  vagi ;  and  it  is 
probable  that  it  is  the  inlra-cardiac  inhibitory  centres  rather  than  the 
librea  of  the  vagi  which  are  acted  upon.  The  occaHiuiial  reduction  of 
the  bcart-beat  in  warm-blooded  animals  by  digitalis  after  eeetion  ot  tbo 
ragi  (Tniubo,  Kaulumuu)  dhows,  however,  either  that  thu  inhibitory 
ncnes  in  »ome  animals  lind  another  path  than  the  pneunio£aatrics,or 


*  In  appMrfnt  opjiMillan  la  all  ihia  olilar  oriilNion  *re  tb*  ronarobM  »f  UtMi*.  Donald- 
MB  uid  Starrna  (/'i«n>.  o/  Plig»i<itoyii.  It.).  For  ku  •Inhor&la  dlHDBloD  at  tliU  (ttpor.  ^04 
fcr  Ibsnuoni  whjr  I  du  nut  [liink  il  ibuulil  elinngB  oar  tlon,  w«  edUorikl  to  Tii*yaf,  Uiii., 
Ftfeniary,  IKH5.  H.  Tan  Op»n«lin«lkl  (  Vrr\a-,dl.  tUr  Cn-<frt*  j.  Imi.  iU-1^  iHH,  tiU.) 
bsliavw  ihal  digltitlla  meU  dlfferintl/  iipuD  tbo  tight  h*arl  IhaD  >i|><>n  lb*  left.  Bad  wpccltH^ 
opoii  tba  tlflit  Bod  tita  Itft  «oro]»r]  kitcrj,  ckiulnj(  the  laltor  to  lie  ttrerftUpil,  whUat  Ihoturmar 
ooaUlDi  no  inorB  bluu^  Iban  normal.  To  mj'  mind  bit  erdUncs  U  not  •nfflotiaihi  «M»blltb  a 
tbcorj  whlnb  In  lUtlT  (Mtsa  w  aiirM»Miabl«. 

f  Ul*  lalif  nag*  la  aooh  aa  to  lm-»  ih«  pnlnt  unDanbat  d«<ubtfaL     Op.  oil.,  pp.  ISS,  189. 
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cliw  lliat  there  ia  an  ndiUtionnl — somolfino»  Inoperative,  somctimwi  ed- 
ciont — cftiise  of  the  rcduulion  of  tlio  pulat-rate.  As  il  baa  been  (Jiom 
that  digitalis  ia  capable  of  slowing  tho  beat  of  tlio  iaolatoci  heart  of  the 
iVug,  it  prohiibly  exerts  a  similar  influonco  at  ihnot),  in  miunmala,  opon 
tlie  csi-diac  iquhcIo  or  ila  inliiltiloi-y  ganglia. 

Although  digitiilis  doe»  increase  tho  muscular  onorgj  of  (lie  bcvt, 
it  ftOOmB  scarcely  posHiblo  that  tho  onormoua  nw  of  preeeure  produced 
by  it  can  be  owing  to  thin  alono.  This  a  priori  reasoning  has  r«c«iT«d 
experimental  confirmalion  from  Malan,*  I'otbergill  Qoc.  eit.),  Gourrat 
(loc.  cit.),  Ackormnnn  (^Ueber  die  iVirHun^en  tier  Digitalis,  in  Votimaiui* 
Bammluny  Kliniicher  Vortrarfe,  No.  48,  Loipsic,  1872),  and  BolJt  (iii- 
eujurai  Disaerttition,  SchmiiU's  JafirbUcher,  March,  1872).  Tho  fint 
three  of  tliesu  InTostigatoiit  have  fuiiiid  that  tho  artoriolos  of  the  boga 
■Kch  ua  socn  under  tiio  microscope  undergo  very  decided  coolractioo 
alter  the  syatoniie  ubo  of  digitnliiii  und  Ackermaun  states  Ibat  if  the 
alt'lomon  of  a  rabbit  bo  openod  eo  a«  to  expose  tho  arteries  of  the 
mesentery,  a  Tory  marked  contraction,  even  to  th«  partial  oblitoruttoo 
^f  tho  lunion  of  tho  tossoIs,  can  bo  readily  eccn  to  follow  Lho  oshibitioa 
of  digitalis. 

Boldt  exporiinonted  upon  curai-iztxl  froga  after  the  mannor  of  CoIib- 
hoiin,  and  found  that  tho  first  effect  of  the  digitalis  was  mtirked  con> 
traction  of  the  arterioles. 

It  is  stated  by  Kaufmann  that  in  tho  latter  stages  of  digitalis- poisoa 
Ing  tho  pcrtphoml  vngi  nro  parulyzod  «o  that  gulvanie  stimulation  of 
their  trunks  in  powerlcM  to  affect  the  heart.  Tbi»  appears  to  be  io 
oppoailiontoall  previous  obftcn.-atioQH,  ond  therefore  must  be  confirmed 
before  acceptance. 

According  to  Bochm,  Traiibo  found  that,  if  tho  spine  bo  divided, 
digitalis  ia  powiirless  to  inercaM5  the  arterial  prcaauiti,  although 
ing,  as  usual,  the  pulme-rato.  The  Fuime  authority  aim)  states  that' 
aold  hns  soon  an  excessive  flili  of  tho  arterial  preseupo  onmo  immo<liatcly 
upon  tho  division  of  tho  spinal  C'urd  in  an  animal  under  lho  inflneiice 
of  digitnlia.  Further,  in  his  own  cxpcrimctits  Bocbm  has  altaiiie<l 
similar  results,  or,  in  othur  worda^  has  found  that  after  ecpamtion  »f 
tho  Rmall  vesaclA  fVom  the  vaao-motor  ncrva-contre,  di^talis  Uoe«  not 
Inc'itinHc  nrtorial  pn>«8ura. 

These  expcrimonls  would  ncorn  to  prove  that  digitalis  acta  upon  the 
Tosscls  by  etiniulaliiig  the  vni^o-iuotor  oontrcA  in  tbo  base  of  the  bmin; 
but  they  huvo  been  eorilrndietod  by  AcUcrmftrin  (op.  eit.,  p.  3Q7),  who 
stAtcH  that  ho  has  many  limes  cut  ihc  spinal  cord  and  without  exco[>- 
tion  found  a  vory  marUod  rise  of  arteriul  prai>«uro  fallow  the  injcctioo 
of  digitalis.  Unfortunately,  none  of  these  experiments  have,  that  I 
am  aware  of,  been  published  in  detail,  and  it  is  tbcrutbre  impossible 
to  Biial/KO  or  to  reconcile  them;  but  GOrz  (^Schmidt's  Jahriiucha;  Bd 


•  QoPlBd  lij  FotheTgill  (ap.  ei'l.). 
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olTiii.)  expresses  th«  oi)iQioti  that  AcUcrmnnn  JEJ  oot  tally  dlvldo  Ute 

corJ  in  bis  experiments.     GOrz  himself  round  that  a  rUe  is  produced 

bjr  digit»lin  after  divUion  of  iho  cord,  but  of  mo  hieiuU  au  amount  as  to 

be  rcndily  accounted  for  by  tho  increased  power  of  the  heart.*    It  ia 

«xc«<>dingly  prob&blo  tbut  (j^rz's  oxplaimtion  U  corroot;  moreover,  it 

Ea  possible  that  tbo  cord  in  these  ciises  was  not  caiiroly  cut.    I  have 

found  hy  actual  oxporitiiont  that  a  siiiiial  cord  may  be  ho  diridcd  tliut 

Ibo  aoinml  has  neither  eunsalion  nor  power  of  voluntary  niuliou  below 

the  point  of  section,  although  aufliuient  ncrre-tibi'OB  retain  thuir  inUi^ 

rity  to  transmit  vaso-motor  impulses,  so  tbal  galvanization  of  a  Hco«i. 

tiro  nur\*e  boluvr  ibo  point  of  Hvcliou  produces  imiiiediutu  rii»c  of  ibo 

trtcrial  prossuro  vrilhout  eliciling  any  puia-vrios  from  thv  animal.    Dr. 

J.  F.  Willinnis  {Arch./.  Erpcr.  i'ath.  «.  J'hiirm.,  xiii.  1)  bag  also  found, 

ttler  reduction  of  blood- pi'OHSutx!  t»  xoro  by  cblural,  tbal  diglluUii  will 

causo  rise  of  pressure.    Tliis  does  not,  however,  throw  nuich  light  upon 

tbo  raso-raotor  action  of  tbo  drug,  bocauHO  by  enormous  do«es  of  chloral 

tho  heart  is  altnoBt  aa  much  affcctod  aa  is  tho  vaso-inotor  tiyBtum.    Drs. 

Bruiitun  and  Meyor  {Journ.  Anat.,  p.  138)  injected  digitalin  into  llie  car 

of  a  mhbit  whoso  ccr\-ical  eyinjuthotic  and  pncumogaslnca  hud  boon 

dMtroyed,  but  wei-o  unable  to  obtain  any  entisfactoiy  ro»ult;  thoro  was 

certainly  no  comtlnnt  percuptiblo  cotitraction,  although  soniutiincs  tho 

~Ve»!tcU  wore  nccn  to  empty  thomBclvos  more  rapidly  than  before  tbo 

iojoction.     By  oonsonlanoons,  iiidcpciidont  researches,  Drs.  Ringer  and 

Qamsbury  (Moiico-CKir.   Tr^ru.,  Ixvii.)  and   Mo««r4.  Donaldson  and 

StavenA  (Josm.  Fhysinl.^  iv.),  uning  the  method  of  Uaskoll  more  or  leu 

modified,  luivo  appui-unlly  provod  tlmt  digitalis  acts  upon  tlio  walls  of 

the  arterioles.    They  dctttroyed  tho  ner^'c-contrcs  of  a  terrapin,  excised 

tho  hcort,  and  connected  bottlea  in  such  n  way  with  the  blood-rtsscls 

ihnt  liquids  would  run  through  tho  arierioB  and  voiuo  out  through  the 

Toins.     Under  such  eircumfttancos  they  noted  a  marked  reduction  of 

Iho  rate  of  0ow  when  ftolublo  digilalin  was  placed  ia  tho  artificial 

•«ruin. 

Professor  R.  A.  Kobertt  {Tkerap.  Qaz.,  vol.  iii.,  1887),  in  a  scries  of 
axperiinenls  similar  in  principle  to  those  of  Ringer  and  Sainsbury,  but 
made  upon  the  exciwxt  kidney,  found  that  digilolis  lelordn  greatly  the 
flow  of  lii)uid  through  the  organ,  and  Ihorofore  acts  directly  upon  tho 
cualfl  of  the  sniallur  vessels.  1  think  that  it  must  be  iiuknowledged 
that  digitalis  han  a  direct  action  upon  the  XBoUt  <tf  tht  arterioies,  but  it  is 
highly  probable  that  it  aisc  ads  upon  the  vauhmot»r  ceittre  in  the  mfivVa. 
Jt  baa  been  shown  thai  the  dicrotiiim  in  Uio  frog's  pulse  is  dus 
Co  Eu  attempted  diastole  before  tho  systolic  impulse  has  yielded  ;  and 


•  A  ■Unilat  riM  ksa b«M  ebtsnid by  KAsfMasa,  sbA  Am*  not,  hoimw,  glra  tlia  oMsl 

«f  k  [lor.  eil.,  p,  40ll). 

1  rr«rH»r  Kal^rl  Intcj  imt>  *)M«)ii»eil*  rf  Ji'-gltar-'-  ■ii<l  tUfUattim  whinit  bit4  bHA  mp. 
F>l(»l  bj  PnrfnMr  8<hiDl«il«liDri,  tbnir  4lnOT*rar,  *a4  rBiio<]  ibfti  lii>(«ftd  of  ixHiln«tlBS  th* 
VMCNIiqf  tb«  kMntj  tbcj  ■divclj'  dUaud  tbcm  uid  Lncmwcd  iha  lloir  af  tiqaid. 


362 


OEXERAL    REMF.DTE3. 


Kftufm&Qn  h&6  dotorminod  that  in  the  mikmmal  a  similar  partial  relax- 
ation, arrested  by  a  ronewed  very  brief  systole,  occiira  nnd  givoe  origin 
to  a  double  |iulso.  Knufiimna  hits  also  uoliccd  that  u  tciidoncy  to  car- 
diac tctanUB  is  maiiifoatod  ia  the  bursa,  an  in  the  iVog,  under  the  influ- 
ence of  digitalis,  but  that  in  the  former  aninml  a  permanent,  comploto 
curdimt  spusm  never  occur*.  Ho  has  furtliur  oxiwrimenUilly  dcterminod 
that  the  diastolic  aa  well  ba  the  nyntolic  intra<Tontric:ular  prcsiiuru  la 
iiicrcaisud,  but  that  Lliu  diastolLo  iiitro-auricular  prcxsuro  is  tdightly 
diminished.  If  it  should  be  hfiroan«r  proved  that  thoae  an  constant 
ph(.-nomona,  it  would  appear  that  the  drug  acts  upon  the  ventricles 
rather  than  upon  the  ivuricloB. 

The  following  propOHtlion  exprMsos  our  ppoeent  knowlodgu,  aod 
probably  U  very  eli>»o  to  the  truth  : 

DiffitalU  in  moderaU  tiosta  ttiiAulates  the  muscular-moloT  portion  of  (Ac 
heart  (prolmbiy  ita  contained  ganglia),  increases  the  activity  of  the  in&i'6u 
tory  appitratui,  and  causes  contraction  of  the  arteriola,  probably  by  an 
action  otk  the  vaso-motor  centres  in  tho  c-ord,  and  also  upon  the  walla 
of  iho  nrtorioles,  As  a  consequence  of  the  ftnt  action,  the  cardiac 
beat.1  became  much  stronger ;  as  tho  result  of  the  la.'tt,  there  la  narrow- 
ing of  tho  blood-paths,  and  to  the  passage  of  the  vital  fluid  an  incroasod 
reitititunco,  which,  acting  on  tho  alre.idy  ozcitod  inhibitory  syslem,  aids 
in  tho  slowing  of  the  pulac. 

According  to  my  own  oxpcrionoc,  decided  thcrnpoutic  doHos  ofdi^i* 
tAlis,  in  maa  as  in  other  mammala,  produce  greiit  reduction  and  soino- 
timoB  dicrotism  of  tho  pulse,  and  increase  tho  siw  and  force  of  tho 
wave;  at  tho  onine  time  thu  arterial  tonnion  is  augmented.  Poisonotw 
doses  induce,  at^er  a  time,  increase  of  tho  piilso-rato,  with  smallaoea 
and  weakness  of  tho  wave  and  lowered  arterial  pro8«aro. 

SphvEfmofrraphic  atudiea  of  the  effeot  of  digitalis  upon  persons  suf- 
fering from  variouH  acute  and  chronic  diseases  have  been  mode  by  M. 
Legrous,  If.  Bordier  (BulL  Therap.,  1868,  p.  110),  Constantino  Paul 
(flw//,  Thcrfip.,  ISCS,  p.  193),  and  Pant  Lorrain  (^Journal  de  rAnal.  et  de 
la  Physiol. ,  1870j,  Tbo  prubloiiLs  offered  by  those  gentlemen  are  w 
complex  as  to  render  a  detailed  study  almost  impowible;  but,  as  a 
whole,  their  traeinj^  seem  to  confirm  my  personal  experience  Paul 
Lorrain  calls  attention  to  tho  fact  that  when  the  dnig  has  reduced  tho 
piilge-mte  very  greatly  a  second  abortive  systole  can,  on  auocullatlaD, 
Hoinetimes  ho  heard  occurring  during  tho  long  diastole,  and  some  of  bis 
sphygmoj;raphic  tracings  are  markedly  dicrotic.  It  is  evident  that  in 
man  the  sooond  systolic  movomont  occurs  precisely  an  in  animals;  and 
it  «eoni8  very  corlatn  that  the  propoaition  framed  for  tho  lower  mam- 
mals applies  also  to  man. 

When  the  pulse  has  been  reduced  by  digitalis  to  forty  or  aiXy  n 
minute,  tha  change  ttom  the  recumbent  to  the  erect  poiiition  will  not 
iDfVuquently  eufllce  to  alter  at  oaoo  its  chuructor,  so  that  it  vrill  become 
focblO)  small,  and  one  hundred  and  filXy  per  minute.    The  oxplanatien 
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of  this  Bccma  to  be  that  tho  heart  of  auch  a  pntlont  Is  Just  Id  th«  por- 
tion in  <rhich  tho  din-stolic  impultio  H  boin^  or«rcomi>  by  ihc  <ixceadi7« 
■jstulic  HLimulatiori  of  tho  drug.  Whilu  thu  patieut  is  rueumbvnt,  the 
lino  is  not  piaiucti  over,  biit  the  adilttionat  Htimulalion  of  the  erect  posi- 
tion cam'ca  thu  huart  beyond  tho  limit  of  rvgular  dto^tuto,  and  th«  ovci-* 
affoots  of  tho  drug  Aro  at  oiico  inaDit'ustud. 

The  fiile  of  the  active  principleii  of  digitalis  in  the  biiniaii  system 
lias  Lot  been  madu  out,  but  iho  expuriuiuiita  of  G.  H.  Itfigcr  (C-omjtf.- 
lUhd.  S9e.  Biol,  I,  m$9)  aeem  to  prove  that  Cboy  ar«  not  doatroyod  in 
the  liver. 

The  inRuenco  of  digitalis  upon  tho  ariaarj'  aocrutioo  iu  health  has 
beon  studied  bj'  nuiuurous  observers,  witli  such  divor»o  roaulte  as  to 
proTo  that  tho  action  of  Iho  drug  on  tho  kidncyn  is  so  iTieonsistont  and 
TBiyinf^  am  to  render  it  probablo  that  it  is  in  groat  inuosuru  iiidiruct 
nibcr  than  direct.  Thus,  Jorg,  llammond  (Proc.  Biol.  Hept.  Acad.  Nat, 
Seieneo,  Thiia.,  Doc.  1S6S),  and  Dmnton  (loc.  cit.  ]  have  found  the  Hcro- 
tJon  more  or  loss  dooideilly  increased,  and  HomoUe  (^Arekioa  Q^nirales, 
July,  ISai).  Wiiiogradoff  (VircA.ji«'«  Archiv,  Bd,  xxii..  1861),  Statlion, 
and,  according  to  Brunton,  abio  Krabmor,  XKiyskuDs,  Vasaul,  and  Hbolil, 
bavA  fouod  it  cither  uninfiucnced  or  diminished.  K&ufnmn.D  bos  fonad 
it  uniformly  diiniDishod  in  llio  dog  {loc.  eit..  p.  411). 

Tho  ur*a  in  tho  apparently  vi-ry  caroAil  experiments  of  Winojrra- 

doff  (/oc.  n(.),  of  Sladion  iPrager  Viertefjahrs.  f.  Prakt.  Heilk.,  18«2,  BJ. 

IxKii.),  and  of  Haminond  (loc.  dt.),  wae  diminished,  while  io  the  almost 

'•qually  elaborate  oxporiinontj^  of  Brunton  (loc.  eit.)  it  waa  increased. 

All  four  observe™  noted  lessening  of  th»  chlorides.     M^gemnd,  uaing 

the  cr>'stn!lizc<l  digitatin  of  Xativclle,  found  his  urino  increased  twenty* 

fivo  per  c«nt.  but  his  urea  diminished  twenty  per  cent.    Augusts  H«ni- 

nier  ha-t  sought  without  bdcoiwb  for  sugar  in  tho  uriao  both  of  palieiita 

taking  brge  doses  of  digitalis  and  of  rabbits  poisoned  with  the  drag 

(Paris  Thesis,  1868).     Kaufmann  {liic.  ctt.,  p.  413)  states  that  dtgitAlis 

Imtos,  or  preparations  which  produce  local  irritation,  caufio  in  the  dog 

.U  iacrcam)  in  tho  elimination  of  urcs,  but  ttint  when  digitnliii  is  given 

(In  solution,  bo  as  to  avoid  all  local  irritittlon,  tho  cxcrotiou  of  tiroa  ts 

'diminish  oil. 

It  Is  very  certain  that  t^xie  dosos  of  digitalis  lower  tho  tomponture 
h«  Dumbur  of  degroM  iu  hoaltliy  men  and  animals.  It  would  soom, 
(however,  that  the  fall  of  t«mpemture  in  generally,  if  not  always,  pro* 
ied  by  a  rise,  as  has  beoo  noted  by  Bouluy  and  Iteynal,  by  Dumiril, 
Potnarquay,  and  Locointo  (quoted  by  Brunton),  by  Hirta,  by  Lcgros 
(Thise,  1867,  quoted  by  Gourvat),  and  by  Gourrnt  {Oa:.  Mtd.de  Paris, 
1S71,  p.  ST2).  Kauftnann  beliovos  that  such  rise  is  duo  to  tbo  IocaI 
irritatiOD  produced  by  the  drug,  and  asMrts  that  if  no  irriution  bo 
produced  there  ia  always  in  the  animal  a  fhll  of  rcotal  tempoi-iture 
(0.4-0.0"  C.)  after  even  a  focblo  do«w  of  dlgitalln. 

Tho  effect  of  therapeuHe  doses  in  tbo  owrnal  condition  has  Dot  beoo 


361 


OESBAAL  REMEDIES. 


olosoly  Btudiod,  that  1  am  awaro  of.  But  in  a  number  of  cu««,  cliioQy 
of  pneumonia,  Z.  E.  Coblentz  (StraBbourg  Thosis,  1862)  found  that 
about  twelve  bourn  after  the  fall  of  the  pu!«e  there  was  also  n  fall  of 
lempcruturo.  Tbo  UJiidcncy  of  our  prCMont  knowiodgo  U  to  coonoct 
tb«  changes  iq  tompcmturo  induced  by  di^tatia  n-ith  the  changoo  of 
Ui«  circulatioii ;  and  it  sooms  vary  poNftibla  thnt  tbompcutio  dosoK  in 
lioallh  may  bo  found  to  increase  bodily  btat,  although  in  f«ror  Ihc/ 
may  diiniriiith  it. 

TnnnArEDTiOB. — ^Tho  obief  clinieal  use  of  digitaiia  i«  in  diACftsos  of 
thti  boart;  und  fiDui  what  has  boon  Biiid  of  ito  phyeiulogienl  actioD  it 
logically  fullows  tbat  it  nbould  be  uiicful  in  lo»!i  of  cardiac  power. 

Wb«ii  lbi>  muscle  of  the  hoiirt  is  for  any  i"aison  uni^quol  to  ibe  task 
eet  it,  the  aystolce  become  rapid  and  imporfoct,  and  by  this  irregular 
action  tlio  vcntriclon,  neither  completely  tilling  nor  completely  omptytog 
thuinaclvoB,  iuci'ca»o  tbu  embarrassniont.  Under  tlic»c  ciiX'umBtaDoea, 
digititlis,  by  longthoning  tbo  diastolic  paunon  and  ineroaning  tbo  forco 
of  the  n^'Htolic  contractiontt,  causos  the  vontrtcIcK  to  fill  UicmsoivoB  com- 
pletely in  the  ono  find  to  empty  tbemeuh-us  (.■umplelely  in  the  oibor 
act.  By  subduing  irregular  action  through  the  inhibitory  nerrcs,  and 
by  oQorguiiiig  the  mu^tcular  power  of  tbo  hcart-walL^  the  remedy  U  of 
incalculable  Borvicc,  and,  incroasing  nrtorial  lenBion  all  over  the  body, 
causes  the  disappearance  or  lewenin^  of  symptoms  due  to  low  pressuro 
in  the  artorios. 

It  ii  a  logical  necessity,  if  our  reoooning  as  to  th«  pliy»iol<^^l 
action  of  digitalis  ban  led  to  a  correct  result,  ibnt  tba  dru^  thould  bo 
of  tbo  greatest  service  when  the  lesion  is  simply  loss  of  cunliao  power, 
and  clinical  experionce  tallies  with  this  a  priori  argument.  In  simple 
dilataiion,  or  la  simple  failure  of  the  cardiac  musaU  without  valvular 
IcHion,  the  results  of  the  use  of  digiluUa  are  most  fa%'orablo. 

On  tbo  other  hund,  in  simple  hypertrophy  digitalis  does  barm,  and 
dhould  noTor  bo  used.  U  must  bo  borno  in  mind  tbiit  allhotigli  thta 
agrees  with  what  the  experimentalist  has  proved  to  be  the  action  of 
digitalis,  yet  it  was  di»oovored  indepttndontly  as  a  clinical  fact  by  prao- 
titionom.  Thus,  Niomcycr,  who  ridiculed  experimental  tliempcutics 
because  he  would  not  take  the  trouble  to  study  them  deeply  and  prao- 
ticnlly  and  waa  therefore  incnpablo  of  understanding  them, — Ntomoyer 
esys,  "  Digitalis  in  pure  uncomplicated  hypertrophy  is  unsuitable." 

Valvular  lesion  of  the  heart,  as  is  well  known,  gives  rise  under  iin- 
favoruble  circtmistaneea  to  dilatation,  but  in  favorable  cases  to  hyper- 
trophy, or  nitlior  in  the  groat  nuijority  of  OASue  t«  hypertrophy  with 
diktation.  Following  out  tbo  principlcit  ulrendy  inculcated,  ic  might 
seem  at  finst  tliat  the  use  of  digitalis  in  li>i)ertrophiud  hunrta  with 
valvular  lemon  ought  to  be  reprobated.  But  it  is  known  clinitalPy  that 
digitalis  often  does  good  in  valvular  lesion  with  vmlargemcnt  of  the  heart. 
Tbo  reaullB  of  logical  deductions  from  our  pb^-aio logical  conclusions  aa 
pramiaoft  are,  boiv«r«r,  oot  really  nt  variauco  with  this.    It  maet  b« 
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bomo  In  mind  that  etructural  ti^-pertropby  ami  ftinctional  hypcHrophj- 
tro  diffv7«Dt  things:  by  tbie  La  mcnnt  that  nlihoii^'h  o  tioart  bu  onlarg&d 
and  atwolutcly  Btronj^er  than  normal,  yet  it  may  be,  rotatiroly  to  tho 
work  roquiroJ  of  it,  weak.  Thus,  if  l  roprcsents  the  normal  work  of 
tho  h«.irt  nnd  1  lis  normal  power,  if  tbu  furmvr  be  iiicrva«etl  to  4  nud 
the  Iftttcr  to  3  tlie  heart  is  really  in  the  position  of  a  weak  organ, 
althougli  |>ofi8o8Hui  of  three  timoB  its  originnl  eirongth.  Konco  it  in 
that  dijjitatis  in  often  useftil  in  valvular  JiAcaso  with  hyportropliy.  \a 
the  vjut  majority  of  cases  tliu  hciu-t  with  liisonaed  valves  i»  in  the  posi- 
tion juflt  spoken  of;  but  eomctiraoa  tho  work  advance*  only  to  2  and 
th«  Mrongth  to  3;  then  tho  hypertrophy  beoomoB  excess  vc,  and  digi- 
talis will  increase  tho  dilllculty.  In  ulmoat  all  casus  tho  i[icr<.t&9cd  power 
«f  hypertrophy,  unlosa  the  muscle  bo  dogcnoratoJ,  rondora  effectual 
Rnnller  dosca  than  can  bo  used  in  diltitJilion,  nnd  nlflo  incrouHoa  tho 
danger  of  the  ovor-action  of  lar;^  doeoa. 

In  mitral  insu^cUncij  and  in  jnttral  stenosis  digitalis  is  often  of  groat 
Borvice.  It  ia  evident  that  in  botli  inntancea  the  valvular  losioo  leada 
OA  itA  (iNt  rMult  to  pulmonic  hypcrnsmia.  How  does  the  digitalis  leaaen 
liiisl  lu  tho  cu(w  oC  stenosis,  ihu  diiiKtole  being  lengthened  by  the 
remedy,  the  auricle  is  nffonled  more  time  to  empty  itself  into  tho  ven- 
tricle through  tho  narrowed  orifice,  nnd  at  the  samo  lime  is  etrengtheaed 
fn  ita  contracting  power;  evidently,  then,  tho  loft  ventricle  whon  its 
systole  oecura  will  liavo  much  more  to  contract  on  than  before  the 
digitalis  woH  administored,  and  the  amount  of  blood  in  tho  systomio 
circulation  will  bo  incroa««d, — i.e.,  the  amount  in  the  pulmonic  circula- 
tion will  bo  diminiahod ;  ftirther,  the  right  ventricle  will  have  greater 
power  afforded  it  to  force  tho  blood  through  the  lungs, — 1>.,  to  resiitt 
tli«  recoil  from  the  left  aurlcto  to  which  tho  impeded  valve  gives 
<»rigin. 

In  mitral  inSHffieicner/  tho  mechanism  ia  different,  but  the  result  in 
Ute  same.  Tlio  tncronsod  power  of  the  nystolo  will  throw  proportion- 
ately more  blood  through  the  nortic  onfico  than  through  tho  partially 
Open  valvQ.  The  opening  at  tbo  tiuutllcivat  mitr&l  vnlvo  ia  much 
■mailer  and  moro  obetructod  than  tho  aortic  orifice.  As  tho  foreo  or 
rapidity  of  the  current  increases  under  tho  action  of  digitalis,  tho 
ftiction  becomes  greater  at  both  orifices,  but  the  ratio  of  iocrciuo  is 
evidently  far  higher  in  tho  briuU  choked  mitral  leak  than  in  the  wide 
aortic  opening.  Ht.-nce  the  largo  orifice  con«lantly  gains  upon  tho 
smaller  an  tho  cnrdino  force  Is  inereaocd,  and,  moro  blood  passing  into 
the  systemic  circuliiiion,  tbo  pulmonic  vosacls  are  relieved.  Again,  the 
right  ventricle  shares  (he  slinmlant  action  of  tho  drug,  and  acta  moro 
stroitgly  upon  the  pulmonic  circulation,  rekisUng  the  diroct  backward 
flow  IVom  the  anriclc.  There  are  cohos  of  mitral  cordioo  dtseasa  in 
which  digitalis  scorns  to  be  indicated,  but  when  given  nets  unhappily. 
In  eomo  of  thono  cases  ibo  augmented  dtstreea  is  probably  caused  by  a 
ttraiD  upon  tlio  auricle*.    If  the  ventricle  be  already  too  strong  for  the 
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auricle,  nnd  if  by  virttio  oT  a  rorr  patulous  mitral  valvo  the  b«ckiiig 
ol'  thv  bluud  upon  tli«  nuriolo  b  wry  easy,  il  ia  readily  understood  W« 
increa»inf*  lht>  powar  of  Iho  ventric;l«  luny  nugmont  the  auricul&r  strain. 
Bspcoially  is  Utis  coDBidomtion  iniporliiQt  iu  the  light  of  Kaafmuia's 
TesearchoA,  which  seem  to  show  that,  the  ventricle  i»  mora  affected  by 
di.i^itnliH  tlmu  is  tho  liuriclo.  Aud  hvDce  that  a  etintulated  vcutriclv  nwy 
have  to  bo  mot  by  a  non-stimuluted  auricle. 

Iq  aortic  constriction  digiUilis  i«  usoftil  wh«n  the  heart-power  bogii» 
to  fail.  In  thosQ  cnsos  compensatoiy  h}-{)crtrophy,  with  stowocas  of 
acliou,  is  very  apt  to  occur,  or  even  to  become  esceeflive:  much  m«B 
frequently  tloas  this  happen  thnii  in  mitral  disease.  A^ain,  in  aortie 
insM^iencif  the  prolonged  iliaytolo  ot  digitalis  acliou  fa\'Ora  the  retun 
of  blood  to  the  heart,  and  la  not  adviintaj^eous.  It  is  e%ndeDt  tiat 
digitolie  U  not  flo  gcnot-alty  u»afiil  in  aortic  as  ia  mitral  disoaM :  ner*r- 
tliuless,  wlicn  the  bcart-musulo  faiU,  and  the  hypertrophy  is  not  oom- 
pcn»atory,  tho  drug  is  usoful  iii  both  aortic  stvDosis  aud  inaafficieDcy.' 

Fi-om  the  conaidcratuina  which  have  been  brought  forward,  it  9 
very  evident  that  n  knowledge  of  the  relation  ef  the  beart-miuclc  to 
tho  work  roquirod  of  it  in  any  individual  csae  Is  inucb  nioro  Doceesory 
to  the  therapeuiitit  than  to  know  what  Talva  in  diseued. 

ill  ^^  irritable  heart"  of  8oldiur«,  a  diaeaae  or  CDoditioD  of  carUiae 
irritability  evid&ntly  connected  with  muscular  wcakneeft,  aod  very 
probably  dependent  upon  exhnuRtion  of  the  inhibitory  nervoR,  Dr.  Da 
Costa  (^American  Jovrnnl  of  the  ^fedi^al  ScicTwa,  Jan.  IS7I)  found  that 
in  tho  uiirly  sl:i<;u8  of  ihu  uflcelion  (lii^italis  not  only  acted  better  tliaa 
any  other  remedy,  but  even,  when  administered  continuously  for  some 
time,  often  effected  a  permanent  cure.  When  hypertrophy  had  taken 
place,  ihe  drug  wra  of  little  use. 

The  reliof  affardod  by  digitalifi  in  not  too  inveterate  cardiac  diacoM 
[ft  often  in  a  mea»iiro  permanent,  because  the  dni^  may  aid  vary  mate- 
rially in  ihe  produotion  of  c-oinpunsatory  hypertrophy.  Dilatation  ia 
cortainiy  more  apt  to  occur  when  the  muscular  fibi-o  is  lax  and  actiag 
feebly  than  when  it  in  toned  up  and  in  vigorous  play;  secondly,  the 
stimulus  to  aoiion  in  a  muscle  ia  ultnost  of  UL't'eesily  directly  or  indi- 
roetlya  fitiii)ulii»  to  its  nutrition  ;  lastly,  and  most  important,  improved 
Byntomic  circulation  means  iu  a  far  nioro  icitunso  degree  improvod  blood- 
eupply  te  the  cardiac  munolc,  as  ia  sbowu  by  tho  following  oooudor*- 
tiuna. 

During'  Hyntolo  the  cardiac  muscle  contrncta  so  as  to  sfjuctcze  oat 
complotoly  all  the  venous  blood  from  the  lienrt-walls.  Tho  arterial 
blood  enters  durinj;  diastole,  nnd  tho  force  which  drives  it  into  tho 
relaxed  walls  is  derived  from  tho  arterial  syatem.  The  coronary  arteries 
nriae  noarly  at  a  right  angln  to  the  aorta:  the  blood  squirts  into  the 
latter  dui'ing  systole  In  an  unbroken  stream,  and  probably  does  not  enter 
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inAj  tlie  coronary  artery.  But  when  the  reflax  wave  comes,  the  aortlo 
TmlvA  flapa  to,  and  tlio  vrliolo  prusaure  of  the  blood-colama  TorcM  the 
iH^aid  into  the  opea  cai'diac  artoriva.  If  the  arterial  «yatem  b«  emptied, 
or  nearly  io,  tho  nrterio*  arc  not  rliittondcd  siifflcionily  to  give  orijpn  to 
a  pow'orftil  retlux  wave,  and  but  little  Wood  oiil«rs  the  coronary  artary, 
i>.,  the  cardiac  walls.  The  dilated  feeble  heart  is  unable  during  eyntole 
to  IVec  its  wjklls  thoroughly  of  todous  blood,  and  during  diastole  the  force 
is  larking  fordrivin^in  the  urtoriiil  Mood.  Digitalie  enables  tlievardioe 
ffiusole  to  fkiae  itself  thoruiij^hly  of  vonous  blooi],  and  at  the  same  time, 
by  restoring  to  a  greater  or  loea  degree  the  normul  bulanue  of  the  circu 
btlioD  and  rcmovinf[tho«xceMof  blood  from  the  general  vonoos  system, 
gives  tho  aortA  «ufficiont  blood  to  provoke  an  active  reflux.* 

If  in  aneurism,  or  in  general  wpillary  arlirroma,  there  be  incroased 
misuncc  to  tho  ctrculatioii,  and  the  heart  have  not  suflident  power  tu 
meet  this,  digitalis  may  be  useful,  but  must  be  employed  with  caution. 
It  undoubtediy  incrcns«8  arterial  proi^tiro;  and  this  increased  ^irosHura 
may  prematurely  rupture  an  ailieromatuiui  cerebral  capillary  or  loar 
open  the  thinned  wall  of  nn  aortic  aneunftm.  The  ii»e  of  digitalis  for 
the  purpose  of  "qui'i'ting  tho  circulation"  in  aneurism  is  very  daogoroui. 
I  have  aeon  immediately  fatal  bomorphage  produced  thereby. 

In  eardutc  ilrofyaif  digitalis  is  of  service  probably  not  only  by  rcgu 
lating  through  tho  heart  the  circulation,  and  by  evacuating  the  surplua 
fluid  through  the  kidneyt),  but  also  by  an  action  upon  the  rcssela. 
Cliniciiinfi  do  not  allow  enough  for  tho  rCle  of  tho  vaao-motor  norvoe  !a 
dropAy.  Without  naying  more  as  to  the  clinical  nide  of  this  cincstion, 
which  I  have  diecuased  eWwheru  (^Americ<ta  Journal  of  tfte  Mtdioa* 
JSfienttf,  July,  1S7I),  it  may  bo  allotrablo  to  allude  to  the  oxpcrimonte 
of  Jlanrier  (Compter lUndus,  1869,  p.  1327),  who  found  that  when  tho 
Teaa  cava  was  tied  in  a  dog,  and  Ibc  sciatic  nerve  of  one  side  cut, 
ttdoma  occurred  only  in  the  leg  whose  norvo  was  divided. 

Digitalis  in  large  doMs  is  a  vcr>'  valuable  cai'diac  stimubnt  in 
My»cop«  or  Huddon  eollapae  (Vom  homorrhngo  or  other  cnuiie.  (See  Pa- 
cific Mai.  and  Sfirg.  Journ.,  1874,  p.  273.)  To  overcome  it«  (downeaa  of 
action  I  have  u»od  it  hypndcrmicnlly  nOon  with  tlie  mot^t  rcniarkablo 
«ffoetA.  I'Vom  twenty  to  thirty  minima  of  the  tincture  should  bo  ia- 
Jeetod  into  the  arm,  and  repeated  in  half  an  hour  if  abaolutely  ncce*> 
■my,  or  one-S(tiolb  of  a  grain  of  the  digitalJn  may  be  substitale^.     In 

*  I  ktTS  l«t  llila  pintgnph  itui<l  u  In  pravlom  ftdlEioni.  UIImd^  th*  upnriinrau  of 

Piahwtir  Uftitia  tM«i  to  ihnw  ik>t  iha  c£r«uls(iati  1*  mott  ftoltr*  in  tb*  bMrt't  w*,\\  <latln)t 

MfCbl*.     Tb«  BfifwKnuica  of  111*  wall  of  ft  iliiutulls  tiaurl  aa  cnBtniaUd  willi  lh*t  of  ft  ifatollo 

tkm  «D«^  hovoTsr,  loath  M  aAm\i  tbc  coDcltuiaa  tbftt  th«  blood  *Dt«n  tbg  EBonlaa  m 

I7  dnitsf  tyitoU  ft*  ia  tti«  Ant  ptnod  of  dUatnlo.     Moraovor,  even  It  I^rowor  Martin'* 

wars  adoptsd.  Ill*  tb«ra)ianlia  twwonlBit  would  only  bira  tu  be  e1uiDg«l  in  <iiDn)in(,  not  in 

^Xritti   ih«  (kMx  raiatlDln(  thtt  lb*  hmrt-RiuMlo  fi«U  moat  imrarTully  (ailiir*  of  arlarial  air. 

^*>'*ti<nt,  ao'l  ihftt  Ihvrafor*  Mrilla«  «>«r«ark  and  ■larvalioa  ar*  apl  \»  %»  band  la  Wid,  m 

'^*'  ('■•  nlicf  of  tho  einnUtiaa  bj  th«  ligiulii  M«jtbrint  abaHt  p«nnaa«it  nuUttlTa  sliaji(«i 


OESERAL  SEifKDIES. 

ray  espomncft*  tli&  digilnlin  hae  Bororal  timca  gircn  tiao  to  mtopc  local ' 
irritationj  iho  tincture  very  mroly. 

A  nuinbor  of  Prntnoat  pbysklans  assort  Uiat  they  have  obtained 
oxoellont  ronulu  by  tho  u»o  orhalfan  ounce  of  the  Unctiiro  of  digitAlia 
in  tlio  treatmont  of  lielirium  tremens,  cspocinily  in  thoao  cosos  JD  which 
tho  pulHQ  U  vory  fioft,  and  foeblu.  The  evi  Jenoo  of  Ihe  value  and  safety 
of  the  remedy  in  such  cases  \s  too  strong  to  bo  ovorloolcod,  but  dooe  not 
to  my  mind  iudicato  the  poBBCstiion  of  narcotic  propoi*tie8  by  tho  drug. 
The  roflt  and  Hieep  which  have  followed  the  adminintrntion  hava  proba. 
biy  boon  tho  result  of  tlio  cnrdiac  stimulation  niid  the  increasod  flow  of 
blood  to  the  ncrre-cenCres.  BnormouR  doneft  of  digtlali.i  are  tolerated 
in  tbcsQ  casus,  probuhly  bccauHc  tho  heart  baa  bocumo  by  lon^^  habit 
vor^-  much  bonumbud  to  tho  induonco  of  stJtnulunts.  Their  oso  ia  not, 
howorer,  entirely  fi-oe  from  danger. 

Closely  allied  to  the  hust  use  of  dlgilalifi  is  its  employment  in  poison* 
ing  by  subslnnoos  such  as  mvs^rint,  delpMnine,  and  neonitine,  which 
arrest  the  heart  in  diastole.  Boohm  has  shown  {Pji^gefa  Archiv-,  Fob. 
1872^  that  in  digilaiis-po ironing  of  the  IVcig,  o^on  when  systolic  cardiac 
arrcot  has  occurred,  ihoBO  substances  will  often  rcaloro  the  cardiac 
movements, — a  proof  that  real  antn^onittm  exiate  in  their  notion  ;  and 
Pobio  reports  ft  cose  {Brit.  Med.  Journ.,  Doc.  1872)  of  recovery  nftor 
the  ingoslion  of  an  ounce  of  KlomingB  tincture  of  aconito,  apparently 
due  to  the  hj-podormie  injection  of  twenty  minims  of  tincture  of  digi- 
talis and  tlio  exhibition  by  tho  mouth  of  throe  doecA  in  an  hour  of  a 
mixture  of  tincture  of  digitalis  (ono  draehm  Cftch  dose),  brandy,  and 
ammonia. 

Digitalis  is  often  of  great  value  In  various  nculo  di9oa9en,f  such  as 
adynamic  pneumonia  and  aelifnamic  fevers,  by  maintaining  tho  heart's 
action.  It  can  hnvo  no  effect  upon  the  diseases  themselves,  but  may 
hulp  must  oppi>riunuly  to  sustain  the  heart  during  a  ori»is  or  a  period 
of  strain  upon  it.  When  In  any  form  of  pneumonia  the  right  heart  is 
yielding  to  the  strain  of  forcing  bloud  through  pulmonic  capilLoricd 
pressed  upon  and  reduced  in  their  aggregate  lumen  by  oxudation,  digi. 
talis  may  bo  of  tho  utmost  xcrvice. 

With  the  idea  that  digitalis  is  an  active  antipyretic,  it  baa  boon  prfr 
scribed  in  varlouH  acute  diseases,  sometimes  with  assorted  good  rceulla. 
As  already  stated,  toxic  doses  of  digitalis  at  lirat  clcvnto  the  tompenu 
turo  ;  and  proof  in  wanting  that  in  hoallhy  men  therapeutic  dosoa  havo 
any  decided  influunco  In  depressing  tho  tcmpDratiirc.  Thoro  is,  thoro- 
foro,  no  good  physiological  basis  fur  the  antipyretic  use  of  digiLilis;  at 
tho  same  time,  it  ia  very  poaaiblo  that  it  may  directly  or  indirectly 


*  LoMiil  Irrltatlra.  Mid  even  Ihe  prDtLantlnn  or  ■bncwot,  bnTo  sIm  tm>a  ooteil  bj  T>rlua* 
ibBMvtn  bcalla  inirt«ir.  See  Wltkomki,  Uttttthti  Arekiw  f.  Kiit.  tied.,  iriii.  I4>i  •!*« 
Pal,  Cmtralht./.  Mnl.  Il'i*!..  IRTT,  p.  tfl«. 

t  Cannll  Ilmnk«l,  Hriliik  awdFortijn  Medtn-CAtrtrfftem!  An.'rw.  »s*L  tU;  OrlBoluir. 
Oatfta  (fmttrttrif,  JQnfl^  M7i}  AttMlo,  Staudatt  t^tiitioMf,  Sapt.  1871. 
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lower  Iho  tompcrnturo  in  diseaao.  Clinical  proof  of  this  is,  how«%'er, 
atiU  wiinting.  Tho  stronftMt  evidont-o  in  favor  of  BUL-h  action  ifl  fur- 
lusfaod  by  the  rccortls  of  Profwisor  Wundorlich  (Medicai  Thermometry, 
6f6.  Soo.  Tmos.,  p  325),  acconling  to  which  fVom  half  a  tirachm  to  a 
djMlim  of  digitalii-,  given  in  diTJiJod  duHO  during  tLn>u  or  four  days  in 
the  MMBd  or  third  wook  of  severe  typhoid  fever,  iminodiatoly  producM 
a  Blight  fall  of  tomporatiire  in  a  lar^o  proportion  of  the  cases,  and 
•ometimc!!  o  considomblo  fnIL  Thia  fall  ia  naid  nul  to  Last  more  than  a 
day,  whvn  ihc  temperature  riaoa  a^in,  but  in  ca6«3  favorably  nflfoctod 
doM  not  regain  tho  ongiual  height ;  tho  puleo  is  very  much  loworod  in 
froquenoy,  and  rumains  about  uniform  for  four  days.  It  is  orideot 
that  at  least  in  some  of  these  cntiea  of  Wnnderlich'a  tho  drug  vtob  given 
about  the  timu  natural  doforroeconco  would  bo  oxp«ctod  to  occur,  and 
that  tho  Hlight  KMiuctioQ  of  temporaiuru  brought  about  at  sucb  time 
doM  DOt  arguo  vury  strongly  in  favor  of  tho  proposition  that  digitalia 
is  a  poworAd  anlipyrcUc  In  disease.  Far  more  oxt«nsiv6  and  comploto 
obmrrationa  mUHt  b«  made  upon  a  rioing,  not  a  fulling,  temperature, 
before  any  satisfiictory  conclimion  can  bo  reached.  At  pmtont  the 
antipyretic  ma  of  digitalis  fihoulil  bo  purely  tentative.  In  puerperal 
fever,  Winkcl  iPhita.  Mat.  Tmes,  1874,  Jv.)  bolio^-cs  digitalis  docs  good 
by  its  action  on  tho  circulatioo,  by  contracting  the  ortorioloe  of  the 
nteriM  and  by  lowering  temporature. 

Tho  property  of  causing  contraction  of  all  un.^triped  muscular  fibroa 
has  boon  attributed  to  digitalis,  but,  while  the  probabilities  arc  oortaiuly 
•a«h  &«  to  invit«  investigation,  w«  have  do  definite  knowledge  upon 
theBubjool.  Mr,  Dickenson  {Med-Chir.  Trans.,  vol.  sxix.)  B-iseri-i  that 
it  has  a  powcrfVil  action  in  causing  tho  utenu  to  contract  and  to  urrcHt 
homorrbngo, — a  fow  mlnutos  after  an  ounco  and  a  half  of  tho  infUsion 
it  •vrallowod  in  menorrha^ia,  severe  pains  rosomblio;  tboso  of  tho  first 
•tagv  of  labor  coming  on,  with  a  momentary  proftiso  diachargo  of  blood 
and  cIotM,  if  tboro  bo  any  prasont,  followed  by  arrest  of  tlio  flow  fbr 
Itours.  Stndion  (SyJ.  Soc.  Ycar-Book,  I8fi2,  p.  451)  stnlea  that  digitalis 
is  capable  of  t«mpomrily  bat  completely  annulling  the  activity  of  the 
Bcxun)  organs,  and  that  tt  may  bo  rognrdod  as  a  true  annphrodisiac. 
M.  Gaunot  (Fhila.  Med.  TinuSy  iv.  30)  makes  the  oorao  sasertion,  and 
advises  tho  use  of  tho  drug  in  spermatorrheea. 

Tho  use  of  digitjdis  as  a  diuretic  will  be  considered  under  that 
beading. 

ToxicoLooT.— Tn  poisoning  by  digitalis,  tbe  first  symptom  of  any 
•OTorily  in  goncmlly  vomiting  of  mucus  and  bile,  very  violent  and  very 
often  roponicd.  At  the  same  time  a  feeling  of  heal  of  the  head,  dis- 
ordored  riiiion,nnd  vortigo  mnnifLisl  Iheinnolvett.  The  pnlsc  at  this  time 
in  the  horicontal  position  may  be  fVill  and  ttrong  and  slow,  hut  on  the 
ptttienl's  riiting  becomes  weak  and  rapid.  Tho  fooo  is  palo.  Tho  vomit- 
ing continuing,  profound  proiitralion  comos  on,  the  pulso  becomes  feeble, 
■mall,  irregular^  although  the  beat  of  tho  heart  may  be  strong  and  hard. 
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Tbe  ^fw  tro  very  promtnent,  th«  pupile  tix«d  and  dilal«d  :*  flCcoMing  to 
Tkrdien,  ui  almost  dlngno^tic  Hymptom  is  the  bluo  color  of  tho  scloi-otic. 
Abuadnnt  sallTalion  sometimoB  occuni.  Ir'tcn.iio  hcadaclie  artd  paioA  in 
the  back  or  limba  arc  on«n  complninod  of.  Diarrhoea  la  rury  genvrallj' 
prosont;  the  uriiio  may  bo  auppr«88«d.  Tho  IntolUgonco  Uoflen  perfect 
in  the  uiiiUt  of  profound  collapao,  but  delirium  mnro  or  !««»  Tiolont 
finally  comos  on.  Duaili,  usimlly  pniCL'd>ud  by  stupor  or  by  cuuvuUions, 
takes  place  moitt  froquontly  in  ono  or  two  days,  but  has  ocourr«d  as  late 
as  the  tenth  day,  and  an  early  ft,i  throo-<5UftrU>r9  of  an  hour-f 

In  tho  inajunty  of  t-aflofl  of  digitidis-poisoning  the  patient  recovers. 
When  this  happons,  the  symptoms  gradually  ameliorate.  Cardiac 
wcakiiuB?,  and  oven  n  bruit  dc  souffle,  with  mort-  or  leas  oxophtlialmos, 
is  BJiid  to  have  poreistod  for  wcoks  in  some  caaos.  In  poiBoning  by 
digilnlin  tlie  symptoms  aro  tlioso  of  rapid  dlgitalifl-polsoiung, — violeot 
vomiiing,  intense  cephalalgia,  and  somotimca  rachialgia,  irregular,  foeble, 
intermittent  pulse,  and  paroxysms  of  sufTocation. 

Tho  mitiimiim  fatal  doso  of  din^italis  is  not  known.  A  largo  teo- 
Rpoonful  of  tho  tinuturo  \»  said  to  have  cnufiod  alarming  eymptomn  in  a 
young  puerperal  wontnn  (Tardiou,  Clinique,  p.  635,  Obs,  VIII.,  Parbi, 
18C7);  twenty  grains  of  tho  ostract  prorod  fatal  on  tho  tenth  day 
{Ibid.,  Oba.  VI.),  and  two  and  a  half  gramm&i  of  the  Icar<»  in  infUition 
on  the  flftb  day  {tbiJ.,  Oba.  X.)  ;  fifty  granules  (gr.  ono-fiflieth  each  7) 
of  digitnlin  haro  been  rccoTored  from  (Ibiii.,  Obs.  SII.,  SIV.);  about 
ono-fourtli  of  a  grain  of  digilulin  {Gtizette  Hcbdom.^  July,  1374)  pro- 
duced very  violonl  but  net  lethal  symptoms.  In  the  only  fatal  ease 
o(  digitalinpoisoning  1  know  of  {Affaire  Couty  de  ia  Pomerrais),  tho 
amount  ingested  w»3  unknown. 

The  treatment,  afXcr  the  eva,cuation  of  tlie  stomach  and  bowoU,  and 
the  Tory  fVvo  adminifllration  of  tannic  acid,  as  the  b^st,  although  an  unro- 
Itnblo,  chcroiuMi  antidote,  nboultl  eonsiHt  in  the  exhibition  of  opium  and 
of  alcoholic  slimtilantH,  n-iib  rest  in  the  horizontal  position.  I  know  of 
no  recorded  expericncca  with  tlie  antagonietic  poisons  to  digitalis,  auch 
aa  aconite  or  muyearine.  Aa  it  ia  po^xiblo  that  rvhilo  »o  far  ai*  tho  heart 
itt  (■onconiL>d  tli(*y  muj'  be  roally  aiitagouiHlic  and  yet  may  ictenHlfy  tbe 
action  of  digitalis  on  the  cord,  their  U80  requires  caution. 

Two  cases,  One  ending  fotnlly,  of  what  may  be  considered  chrome 
diifHaUt-p9isoniru},  have  been  reported  by  Dr.  Kflhnhorn  {Lancet,  1876 
i.  583).  The  symptoms  were  Iww  of  appetite,  tinnilui*  auriiim,  vertigo, 
lowering  of  the  mto  and  force  of  the  puUe,  diarrhoea,  weahnoas,  gononU 
arui>miu,  nnd  aynoopal  attacks.     The  only  loftioa  found  at  the  aatopny 

■  Dr.  IIiiiili«r  (JfUufi.  Mi<i.  W'arkemtth.,  1^00)  dtt^lt.B  omsoT  dull),  Aa*,  »eoii4tllt  lOj 
bill  b«llBf,  lu  dlKllaJli-poiiunltig,  vllb  oonlracliun  of  Ihc  pupil*. 

■\  8m  mm  r*|ior(«il  by  kl.  Bartti,  ^noinl  bj  TaHim.  In  »  cm*  «f  palMnlsg  by  tea' 
fnaMM  of  Unctiir*  ad  dfeitiilli,  nid  to  eooulo  iwmlj  mtlllKimniniM  of  digiialin,  lb*  tjm^ 

toClis  ir«f«  rankitlnj^,  jc***!  futlii  In  tH«  ncus^l,  pm«tntliun,  a  rcTjlmall  pal*«i^  forty  p«r  miAuUb 
— BDutia,  »n<J  n  (yfl«lk  bruit  bMr4  *T«r  tb«  wbol«  bwrt,  bkiiof  l(>  nkilmais  laitantj  at 
Va»  hMO.    BaaoTciy  Moumi  la  two  it»yB  (Jf/M.  Sot.  4t  UtJ.  rf«  B^rdtan*,  I&M,  3tr), 
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"Vfts  congestion  witb  ecchymosis  of  tlio  gastro-intcelinftl  mucoiiB  mom- 
bnine. 

ADMiNiaraATtOM. — Digitalis  may  bo  giroo  In  bulistjince  In  the  form 
of  pillfl ;  tho  done  Wing  one  grain  tbroo  timos  a  day,  and  incroasecl  anttl 
Ronio  oir&ct  is  j>rwlnc«d.  The  solid  extract  {Extractum  Di^UaUt,  U.S.) 
i>  lass  reliable  llino  cho  li^nvca ;  iu  dot*o  \%  ono-fourth  of  a  grsiii.  When 
a  rapid  action  is  dexirod,  on«  of  tho  following  officinal  preparations,  or 
tbo  digitulin,  ebould  bo  used:  In/usum  DigitalU  (1  to  66.0), — dose,  ono 
flaidniohm  to  half  a  Suidounco;  Tinetura  Digitalia  (I  to  B.6K), — doa«, 
llv«  lo  twenty  drops ;  Bxlraetum  Digitalit  Fdtidum, — doso,  one  to  two 
drops.  AMractvm  Digitalis,  U.S. — Abstract  of  digitalia  in  a  good  propa* 
tatJon,  twice  aa  strong;  aa  dijptalis  itacif,  and  to  be  ^rea  in  half  the 
doM.* 

in'cmergonctcs  whore  innglo  dosoa  are  odminUlorcd  they  may  be 
Tery  mncb  larger  than  those  hi-rc  given.  Thna,  of  the  lincturo  two 
fluidraehins  or  ercn  half  an  ounoo  ma^r  be  exhibited ;  of  tho  infusion, 
a  wineglaxsfui.  Moreover,  in  .K>«pornle  case?,  tho  physician  i«  justified 
in  taking  the  riolc  of  the  ndinintntmtion  of  repeated  very  largo  dotteti 
of  digitalis.  I  liavo  fieen  a  number  of  caaes  of  excesfMvoly  eoTere 
chronic  cardiac  failure,  with  Chcj-ne-StolvC«  respiration,  orthopriva,  and 
almost  ab^Iuio  insomnia,  in  which  thoudminiHtmtion  of  half  a  dmebm 
or  a  drachm  of  the  tincture  of  digilnlis  three  or  four  timos  a  day  has 
eonblvd  the  patient  to  rtttutne  fr>r  a  timo  the  ordinary  duties  of  life. 
]q  almost  every  case  of  this  character  which  I  have  watched,  death 
has  6nally  come  by  Buddon  syncope,  while  tho  pationt  was  etlU  golDg 
nbout  and  enjnying  a  comfortable  life.  I  do  not  bclicre  that  tho  arrest 
cf  the  conlinc  action  hiia  biH^n  due  to  a  direct  uctton  of  tho  drus^,  but 
simply  that  the  enormous  doeea  of  digitalis  have  stimulated  tho  heart 
and  steadied  its  expenditure  of  force,  so  that  it  was  enabled  to  go  on 
until  the  last  particle  of  cardiac  vital  power  was  exhausted.  I  rany 
flirther  say  that  in  tho  experience  of  twenty-five  years  In  which  I  havo 
used  digitalis,  (Hfiucntly  in  enormoas  doses,  I  have  never  seen  a  case 
(n  which  I  thought  it  did  serious  harm  by  a  toxic  action.  The  infusion 
of  digitalis  is  buliuviid  by  many  practi lienors  to  be  more  active  than 
the  tincture.  Tliis  in  simply  because  the  inAision  is  commonly  used  in 
much  larger  doses  than  the  tincture.  Either  preparation  is  efBoieut  if 
pmperly  made  fpora  Oesh  loaves. 

When  digitalis  is  administered  perHistenlly,  its  Unit  evident  influence 
may  be  suddenly  developed  after  long  delay  (case,  Philn.  Med.  Timet, 
vol.  ii.  j>.  24),  It  is  said  that  sometimes  the  first  marked  symptom  of 
(his  so-calloflcumidntivc  action  is  severe  Hyncopo,  followed  byparaplo^s, 
vomiting,  diarrhcaa,  delirium,  general  insensibility,  and  death.  Such 
cases  must  be  extremely  rare :  usually  a  sudden  drop  of  tho  pulse  is  the 
most  serioos  effect,  provided  that  the  administration  of  the  remtdy  ht  at 

*  AomrdlDf  U  rnenliel'i  Mcpartmeiito,  tte  bou  oartsin  pra^aniiM  or  difllalia  li  ilw 
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once  suspended.  It  ia  a  matter  of  much  importasce  to  determioe  .v1 
tUis  cu III uln live  actioa  is  to  bo  oxpoclod.  It  U  probably  connected  with 
bIo\7  absorption  ami  oliminatioo,  and  la  mucli  nioi-u  prouo  to  occur  vrlion  ■ 
there  ia  no  diuretic  oft'oet.  It  is  nlw  vory  apt  to  appear  after  tapping :  " 
tlie  Buddua  rutnuvul  of  preiwure  fi-oin  the  vessels  lends  to  the  picking 
ap  ttotn  the  tiiMiies  of  Berum, — saturated,  it  may  to,  with  dijjitalia 
priQcipl«9, — and  abo  to  tbo  rapid  abaorplion  ofuny  digitalis  wbiuh  may 
be  In  the  aliinentiiry  vnnal.  DrH.T.  Laudor  Bininton  and  J.  Tlioodor« 
Cash  (Lonit  Pfiu:tittoner.  xxiiii,  ZTZ)  fmd  that  high  l(<mporaLuro  so 
WtittkuDi  thu  uiirdiac  inliibiLury  uppurntua  in  the  cat  that  it  will  not 
respond  to  di^talis,  and  bclievo  tbat  thia  direct  octiuD  of  tbo  bodily 
beat  \*  in  many  cnsoa  of  feror  tho  roasoii  why  digitaliti  will  not  net 
Thoy  caution  agiiinat  ita  too  bold  use  in  dis^asos  witb  a  sudden  defor- 
Teaceuco,  bocauHO  wboii  tho  tcmpcrnlui'O  itudduiily  futU.  Jnonlinirto  digi- 
talis ofTcctd  may  appear.  It  should  bo  a  s:tini:ral  practice  in  thu  pcrsiiit- 
ent  administration  of  di^talis  to  interrupt  iU^  use  occasionally  no  as  to 
Allow  a  clearanca  of  tbe  system. 

Aa  already  stated,  the  digitalin  of  commct-co  is  a  ooraplox  body  of 
rarious  composition,  power,  and  o^on  properties,  and  thcro  is  do  tuffi* 
cieiit  renaon  fur  its  employment.  Kvon  for  liypodermio  use  the  tincture 
eeenis  prcfumble,  as  tbo  digitalin  solution  nppcara  to  undergo  change  in 
a  few  bount,  and  usually  uiiiscs  raoro  irritation  when  injected  than  does 
the  tincture.    Tho  doae  of  digitalin  ia  ono-tiftieth  of  a  grain. 

0 APPE A —COPPEB . 

Tbo  Boedn  of  the  CafTea  Arabicn  nro  such  familiar  objooto  that  i 
will  not  be  hero  occupied  with  their  doecripLion.     IL  should  bo 
hcrod  tbat  roasted  cotToe  containa,  besides  Caffeine,  an  empyroumatic 
oil,  which  has  decided  efTeota  upon  the  Byetom. 

CAFFT.T:^  A— CAFFEINE.     U.S. 
Caflfeine  occurs  in  long,  snow-wbito,  silky,  opaque,  odorloM  crystals, 
eoraolimos  conjoined  into  feathery  crystals,  of  a  feoblo  bitter  taste.    It. 
haa  a  neutral  reaction,  but  unites  with  acid^  to  form  dalts.    It  is  soluble 
in  100  parts  of  wntcr,  in  IfiO  pai-ts  of  nbsotute  uloohol,  and  in  220  pnrt* 
of  ether.    It  was  first  discovered  In  coffee  by  Rungo  (^Schweigg.  Journ.  m 
C'firm.  PUy8.,  xxxi.),  in  1820.     In  1827,  Oudry  diacovorod  a  principle  in 
tea  which  he  called  theint,  which  in  1833  was  proved  by  Mulder  and  C. 
Jobat  to  be  idenlical  with  cnfTeino.     Martius,  Stoubouse,  J.  Attfiold,  and  M 
Other  chemists  hnve  also  shown  that  caiTeine  Is  tbe  nctire  principle  of  ' 
Qvttrana  (the  fruit  and  lcaT««  of  tho  PauUinla  eorbilia  of  Braeil),  of 
Mite,  or  Paragud^j  tea  (tho  ioavos  of  tho  Ilex  Pftragnaionsis),*  and  of    1 


■  Matt  ti  u*ri  In  Soulti  AmtfiM  Tcrj  lu^l;  m  a  iubiUIule  Tor  to.  AcoirdiDS  lo  tbt 
ttutrmnf  Dr.  Pockalt.  of  Rio  Jant^m,  Uironuina  2.A  pnrU  In  n  ihaii(nni|nr«»a«iie«i  but  M. 
BfUiMi  raund  I.SS  ptftaal.  of  tlia  kllctloid  lllull,  Thirap,,  iglLi.).  U  u  (Sld  in  lira  brMi! 
R4(«  In  Itn/  U  pr«p^r«d  At  anliiiLrjr  t»  i*,  and  Uktn  «ilh  >ugar  »nJ  milk  is  uatt ;  maU  (• 
•iFinlcr  It  pmiarel  irj  fwi'uig  apoa  iLa  pmnloMil  mat*  boiling  vAtcr,  ildiI  Ui«  i^tatlaa  U 
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tlie  Kola  nvt  of  Africa  (Cola  ftcuminatB).  II.  M.  Smitli  (^Journal  of 
Applied  Scieiu^f,  S^iit.  1674J  bus  nbo  IoiiikI  it  iu  Yaupim  (1b«  leavet  of 
oar  native  IIox  Cassine). 

PuYsioLOuioAL  Action. — Tlie  peculiar  wakeful ucaa,  iho  inci-eased 
tneuta!  acliviiv,  and  the  nervou*  roetlcftsoesa  which  are  iaducvd  by 
BtrODg  colfuo  are  fiiuiiliar  ptivnom&na  to  BimcMt  orory  ono.  Tbcv  ar^ 
without  douVit  largely,  if  not  alioguthur^due  (oLho  caftuine  ooniniiiud  la 
the  tuvunigc*  lly  duson  of  four  or  five  grains  of  ihe  alkaioid  a  soinewhab 
similar  filatti  of  body  and  mind  ma}'  bo  induced.    Lobmana  found  that 

fO^tr  if  pr*[iai«l  bf  pouriDg  upuii  tba  powd«rvJ  mmtjt  bailio^  iretfr,  uij  lb«  lsru«t«a  |t 
•Maktd  up  Urougti  k  lube,  tlio  balbsiu  vod  of  wUUh  U  rurnlilitJ  iritb  a  fin*  tint,  ar  lb* 
poWw  b  tkrawD  law  belUog  witer,  bnd  wben  Ut«  raiitur*  i«MmDiaue*c  botUa^  oold  iitUr 
lip««r*fl  Into  It;  llilipr«clpllMM  lb*  powilsr,  uidtlM  iorutivn  tl  Uku  eliop. 

At.  L.  L*pl<:qu*  (Ci>mpt.-H*ai.  Siyt.  Brnio;^  tol.  II.,  IMU1>],  In  pomp&ralir*  nporioiciiU 
mad*  n|>OD  bimKlf,  fouod  tb&t  kola  Dul  and  eiLlFBiD«  bad  uuutly  liuiilai  «3«cw  For  aa 
tUbonta  acoaanl  of  lb*  out,  ■•«  l>i*  Kolt  X%tt,  Dcriuii  Svhucbkrdt,  ItiSf, 

CtiMaiealtjr  tba  alkalotd  obtalaed  fram  Uaand  knavDM  ifaain*  b  I4«iitlc*l  nllb  Mff«lD«| 
ladeei,  aitttlol'iba  (BSnincof  iM>ininaro«(Di.  CbsriM  [lic«.  Amtrican  Drtig-jitt,  Mar«lk,  1SS6)1| 
aMAiD«d  rrom  tba  l«a  loaf.  If,  hitwevar,  IbseiparimatiUof  Dr.  Tbuinu  J.MkriBnieuoQnii*!, 
UtUia  if  not  ph;iiDla£i«ally  idimtlcal  with  e»X*\aa.  The  ariunitnt  (hat  t«i  and  «f.lfaa  dlffar 
tm  IbairgraM  olTact*  on  tba  humko  boJj,  aad  that  tbarvfoia  lb*  alkAluldi  oanavl  bo  IJeatleal, 
hat  BO  fvr«e,  Uaoaua*  ooSat  svotaliu  an  aiupjroauiatlii  »il  wbiob  U  uuId  ilurlog  the  praoan  «f 
naatlo^  anil  U  not  fnooil  In  Ua.  Ilr.  Uaja  Mterta  ai  tba  rtaull  vf  hU  ajtpvrluiaou,  UMda 
ahMljr  upaa  fraKi,lhal  Iboitie  diffor*  rrom  atfTalfia  ai  fullaiii:  I.  Tbelna  prlncipall;  Influanooa 
(•naatliia,  *h(la  oaffeiat  doM  not.  1.  Tbaint  prodaeta  ificntaQMoa  ipaiciti  and  Goaruliioni, 
wbila  oafleloa  dot*  aut.  3,  Tbtifio  inaiialr*  tbo  amvil  raGax  aarljr  in  lb»  puitriniug  priwaiai 
■Ula  taiToitio  dow  aat,  If  at  all.  udiII  la  tba  ttty  ImI  *U|[«.  4.  Tb«  Ivtbal  doto  of  tbalst  h 
latfta  itiaa  tbat  uf  oaJTeina.  Di.  Uaj*)  alao  obiiat  that  theino  U  a  pDworful  loml  aaaatbaUot 
wbila  oaffaino  ti  B«L  Th«  eotapariiua  nt  tba  *Br[uiui  pap«n<if  Or.  Uay*  (Traa*.  OufL  </ 
n^neiaM.  Phila..  IBM.  *iiL  SA^i  Joura.  a/  I'Ajtialoyg,  rii.  OS;  TKtrJip.  Cai.,  IKH9,  lSS4j 
fl(  /'elftiinit,  ■oI.T.)doa*  BOt  tean  to  ma  lecv.nCrED  all  lb«*a  alleged  differaneoi,  wbicb  alia 
ara  at  Tarlanoa  witb  tba  raanlU  obtKlnad  hf  Bruatcin  anil  Ca>b  (Aum,  Fijnolvfy,  roU  ix.'i, 
and  tba  ntailfir  ■no(4  itill  b*  ouanldawd  at  tuijatlie*.  Tbsalidloal  multa  ablalnail  by  Dr. 
May*  ara  aufftckbt  to  varrant  Ilia  trial  of  Ibeinc  cilrUe  li^cctod  In  a  J<is«  af  a  ibird  to  a  ball 
•f  a  grain  am  palDTul  nanea  or  fnSamed  parti  ai  a  loeal  aiittitbetia. 

O^ontmiat  li  alio  Iboiight  hj  Dr.  N*;^*  to  be  diatioot  in  <l*  pbyaloloj^Cral  aellMi  froB 
MdMaa.  Indeed,  jt  iromt  to  rtknd  lialf-way  bMtraaa  tbdoa  and  cafTcin*  in  Iti  islB«nM.  It 
dsM  not  Mcin  (crtaln  tbat  tba  alkaloida  «bleb  wara  atad  bj  Dr.  Unyt  ntropura  and  c«iialiia. 

*  Tba  infiuiua  uf  nK*t«l  aolTeo  differ)  in  iu  aotlon  oa  human  imllrltlualu  w  na«b  frooa 
M,  aad  aaatrding  to  ganorai  baliaf  from  Iba  Infuiiuii  uf  giMii  i]<iiri.-«,  ibat  aa  lung  afo  aa  ISU 
Or.  J.  litbiuno  iii|>urtm«n(<d  witb  tba  eiiipjrvuiualio  oil  af  ooffo*,aDd  raaabad  Iba  aoBolMlua 
that  Itni  an  artl*t  luUtanoa.  Tba  rtaull* ubtaleed  bjlbo  rarlua* •■pariuonMra i^m  «bat 
bia  baa*  oalled  by  aooe  affront  bara  btea  almncely  ooatradl«lar;,  anil  ll  doo*  Mt  *aaia 
•MMMrj  bara  to  follow  out  Ibla  matler  Id  deUil,  but  onlj  to  call  atleiition  ta  tlia  raiaal 
iwaaraba*  of  Pmftaun  Hare  and  Haraball  { Kttl.  .V'ln.  I'bila.,  ral.  Iii.>,  and  of  ProfiaaM  E.  T. 
Rak&art  (  Ai'if .,  ml.  Irl.,  1^90],  whixii  papatamDliln  ■  diHuaaUe  af  tii*  abolii  •>IJoim>  Hu* 
awl  Manball  Wlicvt  tbut  tb«7  bara  iiraven  ihat  tbo  cmpjroumativ  oil  if  aiotir* ;  Rda^r^ 
bovBTBT,  batitrca  tbM  ibe  ohangtB  produMd  b^  It  in  tb«M  eiparimaata  *trodua  la  necbanleal 
•Marat loaala  Iba airauUtton  bylbainaolabla  oil;  elalin*  to  ha** abtalaad  iIm  nma  tiaulta  hj 
tba  iDtramoa*  oM  of  pun  ollr*  aal|  aad  aaaarU  that  iha  oil  i^f  aclTao  flttn  lubautaeticaal/ 
baa  na  ganara)  aSnti  npua  lh«  urftsnUiu.  ll  **«mi  to  lot.  boireicr,  Ihil  further  ta Hroboa  ttt 
•aaMMrybtforetbaektiDtDf  Pmfawit  Halohart,  that  tbteaapyrFunallaailof  oolFta  IdnactWl^ 
(M  ba  aanaMatad  aa  aaubllabed,  ami  tbat  Id  wot  «■■"  Ibers  m«M  bo  fumed  Kimo  aalira  piln- 
alphVTvlatJtaDr  eCb«f«laa,d(iriBiribr  prooaai  of  raiMlas  oafaaj  probablj  tba  oalTtlDa  iuaU  iM 
!■  part  ebanged  is  la  •otna  aa*  oompouDd. 
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eight  graina  of  caffuino  produced  increaeed  fi-eqiicncy  of  the  pulse,  r«ry 
Ixi^uuut  urinatioD,  trcmuluutmusH,  oxcitiid  tnuniai  action,  paa6ing  intot 
form  of  delirium,  with  confusion  of  thought,  Tisioa?,  anU  finally  a  d«e]i 
tloep.  About  two  houi-8  afler  taking  twolvo  grains,  Dr.  Pratt  wasMised 
with  int'ODAupliyaical  restkssaciHi,  uonjuioed  with  a  vor^*  uneasy  conditioB 
of  tbti  miud  ;  veiy  marUod  general  muscuJai-  trDaiulousut.%.-*  mxiti  fuUu<r«d, 
And  tbo  montAl  aDxicty  iiiorensod.  After  Xh\s  staU  pa«&«d  off,  there  VM 
ohsLinats  itleeplessiieHH,  with  active  and  jieridstent  tlii  ukin^,  and  frcijuent 
uriuaLiuQ. 

Tlie  iufluence  of  the  alkaloid  upon  frogs  has  been  atudicd  l>y  Alben 
{Deutsche  Klinik,  1853,  p.  370),  Fnlcle  and  Stuhlmann  (  Virch^v's  Archie, 
Bd,  xii.p.:i6&),  Mitfioheriich  {JDer  Cacao  VJid  die  ChocoladCj  JBerlin,  1SS9), 
1.  Iloppe  iL'A-ho  Med..  1858). Brill  (Imug.  Piss.,  Marburg,  IMl), 
Jobannscn  {Inaug.  Diss.,  Dorpat,  1869),  and  various  other  obiw 
Tbo  minimum  fatal  dose  is  stated  by  Lovon  (Arch,  de  Physiol.,  ISi 
bo  .015  gniiu  in  a  frug  uf  umdvram  bIko.  According  to  tlio  v 
observera,  the  chief  Hymptoms  induced  by  poiaonous  doees  in 
batntcbian  are  muscular  qiu«tnc&a  and  wcukncm,  witti  disturbftneoof 
reopiratiou,  Buew«dflJ  by  a  stage  of  violfnl  t(!taiuc  convulajona,  ending 
in  g«nei'al  psralymis  and  dwatb  by  at^phyxia,  the  heart  beating  after  tkt 
cessation  of  rospinvtioii.  altbougb  ovidontly  much  affectML 

Jokaanaen  deoiua  that  tburo  are  any  true  convuUion?  prodaced  in 
tliu  fruj;  by  cuffoiuu,  but  lucruly  a  rigidity,  luusouiar  la  lt«  origin  and 
vory  closdly  allied  to  that  produced  by  healing  a  rauBcIo.— <>t  to  post- 
mortem rigidity.  Pratt,  bowovcr,  proviomi  to  iho  publicutiou  of  tlit 
paper  of  Johannseu,  had  verj-  clearly  rocognijied  tho  oxistonco  both  of 
this  muMUubir  utit&ieas  and  of  conrulBions,  and  had  pointod  out  iha 
ditTuroncaB  between  the  latt«r  and  thoao  of  Hirycbalne,  difforoooes  wbkli 
aro  tlie  roault  of  thu  puculiur  coadltion  of  Ihv  musclos  tn  cafFciao-paioOB- 
ing.  Ho  »ayH,  "At  tho  cumruencomont  there  ia  tho  usuai  rapid  action 
and  abrupt  contraction  of  the  muscles;  but  as  the  phenomena  go  on, 
the  uiusclua  nuuia  to  act  iilui^f^islily,  ruquiriug  ciuitv  an  intorval  to  coo- 
Iract  and  r«lax,  .  .  .  tho  spinal  cord  having  to  deal  with  mu»olea  al- 
ready much  eontraetod  by  tlio  ioi>al  action  of  the  poison  on  ihcir  rlbrw." 
Moreover,  Lcvcn  (he.  nf.,  p.  132}  dosLroyed  entirely  tlic  lower  third  of 
the  Bpinal  cord  in  a  ttog,  and  adniiuial'^red  cafTvine,  when  tlio  charao- 
tcrintic  convulmons  appoan>d  in  tho  upper  two  thirds  of  tbo  animal,  but 
not  in  tho  lower  third, 

Pratt  included  all  the  ti^uua  of  a  ti'og,  except  the  spine,  in  a  tigbt 
lif^turc  juat  above  the  bifurcatiou  of  tho  aorta,  and  admiiiiHtorcJ  caReilMt 
whun  ths  anterior  ieg»  became  very  stitf,  iiitd  hn'l  al»u  otiendional  Bov«n 
convulsion^t,  in  which  the  hind  luge  partieipntod,  although  between 
parosyams  they  were  perfectly  relaxed.  lie  also  noted  in  a  number 
expcrimuiits  thai  tbo  hind  legs  beuuuio  vvr>'  rigid,  but  not  cunruUcd, 
after  the  lowor  portion  of  tho  eptual  curd  bud  boon  rumovvd  and  Ibe 
animal  poiswned. 
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Buchhcim  and  Ki8«nmeng«r  (quoted  by  Svhmiudeberg)  vorroborato 
the  miuK-'uliir  ehungt3!i  notud  bjr  Johaiitiiwu,  buL  Susmt,  with  Pratt,  Uiac 
tliere  are  also  true  nervous  convuLsiuiis,  O.  Schiniwloborg  {Arckiv  fur 
Meper.  I'athot.  und  P/tamu,  Bd.  Li.)  bttliuvos  tlial  b«  has  rec<>ncilod  theso 
differences  of  obsorvalious  by  finding  that  thu  alkaloid  aclH  uiiivli  mora 
powei-fully  upuD  iho  muaLlos  of  Ra.im  ttmipurnria  ili:in  ujn>ii  ihose  of 
Raiia  csculontit ;  so  that  a  do»e  nt'  catFeino  wLicli  cau»vQ  iulvuiw  )^i;uural 
luuactilar  stiffnciu)  in  tUo  furnior  oruduci'-s  iu  tbe  latter  only  true  con- 
vultiioiit),  the  cunculiiions  iQ  R.  temporuria  Wing  [iravuntdd  or  niaaked  by 
ibe  dbnrd«r  of  the  moacles.  The  most  receut  researches  (E.  Lubluod, 
Im  Caff<ine,  Puris,  1-883  ;  W.  Fik-lino,  Arch.  /.  Anai.  a«d  Physiol,,  1886) 
todioate,  bowevcr,  thiit  tho  dilTot^ncea  depend  to  somo  ostci>t  upon  tho 
size  of  tho  do80,  but  in  giill  givater  dcgrti«  upon  Tariatioiiii  in  the  sen* 
aitiveueu  of  iadiriduni  iVcjgtt ;  tfaua  Kobei*t  (JrcA. /.  Exper.  Path.  u. 
Pharm.,  xv.)  fouud  tbat  tVu^  of  this  saiho  ttpccies  are  very  mtich  more 
easceptible  in  Iho  spriojj  than  in  the  autumn.  Tho  rigidity  aud  piimlyBia 
are  muscular,  and  ibo  olnbomto  studies  of  Lcblond  appear  to  pruvo  that 
there  are  two  »tuguH  (iw  in  veratriiie-puiiiouing)  iu  tho  aciiuii  uf  calTuino 
upOD  the  frog  ntuscle, — a  priinwy  stage,  with  exaggerated  muscular  ex- 
citability and  a  tcndoucy  to  prolonged  tetanic  contrAclionst  and  momen- 
tar)'  stimulatiims.  and  a  fiual  t-la^m  of  rigidity  and  luat  excitability, 

Th«  action  of  caffuine  upon  ibu  muacW  is  rt'adily  domonstnitcd  by 
tlirowiag  the  iaobited  gaatrocnooiiiia  of  tho  fVeg  into  n  onc-por-Cvnt.  or 
even  a  weaker  solution;  in  from  two  to  throo  minuted  (bo  mu^cld 
becomes  contracted,  awollen,  round,  etitf,  aud  uaabtu  to  respond  to  tho 
galvanic  current.  Thai  it  is  tho  niuscle-Sbro  that  is  affected  is  &hown 
by  tho  exporimciits  of  Pratt  and  Voit,  alroady  quotud,  iu  cuiijuucliou 
with  one  in  which  Pmtl  found  that  when  an  isolated  muscle  wati  oooked 
in  a  solution  of  curare  until  tho  norveH  were  killeil,  and  then  thrown 
into  a  eolutiuit  of  catTuinu,  thu  usual  rigidity  watidovdopcd.  Joliannsea 
{loe.  eiu,  p.  23)  etutoe  that  wboa  a  muscle  under  the  microscope  ia 
touched  with  culfoino,  ita  dbrea  oan  bo  seen  to  coatmct  half  thoir 
length;  and  Poschkia  and  Fill,  in  a  aorioa  of  elaborate  exporimeutd 
(,Aled,  Jahrbuchcr,  1S3C),  found  that  caffeine,  theobromine,  and  xaotliina 
first  augmoat  and  then  doiitroy  tbo  contractiliiy  of  tho  frog's  muscle 
with  which  tboy  aro  brought  in  contact.  Caffeine  (ti^methylxantliine) 
waa  the  strongest:  thoobromine  (dimetbylxaii thine)  the  next  io  power; 
xaDthine  tbo  wuaUc^t. 

In  birds  poiHunod  with  caffeino,  the  symptoms  (Brill,  he.  at.,  p.  66) 
are  irregular  movem&nts,  app&iuntly  to  some  extent  duo  to  corobral 
disturhaneo,  incrvusod  rapidity  und  irregularity  of  respiration,  apoa* 
modic  tremblings,  and  tetaaie  and  clouio  cou\'ulaions,  with  pamlytio 
phenomena.  In  mammaU  tho  reaults  of  ibo  tox»mia,  as  noted  by 
varioiu  observer)),*  aro  rastlAssnesa,  hurried  respiration,  at  flnt  a  slight 


•  Lti'cn  (Archint  da  Pkyiiologit,  ISfiS  ;  AmoTj  ( tl-itlan  Mniintt  and  Si/yital  J^ivmal, 
1.,  ISdS};  Prstt  (/tiW.,ii.  lSB8>t  Alex.  Bent eti  (AU'iba/yt  UtJi^  Jov^Mi.OtL  I8;t|. 


lowering  ai-d  oflorwaroB  a  decided  Novation  of  tcmyicniturc*  (Alox. 
Bennett),  ruuHculur  woiikni^HA,  tvUuic  ftiid  clonic  coiivulttiau»,  iucrea«ing 
general  parosis,  and  Anally  death,  nppareitLly  ttotn  paralytic  arrest  of 
resptrtitiua.  Thvro  in  eliJl  a  goud  dvul  of  uncertainty  as  to  tbo  nuturo 
of  the  convuIsioQs;  but  Amory  in  eomo  not  very  coDClusiTo  expcri- 
oionts  found  that  they  did  not  occur  bclo  v  Uio  point  at.  which,  he  had 
dividod  iho  cord.  If  this  result  bo  correct,  the  oonvulsiooa  muat  bo 
eerobi-al ;  but  confirmation  is  lacking.  Usponaby  {Seichert'a  Archiv, 
18GS,  p.  &2G)  hnj4  found  that  forced  nrtilicinl  roapiration  in  great  moat- 
ore  susp«iid)i  tlio  convuItiionB.'l' 

I>'ervous  Syitem. — ^Thera  is  no  evidence  that  cafTuine  exerts  a  very 
tnikrkod  influonoo  upon  the  ccrt-lirum  of  tlio  (Vog,  or  ovon  of  sorao  of  tho 
lower  tnammnls,  unless  the  convuUions  induced  by  it  are  believed  to  be 
llio  TMult  of  Home  such  Action.  In  cortitin  of  tbo  higher  animala,  such 
as  tho  cat,  it  often  produces  a  condition  of  almost  ihiRlic  cerebral  ex> 
citonicnt.  In  man  tho  incK-aao  of  bratu-power  product-d  by  coflee,  tea, 
guaraTift,  nnd  other  drugs  containing  catToina  and  the  allied  nlkaloidi*  is 
undoubtedly  real,  and  \\6  rnunt  conclude  that  cnfToiuo  is  a  powerful 
ttmulant  to  the  etrebrat  cortex.  It  appears  to  me  to  be  our  most  certain 
and  effective  f^timtilant  of  the  nurvo-centros  conaocled  with  tho  intel- 
lectual funcC.ionit.  ThoKe  centre.'*  whose  f^mction  is  cousciousneBS  are 
greatly  stimulated,  and  wukefuluess  results,  while  iigain,  in  coutrast 
with  opium,  caiTcine  increnst^s  thii  activity  nnd  power  of  the  reaiwning 
fucuUioK,  at  lerut  a»  much  ae  it  dooe  that  of  tbo  imngiiialion.  Coffee 
prepuree  fur  tbo  active  woric,  both  mental  and  physieal,  while  opium 
lunds  its  votaries  aiiiottg  tho  rovenos  and  dreaiiii^  of  a  poet. 

Tlio  convulsioiiB  produced  in  iho  fi*og  by  cnffoino  seem  to  be  spinal. 
Both  Pratt  aud  Lcblond  bavc  found  tbivt  section  of  tbo  curd  bigb  up 
docs  no(  prevent  them,  po  that  Iboy  are  not  cerebral;  while  in  Pratt's 
experimeniH,  as  well  as  in  thoiw  uf  Leren,  dotitrucLion  of  tho  Kptne  pre- 
vented their  dovulopmuuU  The  conclusiun  socinn  ostiiblishcd  that  la 
the  frog  caffeine  acts  a£  a  motor  fftinol  ttimuiani  and  alao  as  a  mtiscle- 
poiaon.\    The  physical  r^gllessncss  nnd  trcmiilouKnoi*s  produced  in  ttwa 


*  AttcDtian  bu  nccntl;  b*to  bkIIbiI,  Mpfriall^bj  Profaraor  Hint,  U  lb*  *SttU  of  <M9aina 

vpon  Lnlnul  tnnp«mtur«.  Its  «U>i<M  tWt  tninuto  rjniiw  lutrd  no  off*ot  ujiOD  tli<  IxHjilj  !«■- 
ponuurt;  dun*  Jiul«D«UKb  lo  pr«iJnen  fliitlit  (oilo  *yrD|>tam><uuH  m  rtw  vt  0.9*  C.  |  «a«M- 
slndoMi  CMue  an  BleTnLlon  nf  I*  to  t.A'C.,  iho  nmiimuiD  being  nkcliKl  In  one  lo  tiroboura| 
dmoi  wblub  mpiiltj  kill  bivo  ver;  IJttlu  vScct  UfMii  Ibo  t«uu|iDnitu(ii  {Artk./.  Bjptr.  /"ali, «, 
PAiirn.,  il.  3\), 

-f  In  «n  «)fibiw«le  *orlM  of  «Tp«rlieenU,  Dr.  BeciiMt  IBrttUS  iltdital  JuMmal,  ltT4> 
faund  tbil  tho  lolalnium  Rtlal  dvev  of  lbs  jKir^mn  (m  Vuo  cnt  atiil  lt>«  r»t>Mt  una  ■  tiUU  ovvr  k 
grain  fur  tbu  jjounJ,  flu  ao  J  a  ^If  icnin*  being  [c<|alT«d  for  •  flre-poand  uiIiukI, 

]  Al"»,  llannaU  hk>  brou([bt  forwan]  Kht  \.'utorf  {lot.  «il.,  a.ai  Ilrirlth  .UnlUaC  Jonnutt, 
1ST4)  iLit  cbDfIub  jjurnljriaa  Llii  |Hi<(«rii>r  uulumjiK  t,(  lb*  ooril  wltbout  affcciiug  tbi  uttorior 
e»1uriin«  t  but  h>i  *«li1auo4  kppMir*  Id  rat.  tniufilcleot  to  provo  bii  euhcluiiaiit.  Uv  (TOBudl 
bi*  lioUcf  ay«ny  uD  flodiDit  U>tt  in  puii'jovl  frogi  ftuiC  rabbit*  ^ulv^niullan  of  tha  p<wtM>l«r 
enluiuni  of  Llio  cipwovl  cord  pruduocd  cUbst  an  tuusvulnr  vuuIwciIuim  oronlj  itMb  m  wtn 
farymacb  more  feeble  LbKOtlioavpruvakod  by  culi'oialMtloiioC  Ibo  kDtodor  eolHwa* 
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hy  ttxcomra  dOACe  of  eo£ru«  aud  leu  nro  probably  rnlhor  spinal  than 
cor«bnU. 

Tb«  motor  nervti  appear  not  ta  be  affected,  slocc  AIox.  BvDiivtt  biu 
found  Hint  After  dcntli  from  thoino  ihcy  rctnin  tlioir  normal  suscopti- 
bility,  uiiil  Fratt  siu'rouutlod  one  cniml  nurvo  of  a  fVog  with  a  pnsto 
"of  tbcine  and  water,"  and  irritated  the  sptna]  cord,  wboQ  botb  legs 
mpondcd  with  uniform  alacrity.  Bcuiiutt  alflo  tied  Liiu  crural  artery 
of  a  fWjg,  jKiiHuned  it  wilh  Ibu  alkaluid,  aud  found  Ibul  irritation  of 
tho  cord  produced  oqunlly  active  contracUonB  in  tha  two  log».  UpOQ 
tbc  eentvory  nerves  it  in  afBrmud  thab  tbo  poiaon  ocLs  more  decidedly. 
Th«  chief  «viiJcnci>  in  funiishod  by  Pratl,  who  found  thftt  -vihoa  thu  \vSt 
(ciatjc  nun*e  of  a  fro^  vim  surroundod  by  a  ptielo  of  Ilieino  and  wal4>r, 
after  ten  minutcci  irritation  of  the  right  foot  pnxluccd  reflux  move* 
tneota,  while  irrilatiua  of  tlio  lel\  foot  (titled  to  elicit  any  roi*i>on»o. 
Loblond  bus  noted  marked  hyporiEfithveia  in  tho  frog,  and  Kumpf 
atBrms  {Schmidt's  Jafirb^  lid.  cci.  p.  123)  that  iueruasod  sonftibilily  of 
tbe  akin  can  be  demonstrated  !u  man. 

Girculalion. — Caffeine  hn»  n  direct  influence  upon  the  heart,  although 
that  Tiacua  continues  to  beat  in  animiiU  poisoned  by  tho  drug  afler  tho 
eeBaotton  of  roxpirutioa.  According  to  Volt  (quotod  by  Brill),  in  the 
ttx)ii  the  rapidity  of  tho  cardiac  pulsation  in  at  first  incroased,  but  tho 
pulMiliuns  bcooroo  tdowur  aud  slower,  and  are  accompanied  by  irregu- 
larity of  rhythm,  the  hoart  linalky  ceasing  to  act,  but  Btill  ronpondinj; 
to  Ktimuli  at  a  time  when  the  voluntary  muRclcs  arc  abfiolutvly  doad, 
Falk,  Stochltnaan,  and  JuLanuiwn  observed  that  cafTcioo  firet  incrcaaca 
and  then  lesaoiiD  the  IVequencv  of  tho  cardiac  palMttions  in  the  fVog. 
According  to  JohunnMn,  tho  Iftisening  of  tho  IVoquoncy  comes  on  tho 
more  (juiohly  and  Iho  more  powerfully  as  the  size  of  tho  dose  in  In- 
crooMd.  AAor  a  timo  the  heart  begins  to  beat  lm>£;ularly,  with  short 
intermisaionB,  which,  aa  timo  goes  on,  grow  longer  and  lonj^cr,  till  at 
last  movomoiit  eeasoa.  JohaniuoD  fotind  that  the  action  upon  tho  out- 
out  /Vog's  hcATt  was  the  aomo  upon  the  visous  in  iifu ;  Leblond  confimu 
tbia,  and  stutca  that  iho  heart  is  Goally  arrcatod  in  systole  j  so  al«o 
does  Dr.  Thos.  J.  Mays  iTUrap.  Gax.,  1885,  i.  84). 

Aubert  and  Hasiao  {Pfiiitjer'a  Archio,  v.  608)  find  that  the  action 
of  llie  alkaloid  upon  the  pulsations  of  the  frog's  heart  raries  greatly ; 
and  iiideod  tho  individual  oxpcrimonttt  of  the  authors  previously  quoted 
•how  sncli  variation.  This  is  cortfirined  by  tho  rosoarcb  of  Ur.  ]{tos- 
cbiro  Kaki  (laavg.  Diis.,  StTassburg,  1884).  This  invosUgalor  ox< 
pvrimonlvd  upou  the  cut-out  fro^ji'ft  hcari  with  the  Williams  apparataii, 
and  fouud  that  the  puUu  waa  variously  affvctcd.  In  most  of  his  ex- 
perimeDls  iho  arterial  preMiiro — i^,  the  heart's  work — was  markedly 
Lceseaed,  but  in  a  few  canoa  it  was  diittinctly  increased.  lu  the  seventh 
edition  of  this  work  it  was  nnid  thai  the  evidence  thiw  far  brought  for* 
ward  indicated  that  caffeine  exerts  a  double  influtiDco  upoa  tho  ftt>g'ii 
beai-t,— tfl  rmaii  doKt  stmulatitig  i(  and  incncmng  itt  witrk,  and  in  taryer 
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dotea  paralysing  it.  Tbie  coDvluDioa  »iwui8  to  bo  in  accord  with  ibo  mon 
reoeut  roscarctiea.  Tbua,  Paul  Kavnl  {Thdsis,  hyon,  1S87,  357)  fiiKla 
tliat  in  a  proportion  of  ton  centigruinniea  to  oue  liiindrod  and  fifi^ 
gi'amiiios  of  arliOcml  blood  ibo  alkaloid  rcinforcos  tbe  i!K>Iatod  tragi 
beart,  giviui^  its  coulractiOIls^uorl:^  ainpliLiiiieaad  moro  uiiorgy,  but  Lhftt 
Btrou^oi'  Aonan  duprot««  tlio  liu:u*t,  and  liually  arreai  it  in  diastole  ;  ami 
Dr.  n.  C.  Bejer  {Amer.  Jour.  Med.  Sci^  July,  1886)  has  rcachod  limitw 
conclusioaa  witb  Lhu  licnrt  uf  a  terrapin. 

Tbo  robults  obtained  by  varioufi  oxpoi-imeatera  upon  [uammalfl  are 
in  their  genornl  appearanoo  coiiimdictopy,  but  are,  howovor,  I  btfliero, 
reconcilable.  In  alt<>mptiiig  8Ucb  reconciliation  itseeoiB  better  todt»> 
cu«8  ecparatwiy  the  efl'wcl^  of  thodrug  uponark-riai  preuaiirc  and  pulso- 
raio.  In  th*  Aubopt  and  Haaac  {Pjiugcf's  A.n:h*v,  r.  008^  «xpcriiiicat«, 
oalTeine  usually  produced  pronounced  fall  of  Uie  arterial  preman, 
nlthoii^h  in  one  oxpo'IiLient  there  was  a  diatinoi  riae.  It  Im  to  be  uot«d 
thai  Ihu  i'u:4i.'»]'cli  woa  made  with  onormouA doev8  of  t^afTcine,  and  luiuallf 
upon  dogs  under  the  intluenc«  of  narcoticit.  In  two  cxpcrimcDitt  a|)on 
alcohol iitod  do^'B,  Pfoft-Bsor  BioK  (^Archiv  /.  Kxper.  Path.  w.  Pharm.,  ix.  36) 
obtained  a  pronounced  rise  of  tbo  ai-torial  prewiuro;  while  Maki  (^fnaug. 
Diss.^  Stniasburi;,  1864),  uxpuriinontiiig  upon  animuU  uoUor  tbu  iadt- 
euco  of  atropine  ur  oblunil,  obtained  allcr  large  dot>«a  a  diBtinct  All 
of  the  arterial  pre-tnuri',  wliich  in  a  few  cases  was  preceded  by  a  ri«t 
It  is  cvidfut  that  thu  niutbod  of  rwicnrcb  employed  in  tbenc  expcn- 
mcDla  maltCH  it  impoeetiblu  to  draw  any  vury  positive  concluAioDSi.  lu 
normal  animnlit,  Lovcn  found  in  the  firut  slagcii  of  oafleine-poiaoniDg  a 
distinct  incE'CBse  of  the  arterial  prosAiire,  and  in  the  elaborato  oxperi- 
menta  uf  Profciiaor  lloichcrt.  (Tfiemp.  Gaz.,  1890)  it  was  noted  tliat  in 
tb«  normal  dog  caffuine  injected  into  the  jugular  rein,  in  moderate 
amount,  e-iiiscd  a  primary  fnll  of  pressure,  followed  by  o  iHm  abor* 
ib«  norm,  follovred  in  turn,  if  the  done  had  been  largQ  enough,  by  a 
marked  fall  of  prosAuro.  Very  \arga  doses  of  calTuine  produced  a  per. 
BiAtunt  fall  of  pr.-eeuro,  (Tiding  in  final  diastolic  arroet  of  the  heart.  It 
U  plain  that  ibe  priniury  fall  of  presusurewas  »imply  due  to  tbo  eaffeine 
first  reaching  the  heart  in  concentrated  dose,  yut,  altbuugb  in  none  of 
the  e:cporimeata  waa  tho  rise  of  pressure  very  great,  unless  very  largo 
dosea  wore  employed  it  occurred  almost  infariably.  Levcn  a8««rt«  that 
tilQT  be  had  dlviijod  tbo  puouinogafttries  and  bympatbetioa,  and  iBoIated 
the  heart  from  all  the  nerve-centres,  cafToine  still  increased  tho  arterial 
preeauro ;  while  Profeesor  Beicliurt  slates  that  not  only  in  the  incresas 
of  the  prcsflurc  bcoh  viion  the  animal  is  motionless  with  curare,  but  alM 
after  doBtriiction  of  the  vaso-motor  centres  in  tho  medulla  oblongata. 

Thi;  evidence,  ibcrcforc,  ttucmH  conclusive  that  caffeine  inerentea  tha 
arterial  pressure  vidependentiy  »/  the  vaso-motor  centres.  l'i-ofc«»or  Reicbeil 
believes  the  nno  to  bo  due  to  an  action  on  tho  muscle-fibres  in  the  walls 
of  the  blood-vesHeU.  But  we  have  no  direct  proof  of  the  corroolneta 
of  thia,  while  all  the  experimeDls  upon  the  frog's  heart  (sec  preceding 


paragraphs)  indicate  that  in  gmatl  dotts  tbe  drag  acta  upon  the  heart  aa 
a  iirtct  atimulaat. 

In  tho  advanced  stazoa  of  cnflcine-poiHoniDg,  both  the  heart  and  the 
vasomotor  ^ifticm  are  without  Joubt  depressed,  so  that  the  cause  of  th«  loll 
of  proaeure  la  duplox. 

In  regard  to  the  pulne,  Aubert  notes  an  a  conatant  effect  an  increase 
of  llio  pulao-rate,  and  ihia  appcnra  to  bo  ihc  nionl  frvquvut  tvaulL  pro- 
duced by  cflffoitte ;  but  it  has  been  shown  by  Iteichort  that  under  certain 
circumstances  there  U  a  glovringof  the  puUc.  Leven  assertH  that  tbe 
lacri-iMu  of  the  pulae-rate  in  to  be  seen  aller  iftulaiion  of  iLe  hcnrt  fl-uni 
tho  norrous  centres,  and  is,  therefore,  due  to  an  action  upon  tho  heart 
ilMlf,  a  coDolusion  which  is  in  accord  with  the  p;oncnil  rcault«  of  ohser- 
vatJODH  upon  tlie  isolated  frog'a  heurt,  ouJ  is  couliriuud  byKciehurt,  who 
believes,  however,  that,  in  ndilit  ton  to  such  action,  there  i»  paralyses  of  the 
cordio-inhibilory  centres,  both  in  the  medulla  obluiigiilu  and  the  heart. 
The  Blowing  of  the  puUe  occnsiotutlly  Been  iu  tbe  first  stages  of  tbo 
potson  Keiobert  attributes,  with  probablo  correotnesB,  to  a  primnry 
•timuhition  of  these  cnrdio-inhibitory  ccntruN ;  the  altoniiion  of  the  pul^e 
which  eomotimes  occurs  in  advanced  poisoning  ho  Ihiake  to  be  due  to 
A  direct  action  of  tho  drug  upon  the  bcAit. 

Diuretic  Action, — Iu  poUoning  by  calToEne  great  tncraaM  In  the  fut- 
cretion  of  urine  is  a  common  liymptom,  and  the  istutumunt  of  Prufi-Jtnur 
Gohler  {JJuU.  'i'hirap.,  xo.  i.  523;),  that  the  alkaloid  is  one  of  our  most 
powerful  and  cortuiu  diuretic^  hiw  received  nbundnnt  contlnnation. 
Tbe  effect  of  tho  drug  upon  healthy  men  would  indkato  that  in  dropeica 
it  does  not  act  simply  by  ri:<;ulutin;;  the  circulation  of  the  kidney,  but 
lus  also  a  distinct  effect  upon  the  renal  organ  it«clf.  That  this  eunniso 
ii  oorroct  is  proved  by  tlio  oxporiraents  of  W.  von  Schroder  and  of  A. 
Lauggard  (Centritlbl.  /.  Sled.  Wisseix.,  1886  ;  also  Arch.  f.  Exprr.  Path., 
zxii.,  Ifti7),  who  scparniely  found  that  when  a  canula  was  inserted  into 
the  aretors  in  an  animal  whoso  vooo-motor  ^^t«m  was  completely  para- 
lysed by  ohioral,  injections  of  cafTeine  into  tbo  circulation  caused  a  very 
great  increase  in  the  urinary  i^ccretion.  Langgard  found  that  usually 
bofora  tho  great  incrooao  of  diurcais  tho  urinary*  soercLion  woe  amiatod 
for  tereral  minutes.  TbU  is  in  exact  accord  with  the  experimonta  of 
Dr.  C.  D.  T.  Pbiliips  {iHternational  Med.  Congress,  Washington,  1887) 
made  with  Roy'n  oncometer.  It  was  found  that  immodial«ly  after  tho 
injection  of  a  small  doao  of  caffeine,  when  the  blood-proasuro  woa  either 
slightly  depre«ecd,  elevated,  or  unaffected,  the  kidney  underwent  a 
wry  dUtinot  eontmetion  of  its  Tolumo,  wbii^h  InKted  for  two  or  even 
throe  minutcH  and  was  accunipanlud  with  great  Ic^^^ntng  or  amwt  of 
tJio  urinary  fwcrotien.  After  the  oontraction  the  kidney  rapidly  ex- 
panded beyond  itx  original  bulk,  and  nt  the  wimc  time  the  urinary 
nooretion  bocarae  exooasive.  Tbusu  various  exiierinientj!  prove  that  the 
actioa  of  caffeine  upon  the  renal  secretion  is  entirely  independent  of  ita 
influence  u]>on   the  general  circuhttion.      l>r.  Phillips's  facts  do  not, 
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howsror,  AS  h«  BMms  to  think,  prove  th&t  tli«  diuKaie  is  canfiod  'by  the 
increnso  in  Ibe  fluw  of  tlio  bluud  to  the  klilueys.  It  ia  more  probable 
that  tho  condition  of*  the  local  Mood-TaHHoIs  ia  tho  roRiilt  of  iho  action 
of  the  drug  upon  thw  r«iiftl  tocrcting  organ  ;  especially  id  this  Iho  vaae 
Kinco  Schr6doi'  found  that  tho  division  of  all  the  renal  norvoa  did  not 
prevent  tho  incn.ia»a  of  tho  Bflcretion  niidor  Iho  action  of  caffoino. 
]{oL-atit«o  tho  HuuruLiuQ  from  iho  uninjured  kldnoy  wna  iiicrciLwd  much 
more  than  from  th«  kidney  whoao  ncrvoa  woro  destroyed,  I'l-Qfeesor 
Stihi-dUor  bolicvcs  that  tho  drug  inoroaaos  diurogis  by  acting  botJi  upon 
Iho  nftrro-contrea  and  upon  tho  Bocroting  structuro  of  the  kidney.  To 
my  thinking,  however,  tho  direct  injury  to  tho  soorolinij  appnnilus  of 
the  kidnoy  l>y  diTteion  of  tho  ronal  norvce  i«  suffitionl  to  account  for  tho 
diiftirmifa  hotwoon  tho  infiucnco  of  tlio  nlknloid  upon  tho  nonnal  nnd 
tho  operatod-upon  kidney,  without  nocossitaling  tho  thoory  of  a  two. 
fold  action,  ri-ofossor  Schroder  totind  that  thoro  was  an  incroaae  not 
ooly  of  ilio  liquid,  hut  aUo  of  the  eolids  of  tho  urine. 

ThoeuorinuuHueo  nnadoby  mankind  of  Hubstunuaa  containing catfoino 
indiaileH  that  in  some  way  it  is  directly  of  Korvico  in  the  wear  and  tear 
of  daily  Ufo.  It  is  not  prohublo  that  any  of  tbo  cafloine  is  nminiiljitcd, 
but  it  is  thought  by  some  authorities  to  check  very  greatly  the  elimi- 
nation of  nitroj»cn,  or,  in  other  words,  to  loiwon  the  wnwto  of  tisaue.  Thlfl 
Bubjcct  waa  laboriously  invostigatod  by  Jnliua  Lchnmnn  in  1853,  and 
by  K.  W.  BOckor  in  1894,  and. earlier.  Dr.  Lohniaiin  found  that  the 
exhibition  of  (»ix  grains  of  eaffoino  daily,  tho  regulated  diet  being  uni- 
form,  diminiHhcd  tho  oliininntiou  of  urea  from  twelve  lo  twenty  peF 
cent.  Upon  expurimenling  with  the  empj^Toumntic  oil  of  colToo  he 
found  thnt  it  loFincnod  ovon  to  a  proportionately  greater  extent  the 
oliminntion  of  urea,  and  also  aelod  very  powerfully  in  producing  alcep- 
loftsiieas.  so  ihut  the  nivorite  buvorago  id  by  no  nieana  dcpcndont  upon 
its  contained  cafToine  for  all  of  its  activity.  Dr.  Docker  publishe*!  hi« 
rosoorchos  on  coffee  iu  ISi9  (Beitrarje  zur  Jletlkunde,  Ud.  i.)i  hut  I  lutvo 
never  seen  any  abstract  of  the  article,  other  thnn  the  statement  that 
bo  found  that  the  dnt^  cauite^  diminished  oliminntion  of  urea,  lljg 
invcHtigatioa  of  tho  vfTcct  of  tea  was  must  otaborato  and  laborious 
(^ArcJiiv  der  Vereins  fur  Oemfins.  ArlrJten  z.  Fordemni)  d.  Witeen.  Hdl- 
kunde,  Kd.  i.  p.  2I3J.  He  analyzed  iho  fHiCoa,  the  urine,  and  the  prod- 
uotH  of  roHpiratitiii,  and  found,  a  elniilar  diet  being  niaintnined,  thnt 
tea  did  not  affoct  sen!4ibly  the  elimination  of  carbonic  acid  from  the 
langi,  bat  did  very  decidedly  diminish  the  excretior.  of  urea,  and  also 
of  nitrogenou>^  mntiurs  in  the  firees.  Ho  then  tried  abstaining  (Voni 
food  for  periods  of  thirty-six  hours,  with  and  without  the  uno  of  t«a, 
frith  results  perfectly  in  accord  with  those  just  stated.  Tho  rcmUts 
obtained  by  vnrious  experimenters  are  singularly  discordant.  Henri 
IFoppo  (Deutuche  Klinik.  1837),  in  oxperiiiionta  upon  a  dog,  found  that 
coffee  diminishes  very  alightly  tho  aren-elimination,  but  greatly  in- 
creases tho  output  of  CArbOQie  acid.     In  regard  to  urea,  Rnbuteau  and 
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bU  papii  Eiirostrfttiade,  working  with  coffc*  upon  men  ntnl  *Irtg«,  ob- 
Uiand  imult9  .similar  to  tlicmo  or  Bockor  {Comftex-Bendut,  ISTO,  Lxxi. 
426,  732),  an  did  aUo  Unmmond  ia  tbis  counUy.  On  tbo  utbor  bnad, 
C.  G.  Lohmann  (Leftrb.  ft.  Phtj^iolog.  Chemie,  Bd.  i.,  Lcipuc,  1842),  Voil 
(^UntvsHchttngen,  UunJcli,  ISCO),  and  liouz  (Arcli,  de  Phj/stol.  Norm,  et 
PatlL,  187J,  i.  b'J'l)  fuuoJ  thnl  caffoino  or  coStM  B^aaibly  iacreoiwe  the 
otimlnntioii  of  ur«tt,  or,  in  thoao  acctutomcd  to  tbo  daily  tue  of  ooifoe, 
baa  oo  influonco. 

In  A  lone;  dcrifMi  nf  cirporimcntii  upon  doffH  by  MM.  Conty,  GaimoracM, 
and  ^iobcy,  il  is  affirmixl  as  a  uuirorni  rusult  ibnt  tbo  us«  and  auiini- 
UttoQ  of  nitrogonoBs  food  were  greatly  increased,  that  tbo  cnrbonio  acid 
and  oxygon  iu  tbu  blood  vrunj  niarkodlj  docrcasud,  and  that  tbo  pro- 
portion of  Bugar  und  of  uroa  in  the  blood  was  notably  incroused  (^Otrnptet- 
Xendus  Soc  Biol.,  t.  S46 ;  Comptei-Sendus  de  FAcad^  xcix.  64). 

In  the  face  of  eo  mocb  coiitradictiun  it  is  perhaps  wisest  to  rcserro 
Opiciion.  but  it  dooa  »<wm  ns  tboui^h  the  pr<iiicnt  cridcnceo  w-arrantcd 
tbo  ooncluaion  reached  by  £.  Perioot  {Thesis,  Paris,  1890)  tliat  tbo 
Jctloa  uf  cnfToioe  upon  urea  elimJnalion  and  upon  protoplasmic  change 
Is  inconstant,  and  not  dirvvt  and  prunuuncul.  It  ia  true  tbut  in  a 
loug  Borios  of  vwy  olaborato  calorimctrical  oxperiments  porfoi-mod  by 
Proiowor  E.  T.  Roioliort  (A1eu»  York  Med.  Joum.,  April,  18fli>)  it  seems 
to  havo  b««B  proven  that  caSuino  invroBHCs  tbo  boat-prod  uctkin  as  well 
as  ibe  bvAUiis^i potion,  and  tbat  of  tbeae  phonomona,  tbo  incroaso  of 
tbo  beat-production  is  probably  primary;  but  tbis  does  not  sbow  that 
dastrnctivo  metamorphosis  of  nitrogeuouM  ttMue  is  increased  by  cAlTintie. 
JSimituition. — AfcorJioK  to  Iho  eatporimcnte  of  Richard  Sohnoidcr 
CUeltfr  dtr  Schicksal  des  Oijfeint,  etc.,  Dorpat,  1884),  caffoino,  whon  taken 
in  thcmpoiitic  doses,  is  eniiroly  dcatroyod  in  the  syBlcm,  and,  wbon  in 
toxic  amount,  is  ]iartiully  destroyed  and  partially  elitnioutud  by  the 
kidney's. 

TuiBAPKtmcs. — In  nccordanco  with  its  physiological  action,  caffoinft 
ia  employed  in  praeticnl  medicine  an  a  ccrcbml  and  cnrdiac  stima 
lanL     It  is  often  taken  to  produce  wnkofulncMt  and  increase  the  power 

[Of  labor  during  exoosnive  work.  It  is  a  valuable  remedy  for  the  relief 
of  migraine  and  othor  forms  of  nervous  h-a<litche$,  in  wbich  its  cffoots 
are  aometimea  marvelkiua,  allbougb  more  often  it  fails  to  accomplish 

^good.  To  predict  In  any  esse  wbat  its  Influence  will  be.  In  the  present 
ito  of  our  clinical  knowltxlgu,  is  imposHiblo;  but  tbo  remedy  may 
itways  be  tried  in  safuty  in  tbo  dose  of  firo  grains,  takvn  whon  the 
paroxysm  is  coming  on,  and  rejieutcd  in  half  tbe  quantily  once  in 

pforly  rainutOB  if  neccwnry.  In  opium-poisoning,  either  in  tbe  form  of 
tinlimttcd  quantii>c«  of  u  strong  decoction  of  cofTco  or  of  tbo  alkaloid 
itaelfi  it  ie  a  standard  remedy,  but,  bo  for  as  1  know.  Dr.  J.  Jlogbea 
Bennett  {Brit.  Jled.  Jovnt.,  1874,  p.  697)  hag  mode  tbo  only  attempt 
to  estftblixb  by  exact  experiments  the  aasortod  antagonism  of  cnffoino 
and  opium.    That  observer  found  that  the  cxbibitioD  of  fh>m  four  Ut 
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ftjur  and  a  half  grainB  of  cnffcino  wotiM  savo  a  proportion  of  «« 
poisonod  wilh  tho  proviouBly-ssCGrlained  miriraum  lotlml  do»c  (l|Rr) 
of  morphine.  Several  of  the  cats  whicli  Imil  thus  IjccD  saved  saccumbcd 
some  days  nftttnvards  to  one  and  Bcvcn-oightho  grains  of  morphiiK, 
Tho  cafTvEno  vrau  poworlosp  to  tinvo  animnU  to  which  larger  doMt  of 
the  narcotic  harl  been  frjven  :  bo  th»t  it  la  fair  to  ooiiclndo  tJuit  CHflcine 
ia  iritliiTi  uarmn-  Itniitii  antagonifiLic  to  tho  narcotic  alkaloid. 

I  hnvd  had  no  oxporionco  vith  tho  um  of  calfcine  as  a  g«n«nl 
Mimulaiit  in  acute  adynamin,  bat  various  Freneh  nuthnt's  n>oorani(4Ml 
the  remedjTery  hijjiily,  niid  I>i-.  H.  Huchard  (^Bull.  Soc.  Med.  H6p^ 
Fans,  1890)  oHpcciiUly  commonda  it  io  typhoid  fewr,  claiming  that  it 
relieves  not  only  the  adynamia,  hut  alrio  acts  as  an  antipyretic,  and 
through  its  diiirijtic  inlluunco  is  vMiJULriully  UHoful  wbcu  tho  urioe  ii 
BCunty  aud  alluniinoiis. 

CafTeine  is  vory  valuablo  as  a  cardiac  atimulaal  id  the  trcatmoat  of 
all  forms  of  hoart-failure.  \>'hon  ^tvcn  to  hciiUhy  men  it  docreaaat  tbi 
rate  n-nd  markedly  inci-uases  tho  forci:  of  the  pulso.  The  original  9tatO' 
mont  of  rrofossor  Gubler  (^Bulletin  T/ierap.,  sci.  523)  that  it  acta  asV 
poworHil  diuretJQ  in  nUo  undoublodty  correct.  The  indication*  fi>r  iu 
omploymcnt  nro  preoia&ly  thoaa  which  cull  for  the  use  of  digitalis.  It 
diff'or9,  howc7or,  H-oin  that  drug  in  tho  proinplacss  and  fligactoumess 
of  itH  action,  and  !n  botnj;  a  more  corlnin  diurotio.  It  is,  therefore, 
eepccially  usol^il  when  there  are  pronounced  dropnicnl  ttymptoma.  lo 
chronic  Bright's  disease  it  in  oflon  of  aorrioe,  especially  in  tho  latt«r 
AtagOD,  when  thero  is  marked  cnrdinc  fiiiltire.  In  acute  Bright'a  disoaM 
it  should  be  employed  with  caution,  i  f  at  all.  It  is  euporior  to  digitaUa 
in  uevor  disa^ivcing  with  tho  Btonia^'h  and  in  having  ao  distinct  comil- 
lalive  tondeiicy.  In  some  casus,  hovrovor,  it  produces  obstinate  wake- 
f>ilnc!tB  and  I  bare  occanionally  found  it  necessary  to  give  it  nololy  in 
tho  oany  ptirt  of  the  day.  It  is  usually  host  to  commonco  with  a  doM 
of  four  grniiifl,  given  twice  daily,  iiicrcasod  if  necoaeary  to  twenty  or 
twenty-flve  grains  a  day.  For  internal  administration  the  so-called 
citmto  of  cnfTuino,  which  is  oQluinal  in  tho  BritiKh  Pbarmaoopceia,  is 
euporior  to  the  alkaloid  itaelf,  as  more  aolublo.  Wh«n  great  prompt- 
ness of  action  is  ror|uired,  as  in  cases  of  suddon  collapeo  or  of  eudden 
cardiac  failure,  the  hypodermic  use  of  caffeine  atiggcita  itaelf.  IInfo^ 
tunalcly,  tlic  onlinary  salts  are  decomposed  in  tho  prceonco  of  water, 
and  are,  thoroforo,  inoligiblo  for  hypodermic  use.  The  double  bcnzoatd 
of  sndium  and  cafTeino  has  been  proponed  OS  mndcrately  stable  and 
frue  ft-oiii  irritating  properties.  One  equivalent  of  salicylate  of  aodiam 
(ISO)  will  also  cauflo  the  nohition  of  ono  oquivaloot  of  cafToine  (&14)i 
nnd  tho  following  formula  has  been  commended  by  M.  Tanrvt  for 
hypodermic  use;  Sulicylato  of  sodium,  31  parts;  oaffuino,  40  porta; 
disiilled  water,  60  parta. 

ToxiooLOov. — The  only  case  of  potsoninif  by  c.nffeine  I  havomot  with 
is  reported  by  Dr.  C.  II.  F.  itouth  (^LmiJon  Lancet,  1883,  i.  680).    As 
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adult  took  a  tlnichm  of  the  pure  tilrate.  The  symptoms  developed  at 
ODc«i  tbcj  were  bumin;;  in  the  tJiront,  j^iddiiieas,  fuintness,  ouiuca, 
numbDcsB  and  tremors  of  tlio  extromiUoA,  pain  in  the  stomach  and 

Lbowels,  proftme  diuresis,  and  finally  collnpne,  with  j^ivnt  c-anli»c  opprc«- 
llon  and  icy  extrcinilies.  CoDHcioasaofs  vra-t  nut  inipuii*eJ,  oud  thvro 
waa  no  boadacho  until  iho  patient  began  to  recover.  Id  a  case  reiiorlcd 
by  Dr.  Cureohtnann  {Deuieche  Klinik,  1873,  377),  n  voman,  in  oi-der  to 
produce  an  abortion,  took  a  decoctioo  tnadti  fVom  about  vight  otineos  of 
il^-roaatod  cofieo.    Two  houn  liit«r  she  was  fouad  In  a  condition  of 

'^ttnot  anxi«t7,  with  a  eensatioa  of  intense  ne«d  for  air;  she  waavjccood- 
logly  reetloM,  and  continually  nttemjiiod  lo  got  up  from  her  chair,  but 
was  powericss  to  dii  so.  All  iho  ©xtreniiticH,  but  espeeiallj-  the  handn, 
vroro  Alfccted  with  very  pronounced  choruio  truitiom.  Shu  knew  pcnions 
and  hor  flurroiinding*.  but  her  corobration  was  rery  much  affected,  and 
the  DBXtday  nho  remembered  nothing  that  bnd  happened  nt  thi»  timo. 
The  reapIratioQ  was  quick,  twenty-four  nud  iweniy-five  per  rniuuto,  and 
abort ;  tha  puUo  one  hundred  and  twelve ;  the  faearl^beale  very  etrong, 
even  violent.  One  hour  after  tho  ingesltonaf  th«do«e  violontdinrrhopa 
set  in,  and  continued  until  the  next  day.  Tho  paMngos  were  vury  tbio 
and  watery,  with  but  little  violent  pain,  but  nnuch  li;n&->ni us.  Thcr« 
vaa  &1m  marked  tenesmus  of  the  bladder.  The  urine  wna  greatly 
iDereased  in  quantity,  with  the  spceifie  gi-avity  of  1014. 

CONVAIiLARIA  JIAJAUS. 
In  1859  G.  F.  Walz  disoovcred  in  tho  lily  of  the  valUy  two  active 
nibstancoe,  Conv^jll^rin  and  ConvaUam/trin.  Of  these  tho  firHt  ia  crys- 
lalline,  insoluble  in  wsiter,  and,  according  to  Dr.  W.  Marm^  (Sehmidft 
Jahrb.,  Bd.  cxxsiv.  S.  166),  when  taken  in  doses  of  three  or  fbur 
grains,  acts  as  a  aiinplo  purgative.  The  gluvo^ido  coavnU&maria  is 
•olnblo  in  water,  and  is  the  principle  to  whioh  the  plmit  owes  ita 
action  upon  the  circulation.  Marm6  found  that  it  kills  by  a  direol 
action  upon  tho  heart,  and  in  moderate  dutios  firat  slovrs  and  then 
<juickcnB  tho  puUo:  previous  division  of  the  vagi  did  not  interforo 
with  tho  devolopMiont  of  those  phenomena.  Tho  chief  studios  upon 
I  the  phyiuological  and  therapeutic  action  of  the  lily  uf  tho  valley  are 
lioee  of  Professor  Oormain  Hi^  (BiM.  de  CAcad.  de  Med.,  Mo.  27,  1S8S, 
p.  707)  and  of  S.  laaow  {Jlofmann  und  Sfhaalbes  Jahrb.,  1883,  122; 
fh>m  tho  Ruwian).  ProfuMor  See  finds  that  in  tho  dog  it  first  slow* 
[the  action  of  the  heart  and  increases  tbe  blood-prea^u  re  decidedly,  tb« 
3ir«tlona  at  tho  Dame  time  boeotning  Hiller  and  a  little  lens  IVciluent. 
|If  a  toxic  dose  bos  boon  given,  tli<<  heart's  beats  become  very  rapid  and 
sgular,  the  arterial  prexsuro  still  being  much  above  normal ;  6nally 
preatiuro  begins  to  fkll,  tho  cardiac  pulsations  to  grow  more  fooblo, 
td  death  occurs  thit>ugh  syncope.  It  ia  stated  that  the  pncumogastric 
nerves  are  wonkontvl,  but  never  pamlyMd,  while  the  general  nervous 
lyBtem  is  not  affected.     In  man  tho  action  of  tbe  drug  upon  the  cir- 
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oulaUon  is  as  !n  ttiti  lower  anlniflls,  and  thora  U  uiM  to  bo  usiull;^ 
produced  pro^ino  diui'o.iis  and  Homotinies  piirgiiij*.  In  Iiiaow'n  ox- 
pcrimoritit  upon  JVofica  with  couvaiUittiu'in,  llio  buurt  watt  iutwU<<1  in 
T«ntrioular  ayatolo  by  two  milligrammes  of  iho  puro  convullamarin, 
the  fVog  continuing  to  iivo  for  a  long  timo,  tha  remody  Keemingly 
baviny  no  offoct  upon  il«  general  nervous  or  muscular  By»tcm:  ibo- 
LatiD^  the  hoart  had  no  effect  upon  tho  action  of  the  poi'^on.  In  the 
dog  tho  phanomona  of  conTallamarin-poistnntng  wcro  as  described  by 
Professor  See,  it  being  furlher  notud  that  tho  pncumugas trice  were  not 
afTocted,  that  the  pulse  was  of\en  dicrotic  during  the  atago  of  rapid 
cardiac  autioa,  and  that  tho  tiaal  turosl  was  dioatolJc,  tbo  hoort-muBcle 
not  boin^  nblo  to  respond  to  the  moat  powerful  gutvanio  stimulation. 
Dr.  I.  Ott  has  found  that  the  cardiac  arrest  in  the  dog  is  systolto  {Ar- 
chiva  of  Mai.,  Fob.  1883).  In  Dra.  Gozo  and  Simon's  oxpcrimontA 
tlio  fi'o^'s  heart  waa  rendered  slow  and  extraordinarily  full  iu  it4  boat 
and  finally  arrostud  in  aystolo  (^Bull.  Gin.  Thmip.,  ev.  494).  G.  l»eu- 
btuchor  {Zeilsckr.  f.  Klin.  Med.,  vii.  5S2J  finds  that  canvnlliiinai-in  pro- 
duces in  tho  frog  progrcssivo  pahj,  with  crarop-liko  truntbliu^  and 
death  from  systolic  cardiac  arrest;  in  the  mammal,  violent  convul- 
Bions  and  death  IVom  diastolic  hoarl-arrest ;  that  it  slows  the  heart- 
beat in  the  mammal,  and  cnuses  arliythriiical  contraction!),  but  in  no 
dose  olevatcs  at  any  timo  the  arterial  proamtre.  The  evidence  acoms  Ut 
bo  60  contradictory  as  to  suggest  that  difrerunt  ohsorvora  have  tigod 
dIfTurent  principles  under  the  one  numo.  The  difHcultics  of  the  eub- 
ject  aro  rather  increawd  than  diminished  by  the  recent  roeoarchos  of 
Leo  L6wcnthal  (Thesis,  Wllrzhurg,  IRSa),  who,  using  tho  namo  prepa- 
ration in  exactly  tho  same  lu&QQcr  and  do»o  upon  differoat  fh>g8  of  the 
flame  spectea,  obtained  divorso  rei^nllH  wliioh  bo  hinuelf  was  at  &  loM 
to  orplain.  The  Kupsian  J.  Xathnnson  {Lond.  Med.  Rec,  July  15, 
1887)  claimti  that  the  confusion  is  largely  duo  to  the  impurity  and 
lack  of  gu[iuiiioue3.i  in  the  products  used,  even  M.  Merck  himself 
naviog  admitted  that  htn  commercial  convaliamarin  is  not  the  pure 
principle.  Nathnnson  found  that  convallarin  praduced  in  man  when 
given  in  doses  of  0.00  to  0.12  grarnrao  three  or  four  times  daily  only 
nausea,  dinrrlitBa,  and  gastric  pain  ;  whilo  convaliamarin  admin iatercd 
Id  dally  amounts  gradually  increasing  from  0.03  to  0.3  gramme  reduced 
tho  rate  of  the  puSite  and  marked]}'  luoreased  the  flovr  of  urine,  only  io 
very  rare  cased  causing  nausea  or  vomiting. 

Tbo  lilv  of  the  valley  is  said  to  havo  Wen  Ions  used  by  the  Ilunaian 
pooanntry  for  tho  relief  of  dropsy,  and  in  1880  Drs.  UVoitKlty  and  Bojo- 
jawK'wsky  called  attention  to  it  as  a  valuable  remedy  iri  cardiac  val- 
vular dinedse,  especially  when  associated  with  dropsy  (^Vratseh,  ISSO, 
47).  Frofe«.ior  Sea  recommends  it  in  palpitation  of  the  hearty  in  car- 
dtao  dilatation,  l^ilty  degonoratioo,  and  othor  forms  of  cnrdino  woafe- 
noss,  also  in  valvular  ieaion.>i  with  failing  heart-power;  in  a  word,  io 
*)iQ  class  of  cosoe  in  which  digitaiis  ia  uotr  usod.     When  there  ia  dropsy, 
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its  Tcry  positive  dlurulio  action  rondcrs  It  capcrljilly  vnluftMo.  and  in 
some  oase»  ft  pur^a  fraely,  probably  tKrougU  Lbo  coDrallarin.  The 
value  or  tho  romedy  hns  boon  confirmed  by  Profosaor  H.  Oesplota 
yJoHTTt.  (la  Sciences  MeJ.  dt  Lille,  Oot.  1832),  and  by  seroml  other 
practitionora.  Although  condcmnod  afVor  trial  by  I>r.  B.  Slillcr 
(Wien.  Mtd.  WoeheMchrift,  Nor.  1882),  by  Pol  (Centraibl.  f.  ThtrapU, 
I8S3),  by  Leydon  {Deutsch.  Med.  Woehmschr^  Feb.  1883),  by  Jocobi 
and  Labiliniiki  (Sit^anysh.  der  Vereiiis  /kr  Innere  Med.,  1863),  and  by 
G.  Loubuscbur,  it  Fiaa  bocn  highly  praised  by  Profoftsor  S'tlreetrini 
CXa  France  Med.,  Octobor,  1883)  and  by  IS.  ilarnKliana  {CmtraM.  f. 
Med.  WsuM.,  1883,  p.  43).  Dr.  E.  Saasom  (Zon  J.  Lancet,  vol.  i.,  1886) 
pvtm  OS  lbo  ix-suU  of  bui  exporionco  that  convallnniarin  la  very  aaeftil 
Id  mitral  stenosis  with  faiting  of  tho  heart.  Dr.  Marm6  found  that  the 
flitaldoeflofconvftilamarinwns,  for  tho  dog,  0,015-0.03  gramme  j  for  tb« 
cat,  0.000  grammo ;  for  the  rabbit,  O.OOC-0.008  ^rmmmo,  Profciiwr  8^^ 
^708,  of  an  aqueous  extract  of  tho  whole  plant,  from  Qftccn  to  twenty* 
tbrao  grains  a  day  ;  Bojojavrlewaky,  each  day  an  inAision  reproscntiiig 
fh>ni  fifty  to  one  hundred  grainn  of  the  plant. 

STROPHANTHUS. 
Under  tho  names  of  KoniU^,  Inco,  Onnj-e,  Puhouiu«  poition,  Ihoro 
have  re»chcd  Europe  variouji  Africftii  arrow -poiHonii,  which  uro  now 
believed  to  bo  derived  fVom  one  or  more  species  of  tbe  tropical  genits 
8trophanthus, — apocynaccoua  cltmbiug  sbruba.  Tho  name  of  Stro- 
ph&nthu.'i  Komb^  xraa  given  by  Sir  John  Kirk  to  the  tree  which  ho  first 
ideatifiedas  ihuaoiirooof  tho  Konibi>  poison;  butbciiani^tsnro  at  present 
agroed  tlial  the  specie!)  is  the  Strophunthus  hispldus  uf  Du  C.  hang- 
Lrd  status  that  theru  arc  eigbteeo  species  of  the  i^eQUS,  and  that 
^he  pods  of  at  least  two  havo  entered  commorco.  Tho  nocdH  wJlliin 
tbo  pod  are  abundantly  provided  with  very  long,  deciduous  hairs,  which 
apt  to  be  shod  within  the  pud  itself,  and  are  so  numerous  Mi  to 
'ireigh  nearly  as  much  as  the  «e«ds.  They  contain  an  intensely  bitter 
crystalline  principle,  strophanthin,  which  is  partly  jtoluhlo  in  waiter,  and 
has  l)e«D  shown  by  ProfcHior  T.  R.  Fraser  to  be  a  glucoside,  convertible 
by  sulphuric  acid  inlo  glucomj  and  crystalline  strop/tanChiJiti. 

pHTstoLOOiCAL  AcTiOH. — III  the  healthy  man  ntrophantbus  in  suffi- 
cient do«o  pr<Mluco«  fall  in  the  rate  of  the  putne,  with  increase  of  force, 
without  altoralion  of  the  respiraiion,  but  if  tho  diwu  has  been  lar;ge 
ettough,  with  some  gastric  tnitation  and,  nccordingto  Professor  Drasche, 
a  slight  f:ill  in  tcmponiluro.  In  Professor  Drascho's  expcnmcnts  tho 
hypodermic  injection  of  fifteen  drops  of  the  tincture  induced  violent 
local  irriiuiion,  refieau-d  vomiting  with  nausea,  pronounced  diuresis,  and 
a  t&W  of  the  pnhte.  Twenty  dropa  givea  by  the  mouth  decreased  tho 
pulso  thirty  beats. 

In  the  lower  animaU  Birophanlhus  prodncee  eymptoMs  similar  to 
those  that  it  caiiM's  in  man,  tlio  diarrhoea  often  being  especially  violent. 
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No  casae  of  huinnn  poisoiiing  bnx'e  been  raportcd,  but  nflor  fiital 
poiMning  in  the  lower  animuU,  evidoncoe  of  imiatJon  io  the  gaatio- 
intestinal  tract  are  iitiually  [irvsent,  and  violent  irritation  and  even 
iiiflumnialion  of  tho  ewroting  Btnictiire  of  llio  kidneys,  with  Hmall 
hem orrh ages,  hfia  lioon  noted  hy  eevenil  observera.  JiltLtret  and  Combo- 
mnlc  nlM  »tnto  that  iho  blood -globules  fir«  fVcqucatly  nitorod,  and  the 
urine,  before  dt'itth,  albuniinouB.  Tlie  iibapnue  of  nerfouii  symptoms 
until  very  late  in  ilio  poisoning  i*how9  how  very  litllo  hiAikmico  »lro- 
fihantbua  hiis  iijion  Uio  ocrvoiis  fcntrcs.  Anobscr\'ation  upon  the  lower 
animala  made  by  JIayeur  (Lille,  ThesU,  1888)  and  by  Lcmoine,  ie  of  grcot 
pnictiL'iil  intoretit,  e^pocially  aitico  eimilar  t'osiilts  havu  buvn  noted  by 
eomc  of  tlic  ficnnan  amhoritics  in  man.  Thrse  obserrcm  found  l-hat 
tbo  stroplinntbns  lias  tbu  tunduncj'  to  accumuliktu  in  tbc  Doniial  eystvio, 
60  that  when  email  doses  are  gi^ren  daily  for  a  length  of  time,  after  a 
time  violent  and  oven  fatal  pniwoning  reaults. 

The  lirst  to  make  vliibonite  ex  pen  men  ta  with  strophlinthiui  wa» 
Professor  T.  B.  Fraser  {Joam.  Anat.  and  Phijs.,  vol.  vii.  p.  141 ;  also  Brit. 
Med.  Journ.,  ii.,  1885)."  Ono-twoniieih  of  a  grain  of  iho  extract  of  the 
Peedii  proiiufed  in  the  frog  stiUneas  of  the  limbs,  gradual  loss  of  reflex 
Henisibilily,  and  »n«r  a  time  complete  loss  of  rohiotary  movement,  the 
rcflpiratinn  continuing  for  n  length  of  time  aflcr  tho  eessalinii  of  the 
henrl's  boat.  Wlion  the  poison  is  brought  in  direot  {•ontaet  with  tho 
muBclea,  itK  influonee  in  inimodialo,  and  whon,  in  FrnHi'r'i-  expuri merits, 
tho  muscles  of  a  leg  were  proiecled  from  the  poisoning  by  tying  the 
art«ricR,gulvuni£ati<)n  of  Iho  nerve  caused  at-tivo  contractions  at  a  time 
when  muscles  eleewhei-e  failed  to  respond  to  any  irritation  of  their  nerves 
OP  eubBtaneo.  The  fii^I  itifluenco  of  Ibe  poison  npon  the  mnscular  fibre 
U  to  increaac  its  tonicity,  and  when  tho  miuclo  dies  it  dooa  not  go  into 
rclaxntiun,  but  passes  dii-ectly  from  life  into  posl-morlem  rigidity. 

Tho  confirmation  of  tho  work  of  Profcissor  Frnacr  by  roccnt  observers 
provos  that  strop hanthiis  and  (itrophanthin  are  violunt  muHole-poisona. 
The  paralysis  of  voluntary  movement  and  of  rcuplnilioo,  as  asMrted  by 
Balmilliurji,  i»  in  all  probability  duo  to  tbo  action  of  the  poison  upon 
the  nmeck-e.  Death  probaMy  somotimos  ooours  through  respiratory 
nrresl,  but  URually  thwugb  the  bonrt,  fltnoo  Langi^flard  i^  iu  oooflrdwith 
Prater  as  to  ihe  cause  of  death;  but  Mairet  and  Comhomale  declare  they 
fa&veeecn  aprimarj'  ronpiratury  nrrcHt.  Moreover,  nfconling  tothcl&Ht- 
namcd  observers,  the  respiralion,  which  is  at  first  hurried,  is  usually 
distinclly  slowed  bufora  the  Ihtnl  tomtiTintion,  Bnhadbiirji  etale^  that 
the  paralysis  is  preceded  by  a  Blag©  of  h \i)crn?sthcsia,  but  has  not  "been 
confirmed,  tbnt  [  know  of,  in  tiiis,  or  in  bis  (Vtrlhcr  assertion  in  opptN 


•  II  b*a  (iDog  bcuu  [ili.r'lakgloatlT  ttndied  bj  K.  S.  DHbadbufJi  {Brtf.  MtJ.  J-um.,  It,. 
l8a7),G.  LemniBc  fCo«ipi..«eHit.  ,^er.  Biol.,  t.,  1&5J|,  Qlpy  ani  I.apti'(|ao  (/it'iI..  1887),  Murct. 
CoinlKinnlP.  nvd  Oror[«lcT  ItbiH..  Ir.,  ISST],  Lnbnrdn,  itlttt  Urtj  {Ibid..  IS89),  IiiAicCMtnt 
iSfUa.  Ki:«.  »'arAtnMr\.,  »*.,  l.Hltfl).  Pii«rbkU  nnd  Zornor  (Jlnt.  JaSrb.  Wien.,  IHST),  Pap]Mr 
ICmi'ulk./.  M.J.  Witt,.!^  xxrL,  IS«8),  Denri  na&hartl  {Parit  Thr*U,  1889). 
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Rttion  to  Fnwor,  tliat  the  motor-ren-e  t.rtink«  nr*  nff*«eti>d,  M.  E.  Cloy 
ntnies  ihat  n  solution  of  one  part  in  a  ihoiisHnd  of  stroplianttiin  caudM 
in  llie  rabbit's  eye  not  only  pronounced  myoeis,  but  a  Tory  rapid  and 
darablo  anesthoitia.  If  thia  he  corroct,  strophanlhin  moat  be  a  eonftory 
flcrve  pmnilyKant,  at  lentjt  when  locnlly  applied. 

Circulation. — Dr.  Fnwor  proved  tliat  Btrupbantliiii  lias  a  direct  action 
upon  the  heart  of  the  frng,  and  in  this  ban  been  confirmed  by  BaUadhurji, 
by  Huchard,  by  Bcusin^i,  by  Glcy  and  Lapiequc,  and  other  obflervcra. 
By  minute  doHes  the  rato  of  the  beat  is  lessoned,  and  the  size  and  fupce 
of  the  aortic  pulse-wnve  increased.  Reusing  found  stropliantliin  to  be 
about  twenty  timoH  as  strong  in  its  influence  upon  tbo  isolated  heart 
aa  was  dij^italin,  and  alao  more  permanent  in  ite  effecta,  ae  the  heart 
arrested  by  digilaljg  could  be  restored  by  washing  out  with  fresh  eeriim, 
a  proccRt  n-hicb  had  no  influence  when  the  canliae  arrenl  wad  due  to 
■tropbnnlbin.  It  ih  noteworthy  t hut  Prasor  and  some  other  Investigators 
bave  found  tbat  tbo  frog'e  heart  is  arrested  in  systole,  whilst  Iteueiug 
and  Huohnrd  have  seen  it  stop  in  diaatole,  and  Paul  Bert,  has  noted  in  - 
the  cat  both  syatolio  and  diaelolio  arrest.  The  muscle  of  the  frog's 
heart,  according  to  Frnscr,  is  mneh  more  susceptible  to  the  influence  of 
slmphnntbin  than  tlio  voluntary  muscles,  and  pae«ca  rapidly  into  posC- 
tnortom  rigidity,  with  aeid  reaction. 

Theeombined  testimony  of  Fraser,  of  Poppor,  of  Gley,  of  Paschkis 
and  Zemer,  of  Langgaard,  and  other  inrosti;rntora,  pmre^  that  mndcrate 
dOMBof  strophantbtiscautte  in  mamninlit  pronounced  rise  in  the  arterial 
pressure.  As  thia  occurs  aa  well  incuraruEed(GIey)aBinnonnal  animals, 
it  inu«t  bo  duo  to  a  direct  action  of  the  dni^;,  and  not  secondary  to 
changca  in  the  rrspiraliun ;  after  poisonous  doses  the  prosnure  immts 
dintoly  oraecoodarily  falls  f^mdually  to  aero. 

The  pphygmographfc  work  of  Pasehkie  and  Zcmer  show  that  tlw 
strophanthus  inlluenees  the  blood-preiKui'e  in  man  as  it  docs  in  tha 
lower  animals.  The  cause  of  the  rise  of  the  blood-preasure  is  not  fully 
made  out.  It  certainly  in  in  part  due  to  the  direct  8tinnutattn<;  inftuenoos 
of  the  drug  upon  the  heart  itself,  but  wo  do  no!  know  how  far  the  rc*«el« 
are  atTprlofl.  Rulmdimirji  asserts  that  they  seem  to  be  contracted  under 
the  influenc-u  of  the  drug.  Popper  found  that  section  of  Ibe  splanchnic 
nerve  of  the  cervical  spinal  cord  does  not  prevonL  thence  of  tbc  arterial 
prwaure,  so  that  if  iho  vewtols  arc  nff(>e(<vt  it  is  probably  by  a  diri><t 
action  upon  their  mui^cular cords.  In  Popjwr's  oxporlmeatx  thu  prt><(<iui-« 
Id  the  pulmonary  artery  rose  much  lesathan  that  in  the  aorta,  and  th« 
proBSUro  in  the  veins  was  very  little  altered.  Thct<lowing  of  tbc  pnlfu  is 
probably  due  to  the  direet  action  of  the  drug  upon  the  heart,  Paschkis 
and  Zemcr*  having  found  that  in  the  dog  it  is  not  prevented  by  pro- 
vioiiA  section  of  tbo  vagus ;  Popper  states  tbat  in  the  advanced  poisoning 
there  ts  peripheral  paralysis  of  the  raj^ua  without  alteration  of  the 
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irritability  of  the  nccnlerofor  uen-es,  The  immwliate  cause  of  the  fall 
of  pTeesuro  ia  aot  knowu  ;  it,  may  well  bo  csccssiro  uystolo. 

Diuretic  Action. — Although  several  obs^rven*  have  fiiileU  to  ootics 
no  iiicivaso  in  tlio  iirinary  socrotion  in  nmn  und  in  animals  iintior  the 
liifluetice  of  strophaiithiifi,  yet  tho  gonora.!  IcBlimoiiy  in  too  Htrong  to 
bo  f^uiiiaaid ;  and  it  stiuiiid  oalabli^bvd  that  sLropbaotLua  acta,  not 
only  in  ctieoe  of  c-nrdiuc  iii«i?a«o,  but  ulso  in  lioalthy  won  nn<i  animalB, 
ss  a  powerful  diuretic.  This  indicates  that  the  dnig  baa  a  direct 
stiiuulatiojT  influoood  upon  the  st-crviiug  structure  of  il>o  kidneys,  a 
conclusion  which  is  confirmed  by  the  renal  tosiona  of  tho  poisoning,  and 
nUo  by  tho  onoomotric  «xpori[n«ntfl  of  Dr.  Philiipn,  who  found  tlie  oiiso 
of  the  kidneys  not  affected  by  the  drug, — i.e.,  thai  it  produced  no  pro- 
noanced  congeBtion  of  the  kidneys. 

Summary. — .Strophftuthub  is  priiimrily  a  muiicle- poison,  whith,  unlcM 
locally  applied,  probably  has  Utile  or  no  iuflnenee  upon  the  nen-eceotroa 
or  lh«  nerve-trunks;  which,  furllier,  has  i-eUtiona  not  only  with  the 
Tohiiiliiry  and  tbo  cardiac  muHcle*,  but  probably  also  wiih  tho  muacular 
fibres  in  the  walls  of  the  veeacl^  It  ia  locally  irritating  and  etimulating 
to  tho  ga«tro-{nto»linal  niucoua  invnibrano,  and  even  to  a  greater  degreo 
to  the  secreting  structure  of  the  kidneys.  The  active  principle  ]irubnbly 
cecajicd  with  i\\\:  uriuu. 

TuzBArEtTTiCS. — Stropbanlbus  has  been  employed  by  a  sufficient 
number  of  careful  clinical  obsoi'\'cr»  to  prove  its  value  in  practical 
medicine.  The  indicatitms  fur  its  udminiHtrutiou  are  precisely  siniilar 
to  those  which  call  for  the  use  of  digitalis.  In  cases  of  caHinc  weak- 
ness a  Binglo  dose  usually  produces  in  from  half  an  hour  to  an  hour  a  full 
in  tho  l'r<?quen€?y  of  tho  pulse  with  a  distinct  increase  of  foreo,  eflbota 
wLioli  last  from  four  to  ciifht  hours.  The  general  testimony  is  ihat  )C 
is  quicker  and  Icae  enduring,  but  lesn  ccriaiu,  in  it«  action  than  is  digi- 
talis.  It  would  ecom  to  bo  especially  indicated  in  acute  coUapso,  bat 
the  tiiieiuro  Is  loo  irritant  fur  hypodortnic  use,  and  I  have  no  knowledge 
of  the  use  r>f  strophnnthin.  As  n.  diui'otic.  both  in  health  and  dittcafie, 
Btrophantbua  scorns  to  bo  Buptn-icr  to  digitalis,  wid  will  probablj-  bo 
found  of  especial  value  in  coses  of  }>Mlmonic  (edema  or  of  severe  general 
dropsy  due  to  cardiac  disease.  When  ifivi>n  in  overdose  it  prnducos 
burning  in  the  cetophsgas  and  tho  stonincb,  with  gastric  diHtntis  and 
severe  vomiting.  It  is  not  likely  to  n>place  digitalis  in  heartdiseaac, 
but  will  rather  bo  u«od  ns  n  succodancum  when  a  very  immclinto,  tem- 
porary effect  or  a  teinponirj'  change  of  remedies  is  rLxjiiired.  M.  Fur- 
bringor  reports  three  cases  in  which,  after  the  remedy  had  been  used  in  a 
largo  quantity  and  for  a  long  tttuo,  Buddi:n  death  from  syncope  occurred 
tZa  Hull.  Mid;  Jan.  22,  1888).  It  may  well  be  that  tho  >leath  wu 
directly  caused  by  the  strnphanthus,  but  it  is  more  pi-obahl^  a  parallel 
occurrence  to  wliat  olVon  happens  in  advnnccd  cai-diac  disoaso  irculcd 
withvcrylargcdotwRof  digitalis  (moo  page  371).  Zerncrand  Loaw(H'i(7i. 
Mfd.  Wochintch^  1887)  hnre  employed  stroph&nlhue  with  alleg«d  suocoas 
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in  S(tSf.dou)*M  disease  and  in  Bri^htt  dittase,  and  they  cooftider  it  espe< 
(.'ially  usc'ful  in  rvnal  nfToctions  with  eeondarj-  failure  of  the  heart,  a  con- 
<litio»  in  n-Iiich  I  Lava  Accn  it  act  moat  advantageously,  llolhsic^l  and 
Kornlxoffxlci  (  W'ten.  Med.  Jil^  xi.,  1888)  and  Dr.  H.  Haas  (DeuUeh.  Arch. 
JClin.  Med.,  xliii.,  I8SS)  conimond  it  highly,  not  only  in  chronlo  but  nba 
in  acute  Briglit's  difleane. 

Thoro  is  no  otBcinal  pr«paraUon  of  strophanthus,  but  th«  tincture, 
j>ropartid  according  to  Cho  fonnuCa  of  Profo»»or  Fnie«r,  may  bo  given 
iu  dosM  of  from  five  to  ten  drops.  Unlo«  tlio  pnicUtioitur  bo  ac* 
qiuinttid  wilb  thu  individual  prupamtion  he  ia  uetiii;;,  the  minimum 
dOM  should  always  b«  first  employed.  To  maintain  tho  effect  of  tho 
drug  it  la  noco^^ary  to  give  it  at  Eea.st  over}'  ei^^ht  bouns.  Prof<3S<u>r 
Frmflcrfouud  lb:it  aHolulturi  uf  oiiu  part  of  ntrDpbanibin  and  8tx  million 
pftite  of  water  would  cau»e  systolic  cardiac  arrcfit  in  tho  frog  in  about 
twenty  minulM,  and  ProfoMor  Drosoho  boa  osod  it  in  do«e»  of  ona 
milligmmrao  tbn>«  liruos  a  day;  Imt  th«  purity  of  thiit  »lropbiiiilhia 
!•  doubtful.  Tlolbaiogul  and  KorulzcwBlfi  stAto  that  strophanthin  acta 
p«r('«ptibly  in  fivu  or  tvn  miiiuleif,  and  is  superior  to  tUo  tincture  of 
Btrophanibiis  in  being  more  certain  and  much  less  apt  to  cnuae  disturb* 
ance  lo  the  Htomaob.  Tbcy  give  the  dose  as  0.0002  to  0.0003  gi-amme, 
and  hnvo  in  tsoinv  cnscs  ndminiaturud  ns  much  as  0.005  granimo  during 
twenty-four  hour».  Until  the  dottc  is  m<>ro  accuraluly  doturmiuod, 
strophanthin  should  bo  tifti^d  irith  groat  raulion. 

SPARTBINB. 

Spartvinc  is  a  liquid  alkaloid  obtained  from  tho  Cytiaus  Scoparius,  or 
common  broom  plant.  (Sqo  Scoi>.iuiCB.)  Iti3colorlos3,of  a  penotrating 
odor  and  extremely  hitter  tosto,  eoLublo  in  alcohol,  in  other,  and  in 
ehloroform.  With  aulphuric  acid  it  forms  a  crystalline  salt  of  a  pale* 
groenisb  color,  very  eolublo  io  water. 

I^iivsioixiatCAL  Action. — According  to  Hueemnnn  (I'fiameMt'iffe\ 
Micc-holl  found  about  four  grains  of  sparteine  admiuiHlcrod  to  the  rabbit 
to  cause  a  very  short  stago  of  excitation,  followed  by  quiot  sicop  and 
death  in  thrc«  hours,  whilo  in  Sc-hroff's  «xporimentfl  a  aingle  drop  pro- 
dacod  viulciit  convulsions  followed  by  muscular  wonkne^i.  depr<».iioa 
of  the  heart's  action,  renowed  convulsions,  and  death.  Tho  mors  recvnt 
researchoe  of  Do  Rymon,  GriflTo,  and  othoRi  show  that  there  are  two 
itllgM  of  «part«itio-poisoDiDg:  tho  Erst  of  thoeo  is  obaroctorizod  by 
tnmbling,  iaooordi nation  of  movemonla,  increase  of  reflexes,  clonic 
and  tonic  convulsions,  embarrasftment  of  respiration,  acceleration  of  tha 
pulse, and  onfeoblomontof  tho  heart;  tho  second,  by  cnfcoblcmontof  all 
thv  (bnclions,  the  respiration  becoming  moro  and  moro  depro»sed,  and 
denth  prix^edod  by  convulsions  occurring  n<om  paralysis  of  the  njepiro- 
tory  centres.  Dr.  Ficic  found  that  by  artificial  roepiration  life  may  b« 
prnlonged  for  a  very  considerable  period.  Pick  {ATch.f.  Bxper.  Path, 
mui  Phorm.,  18S7)  is  iu  accord  with  Mitchell  in  sUting  that  epartoino 
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afliiCts  tbo  c«robrum  both  of  Svog^  and  of  mnmiQals,  and  that  it  ia  thcro- 
fure  a  nsrcotie,  although  iu  paralyzing  iuHiioDco  upon  the  spinal  oonl 
and  upon  tbu  motor  nurvo»  itt  docninant.  Tliis  uUcgvil  itiduunce  upon 
tho  motor  norvfi-truuks  appuirv,  however,  to  be  dispiijvod  by  Do  Rymon 
(.Thim,  1880)  and  by  Ghffo  CThese,  Lyons,  IdSC),  «ud  by  V.  Gluzinski 
(Deutifcfi.  Archiv  Klin.  Med.,  18S4,  xliv.),  who  are  in  accord  iu  affirming 
liat  ouilLur  lL«  uiutor  iiur  tha  sunsory  uerrott  aroaffoctud  by  th«  nlka* 
loid.  Fick  and  GiuKiiiuki,  with  othor  ohiwrirers,  agrao  th^il  tho  luets  of 
rcfiox  ncttvity  and  iho  Tutal  arro«t  of  respiration  aro  of  oontric  origin; 
but  accordiiig  to  Gluziuslci  the  spinul  deprtissitm  is  preceded  by  u  Btaj^ 
of  exciteiuenU  Wlicii  apjiliod  Ideally  tothomii8clo8, 8pan«ino  has  some 
influonvo  in  dimiuiisliiii^  iboir  oxcitability  and  prulongin;;  the  duration 
of  Ibd  latent  period  (l>e  Kymuo,  UritTo,  Gluziudlu).  But  it  does  not 
duslruy  ibu  fU[iciioi;al  activity  of  lliu  iiiubuIus  uvvn  wliort  brought  in 
direct  conmct  with  them  in  a  concent i-utod  form,  and  it«  muscular 
influunct!  is  too  fvcbli;  lo  bu  nianifiMtlcd  in  ^ncitil  ]Joiaouiii'4. 

Dr.  Laboi-do  {Compt.-Iiind.  Soe.  Biolog.,  Nov.  21,  18S5)  was  ibo  first 
to  call  attention  to  Ibo  fiict  that  sparteine  acta  upou  tho  heart,  causing 
bothinihe  frogaudin  tbuummuial  an  ouormouH  iiicn^uto  iu  tbu  sice  aud 
height  of  tho  pulfle-wavo.  Tbo  subject  Uod  boon  f\irthar  invostigatod 
by  Griffo  (  Tliia''-  224,  Xancy,  18861,  by  Gamnd  (  Thise  218,  ISSti,  Lyons), 
by  Maaius  {Bull.  Ac<td,  lioy.  Med.  Selg.,  vol.  i.  p.  21S),  and  by  Gluxinslti 
(Vrfftch.  No.  3,  1S87,  abstract  in  Med.  and  5k/-*;.  Reporter,  July,  1887). 
According  to  GritTu,  in  tb«  isolatod  heart  of  ibo  iVog  apart«inc  cauacs  an 
extnwrviinury  poraisloneo  of  contractions;  if  iho  dosu  has  bovn  niodor- 
Rto  there  h  an  uvceleralion  of  the  pulse  IVom  paralysis  of  the  pneumo- 
ga»Lriv  ccntrv,  iulluwud  by  a  aluwing  of  tbo  heart ;  if  tbu  dodo  baa  been 
very  large  tbo  pultw  is  rendered  los«  introquont  from  tbo  bogiiming. 
The  mnw  invtK<tigntor  found  that  in  mammal^:!  small  doses  accelerate  the 
pulse  without  altering  the  orlvrial  proasum,  and  that  Bomowhwt  larger 
doaes  cauao  at  first  acceleration  and  then  retardation  of  tho  pulse. 
AAur  vcr^-  largo  doava  tburu  is  a  primary  slowing  of  tbo  pulav,  witb  a 
gradual  full  of  ibo  urtoriul  prijiMuro  iu  spite  of  tbo  fact  that  the  vurdiao 
waves  ara  extremely  large  and  fhtl.  ]lfasiufl  in  experiments  upon  tka 
dog  obtained  roaulta  ainnlar  to  tLu^to  of  Griffe,  and  culls  uapccial  attention 
to  the  fact  that  in  poiooning  during  tho  poncd  of  asphyxia  the  pulae- 
wavos  «ro  oxtrnordinarily  large.  Kick,  Griffo,  Gnrand,  niid  Mosius  all 
Dotu  that  BmuU  dusoa  of  HpartuLue  weaken,  aud  birger  doses  panilyze, 
tbo  peripheral  portions  of  tho  pneiinioyoinrio  nerves.  Rather  dincoi'dant 
with  these  various  re»uLti)  are  those  roacbi>d  by  Gluxin^ki,  who  Mates 
that  thrue  stages  of  tho  action  of  sparteiuu  upon  tho  hvurt  of  mammaU 
are  easily  made  out.  First,  in  which  there  is  a  slowing  of  tbvpulM  due 
to  cxcitumunt  of  tho  vagi  Dorvoi  eccond,  in  whi<^h  tho  pulse  ia  only 
slightly  slowed,  or  soinetimM  in  even  inoreaaod  in  fi-equency,  tho  change 
being  dno  to  pamlyRia  of  tho  pncuinogaslric  and  inhibitory  ganglia  of 
the  heart;  MiW,  witb  alow  pulse,  duo  to  the  direct  action  of  thoAparteine 
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Dpon  the  honrt  tnu^iclo.  It  In  evident  thnt  if  the  drug  acts  in  tho  mannor 
miulu  oul  by  Giu^inski,  ibo  uppunjiiL  HtTuCt^  iiiuBt  vary  iic-c-onling  as  unu 
or  tnore  of  the  cardiac  actiuns  of  the  drug  ujipeara  to  triiiritph  ;  so  thab 
tbti  plivuuinuiiu  nokd  by  tiluisiiuki  aru  not  ubsulutvly  contraUictory  to 
ihusD  of  tbu  older  oIiBorvere.  It  is  worlliy  of  iiole,  also,  that  Fiuk 
BtHrnis  (liat  th«  inhibitor^'  centres  in  the  heart  are  paralyieil.  Accord- 
ing to  Ftck,  muacunau  bus  little  or  no  olTucL  upoa  tbo  bi;ai*l  uodur  tbe 
iuOu«iico  of  sparteine. 

Aocortling  to  Ijogris,  sparteine  in  doses  of  twcnty-flvo  cenligniininos 
baa  no  pvrceptible  iaflueiiGs  upon  iha  human  brain  or  epinal  cotxl, 
although  doiaes  of  thirly  centigrauimes  or  over  causo  vertigo,  hend- 
ftclic,  palpiutioos,  and  formtcationa  la  tbo  «xtrcmiiicd.  Aft«r  funy 
ceatigramtnoa  Garand  notioed  very  deoidcd  oardiua  pain,  wilb  neusa- 
tioDs  of  beat  and  redooss  of  tbe  &ce,  and  losti  or  power  in  the  lega,'^ 
iboao  symptoms  commencing  about  twenty  minute.4  after  the  ingoatioa 
of  the  alkaloid  and  reaching;  thitir  maximum  in  four  or  five  hour«. 

It  is  ftlill  doubtful  whvthvr  sparivinv  di>usur  duvs  nut  fully  ivpruseut 
the  diuretic  influence  of  ncopuriUH.  GrifTo  afflrras  that  in  bis  expori* 
ments  upou  rubbila  it  |>ruduoi»i  absolulo  dv«rvaso  in  thv  excretion  of 
urine,  and  although  some  clinicians  assort  that  it  act«  in  man  at  a  distinct, 
diurctio,  others  claim  that  any  incroEKed  diureius  is  secondary  to  tho 
,  fegubitJoD  of  tbo  circulation. 

Summary. — Uur  presoot  knowledge  ia  ver^-  imperfoct,  but  such  fact* 
AS  we  have  iodicato  that  sparteine  ac't»  powerfully  upon  tho  cerebral 
and.  spinal  cenlrM  as  a  depressant ;  that  it  kills  by  paralyzing  tbe  r»- 
epirotxiry  centre;  that  it  lias  a  direct  influence  upon  the  heart  or  ila 
conluincd  ganglia,  by  virtue  of  wiiicb  nt  first  it  inorvfkaM  tbe  forc«  of 
the  contraction,  but,  if  thedi>!itt  have  boun  birge  enough,  finally  lessena 
the  foroo;  that  it  may  first  slow  the  pulse  by  stimubtting  the  pncumo- 
gaalric  ncrvoa  (Glueinaki),  but  that  it  soon  increases  tho  pulso-rale  by 
lutralyzing  inhibition,  and  uAnrwards  diiuini^bes  it  by  acting  upoa  tbe 
heart  itoelf;  and  that  \u  dirvct  effvvl  upon  tlie  kidneys  is  niicorlain. 

Tn ERA I'KUTiai. — 'Vhe  retiultH  obtained  in  the  phyBiological  biboratory 
indicate  that  spartuiiiu  is  a  direct  ttlimuluiit  to  the  htNirt,  but  has  no  efTeet, 
at  loaMt  in  thtsrapoutic  doses,  upon  Che  vaso-motor  eyslom,  Tbe  use  of 
sparteine  in  disoaaea  of  the  hoart  hiM  been  studied  by  a  number  of  oliui* 
oiatu  ;  notably  by  Professor  Si-e,  by  tiaraitd,  by  Roland  (itf  Poitott  Mid., 
1887).  by  Voit  {Med,  CAron.,  April'  1887).  by  J.  M.  Clarke  {Amcr.  .loum. 
M€d.  Set.,  1887),  by  Kurloff  {D^utscf,.  ArcMv  f.  Klin.  Med.,  xlv.,  1889). 
and  by  Pawinski  (^Oaz.  Jlebd.  de  Med.,  V&ri*,  1888),  who  are  allin  aceorj 
In  affirtning  it  1o  be  of  value  in  the  treatment  of  cardiac  atTectiona,  in 
which  it  slows  the  pulse  and  renders  it  more  regular,  increasvfi  diurvetOi 
and  issuperiortomoat  other  cardiac  remedies  in  its  power  of  controlling' 
*gooeral  nervous  excitomont.  Pawinski  alates  that  in  pura  nertoiupal- 
pitalion  it  exceeds  digitalifl  in  (lOwer  and  L-uriainly  In  nciion,  nnd  that 
^t  is  a  Taluablo  sedaliTc  in  hj/steruit  neanuthcnia,  and  allied  coudiliuna. 
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Botli  Pdwiiifiki  and  Seo  claim  tlml  it  has  a  remarkafcle  power  of  regu* 
latiug  tlie  tie.irt'8  actinn  ;  the  latter  obHerrer  indeed  atlirrna  lliat  no 
kiiowa  rumuiiy  djuuia  it  for  tbu  purpoee  of  miiltiiig  an  irregular  pulse 
regular.  On  tho  other  hand,  Pawineki  waras  against  Us  us«  ia  caseti  ia 
which  the  livart,  iuuhcIo  ia  believed  to  have  uiidurgouo  (loguaeniticn. 
Ita  action  U  a  rapid  one,  tho  Bymptoma  produced  by  it,  according  to 
Clurltu,  See,  and  othera,  developing  in  tliirty  luiuutua  to  an  buur  ullvr 
itfl  ing«Btion,  and  continuing  for  iivc  or  six  hours.  According  to  Clarke, 
theflc  symptoraH  ooneist  primarily  of  a  marlcRd  roLardation  of  tho  pnlso, 
with  iiicroaso  of  thu  force  and  of  the  arti-rial  Icueion,  tlie  skin  at  the 
same  time  bocoming  rod  aod  moiat,  while  tho  re»piraiion,  which  ia  at 
first  qnicUcnoil,  soon  bccomoa  Kloworanil  fuller  than  noniinl.  Id  ovor- 
dos^B  it  is  said  to  cuuhd  vury  high  toiiBioii  of  Ibe  pulse,  with  sharp, 
cutting  or  throbbing  pains  in  th«  cardiac  region,  and  aoniutiinvs  wiib 
nausoa.  It  has  btKin  employed  with  anaortud  cxcollunt  results  in  all 
forms  of  vahu-Uir  di3ease,\n  aathmd,  and  especially  ia  functional  cardiac 
doraiigiimonts.  Tho  very  iniporiaiit  slAtcnuMit  mado  by  Cltirke,  tbal  it 
will  control  the  pul!tB.rat«  and  general  nymptoins  in  Qraves's  disease, 
rocoives  some  confirmation  in  the  work  of  Pawineki  nud  in  my  owd 
cxpericneo.  Some  t-linicianB,  noiably  llan^  Leo(^<;«fsoAr./.  Klin.  Mtd., 
1887)  and  Ilioro  Stoewel  {Centralb.  f.  Therapie,  1887),  have  found  spar- 
teine, howovor,  a  very  uncertaia  remedy.  I  do  not  believe  that  for 
general  purposes  it  equals  digituliti,  but  it  probably  bae  a  distinct  field 
of  U8cfutQ««8  as  a  Bucccdanoum  to  that  dmg,  and  ovon  Mft  lubslilutcin 
neurotio  easost.  Pawinski  gives  O.OIR  to  0.04  gramme  three  times  a  day, 
increasing  gradually  lo  0.5  gramme  during  the  twenty-four  houm; 
Clarkoa^signs  nnc-mxtcoiith  to  ono-(]uartor  of  a  gruia,  increased  to  two 
grains  if  required,  as  tho  dose. 

ADONIDINB. 

Acloniit  vurnaitt),  a  plant  of  JTorthoi-n  Europe  and  Asia,  contains  a 
gluooaide  to  which  Dr.  Oorvollo  hod  givea  tho  name  of  adonidine.  Ao- 
cordisg  to  Corvello,  adonidiuo  faunas  iu  thu  frog  first  incroa»©  in  the 
force  of  the  syslolle  contraciioiis,  then  irregularity  of  rhythm  with  long 
diuHtulic  pauses,  and  finally  arrost  in  violunt  systole,  the  nioet  charao- 
totiatic  phenomenon  being  tho  peristaltic  movompnte  which  preoode  tho 
cardiac  arroRt.  According  to  Dr.  H,  A.  Hare  (^Therap.  Gas.,  1S8C.  220), 
adoaidinu  drst  increases  and  then  slows  the  ralo  of  the  beat  in  die  out- 
out  frog's  heart,  while  ita  injection  into  tho  frog  is  followed  by  a  period 
of  Blowing  oT  tho  cardiac  movcmonl*,  with  long  diastolic  pauaca,  auc- 
oeedod  by  grt^at  ineryaao  of  tlio  puNe-riito,  which  iu  turn  gives  way  to 
alow  movement,  ending  in  arrest.  Whether  tho  heart  bo  isolated  or  in 
ai'(w,  this  arrest  is  diastolic.  Although  Corvello  and  also  OuirleE  {Nancy, 
Theeit.  1888)  »tato  that  the  heart  is  nrrestod  in  wittole,  T>r.  Hare  affirma 
that,  whctlior  tha  heart  be  isoiat<'d  or  in  situ,  tho  arrest  ladiastolie.  The 
oontradiclioD  is  not  coaily  explained,  untees  it  be  through  the  obsor- 
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ration  of  Guirlot,  that  in  the  rabbi  L  he  hua  soea  the  left  veotriclfl  io 
permiineat  Byatotic  contraction,  with  the  other  caviliea  dilulv<t  ainl  full 
of  blood.  The  Blowing  of  the  pulse  notod  by  Dr.  Itaro  wn»  found  by 
him  to  bo  dao  to  attiimlulionof  the  pnuumoi^ustriea,a3it  wtia  prevented 
by  their  noction.  That  the  dlastoHe  artvsi  vraa  not  an  occasioiuil  pho- 
Domonun  th«  rooult  of  oxceaive  inhibition,  a»  is  Aomotimee  seen  fi-om 
digiultx,  was  proved  by  its  occurriuK  after  secMoii  of  the  vagi,  as  well 
as  by  the  HicL  that  gBlvaDlzalioD  of  tbuso  ncrvos  iu  the  later  (Stages  of 
tho  poisuning'  failed  to  inhibit  the  heart,  the  nerves  appearing  to  \m 
paralyzetl- 

In  pp.  IIaro'8  oxportoenta  adonidine  Incroasod  rcry  distinctly  Che 
arteriiil  proASuro  in  the  dog,  while  docrcnNin^  (he  puUio-rate.  After  large 
do8U8  tho  Ural  ri»u  'u  fullotrod  by  a  marltod  full  of  arUiriiil  prcsstirv,  with 
irregularity  of  the  heart's  action,  and  finally  diaatoUc  arrest.  Tho  ox- 
perimontfl  of  CorvoIIo  {Arch.f.  Exp.  Path.  ti.  Phnrm-,  xv.)  and  of  Bub- 
now  (Si.  Petertb.  Med.  WoeK.,  1879}  are  in  accord  with  those  of  Dr. 
Hare  in  showing  that  the  drug  producoa  Srst  riiie  and  thon  fall  of  pross- 
uro.  Dr.  Hare  found  that  iu  animals  whoee  spinal  cord  Lad  l>cun  pre- 
viously cat,  a  rise  of  pre«Hure  followed  the  oxhibitiou  of  udonidino,  but 
was  not  M  groat  as  in  tho  normal  dog,  so  that  it  is  possible  that  thu 
drug  acts  us  a  stiinuluiit  not  only  on  the  heart  but  also  on  tho  vuso- 
motor  system.  Tho  Sr»t  slowing  of  the  pulso,  according  to  Dr.  lUr4, 
is  tho  result  of  stimulation  of  the  inhibitory  norroa,  sinoo  it  was  pre- 
Tented  by  their  previous  section,  while  the  final  hit  of  prossuro  is  at 
least  in  part  due  to  the  vaso-raotor  palsy,  since  noithcr  gaJraniKatJoii  of 
the  aciatic  norvo  nur  oHphyxia  bad  uiiy  otTucl  at  a  lime  wbeu  Iho  huort 
liad  .-itill  considerable  power. 

TliutAPKDTicB. — In  1879  Adonis  vem.ili8  was  introduced  to  the  medi- 
cal world  as  a  cardiac  stimulant  by  Dubiiow,  a  pupil  of  Profossor  Bot- 
kio.  Siooo  then  it  hits  b«en  tested  by  a  number  of  physicians,  with 
fairly  concordnnt  results.  The  general  tc»tiniony  is  that  its  action  in 
disoaae  resembles  ihatof  digitalis,  and  that  It  is  usoAil  in  the  same  class 
of  oases.  It  is  much  more  prompt  than  is  digitalin,  and  Durand  atErais 
that  it  has  no  cumulative  tendency.  There  bos  boon  some  difTcrcnco  of 
opinion  in  rogard  to  its  diuretic  action,  and  whatever  of  such  induoucu 
it  has  must  bo  attributed  to  its  action  upon  the  circulation  in  the  kidneys, 
niihor  than  to  any  marked  direct  power  over  tho  secreting  structure 
Uurand  assorts  that  it  never  produces  diaturbunccs  of  the  aUmonlory 
eannl,  but  Lubllnslci  and  Uachard  havo  both  aeon  it  produce  no  mucb 
vomiting  or  diarrhosa  as  to  require  its  withdrawal.  In  a  caae  reported 
by  Durand  in  wbicb  by  mistake  tbruo  grains  of  adooidiDe  wore  given 
tvery  half-hour,  violent  TomtUng  and  diarrhoHi  wore  Ibo  most  ti<oublo- 
•omo  aymptoma.  Bubnow  employed  the  iufuxion  made  (rom  the  whole 
herb  4  to  8  parts  in  180  ports  of  water,  and  of  this  be  administered  a 
labkwpoonAil  every  two  hours.  Duraud  givea  tho  dose  of  ad\>mdiDe 
M  0.02  centigrumnio  (D^  gi^in)  every  thn-e  or  four  hours. 
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There  nre  cortn.in  drugs  which  are  used  by  practitionora  to  docrousa 
tbo  uclivily  uf  iho  (nrculntion ;  and  it  ui  tbcno  which  iirc  boro  con»idorod 
under  tho  hoaJin^  of  Cardiac  Depressants.  Many,  in  foal  ull  of  thorn, 
possess  oLiior  powers  bosidea  thoso  which  cauao  tb«m  to  be  considored 
under  thm  caption,  mid  none  of  them  ara  in  very  elo»a  accord  in  theso 
qualities,  There  is,  hovrovcr,  a  general  ri:t4oinljluQcc  In  the  action  of 
such  ds  aro  deriwd  &om  th&  rogotabio  kingdom,  in  that  they  ar«  ail 
dtipressaatatotho motor  nervouit  R^ittom  iind  yotall  piv)dnooconvulsion8. 
I  haTo  made  an  espccliil  oxporiinviiial  uiudy  of  thuao  conrtilHioiiti  {T'I^H(^. 
Med.  Times,  voh  iu.y,  and  have  found  that  thoy  aro  ccrobml  and  not 
spinal,  because  thoy  do  not  occur  in  any  part  of  the  body  separated  by 
Boetiou  of  thti  cord  (torn  consbml  inllut-xice.  Piirttior,  timy  are  probably 
duo  to  diaturbani;*]  of  tho  circulntion  at  tho  bane  of  the  brain,  for  tho 
fullowiiif;  rcoHUiia,  tho  truth  of  oneb  of  which  has  been  ox[»criraon lolly 
detcrntinod:  first,  loasenin^  of  tho  circulation  at  tho  base  of  tho  braia 
will  caui^o  convuUions;  Recondty,  the  eonvuUiom  prodiicod  by  tho  car- 
diac deproBsaiila  do  not  occur  until  the  arterial  prossum  !»  reduced  about 
one-half;  thirdly,  if  the  disturbance  of  ibe  cerebral  circulation  be  arli. 
ficinlly  increasod  by  tpng  Ihe  cATotide  previous  to  poisoning,  or  in  any 
other  way,  tho  oonvuUiouH  come  on  sooner  and  aro  more  violent; 
fourthly,  In  some  animals  tho  conviiUiona  caused  by  arresting  circula- 
tion at  the  baao  of  tho  brain  aro  fooblo  and  ill  dofiiioij,  while  in  olhon 
thoy  aro  violont,  and  I  have  found  that  in  itpecieo  of  the  first  order 
cnrdinc  dopr^iMH^ntft  pi-odiico  hut  slight  convulsions,  while  in  spocio«  of 
tho  second  order  thoy  cuuiie  violent  convulsions, 

Tbu  indications  for  tlie  uae  of  a  cardiac  depressant  may  bo  said  to  bo 
increased  arterial  exoitemont,  ethonic  fevem,  and  severe  local  inllnmma- 
tions.  Id  order  that  a  rational  oelection  of  tho  various  druga  may  bo 
made  for  any  iodividunl  case,  ft  is  ncoeasary  to  study  how,  in  iheae 
variims  oonditjona,  relief  is  afforded  by  an  arterial  ecdativo.  \V1ioq 
there  i»  arierial  oxcitcment  from  irritation  or  oscilumont  of  the  hejtrt, 
the  mode  of  ruUof  is  too  obvious  to  need  discussion.  It  te  plain  that 
in  such  a  caw  a  druj^  should  bo  uolcctod  which  simply  doprossea  the 
bvarl's  action  and  dous  nothing'  more.  In  ethonio  fuvor  tb«  cam  ia 
different :  here  it  is  desirable  to  relax  (he  poriphural  voaaols  and  to  pro* 
mote  ft  flow  of  blood  to  them,  white  tho  nipidiLy  and  force  of  tho  cEr- 
culation  are  dimuiished.  A  <lrug  which  deprossos  the  action  not  only  of 
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the  heart  but  uIhu  of  ihe  Huporfioiul  raso-motor  nen  C9  U  liem  tadUntwl, 
autl  if  to  tliOM)  powers  is  add»il  a  spoci&l  one  of  tttimulatiog  the  ponpl- 
ratory  glandu,  tho  mont  perfoct  reaiody  is  obtaiuod.  With  inflammation 
the  «ffoot  dudirod  is  a  lMB«mag  of  the  flow  of  blood  to  the  part.  A 
Bimplo  caiiliac  doprowuint  may  do  tbi»,  by  tuwvring  tbu  Toroo  of  tlio  cirau- 
lation,  but  a  cardiac  vsHo-motor  depreasaot  in  thr  more  poworfVil.  Tbo 
blood-TooauU  of  ihu  iuflami'J  purt  arc  already  diluted,  arid  coaaeqtiiuiiUy 
Attract  blood,  aa  it  wore,  to  the  part.  If  the  romody  dilatos  al]  the 
blood-vowcU,  this  local  attructioo  ceases,  nnd  blood  in  divertod  rh>m  tbo 
tnflamod  tiame.  It  would  appear  from  llio  ox])urimoatii  of  Ludwlg, 
Schiir,  and  otiiors  (La  A^aiione,  Aug.  1ST2)  that  tlio  blood-vcfiscls,  after 
OomploCo  dilatation,  aro  able  to  hold  twice  tho  uornial  amount  of  blood, 
and  <Jolz,  quoted  by  Foibergill  {Brit.  Med.  Jmm.,  1873),  found  that 
tbe  iutctitiuat  vcbsuIs  w«r«)  able  to  cotilnin  all  the  blood  of  the  body. 
These  fSKt»  nhow  hnvr  by  moans  of  an  artoriul  sodativc,  which  paralrzea 
tho  vaflo-motor  contres,  "  wc  can  bleed  a  man  into  bis  own  llood-Tcsatila," 
or,  ia  olbcr  words,  got  much  of  tbo  ofTocL  of  a  rcnosocUoa  by  drawing 
blood  from  iho  diseased  part.  * 

ANTIMONT. 

ANTIMOSIl   OXIDUM.    U.S.— OXIDE   OF  ANTIMONY. 

A  gi-uylsh-vrbilo  puvrder,  luHolublo  in  wntur,  wbully  ^lublo  in  bydn>> 
chlorto  or  tartaric  acid.  It  is  prepared  by  dieeolring  the  sulphuret  of 
antimony  in  hydrochloric  acid,  addin;;  nitric  acid,  and  precipitating  with 
water  of  ammonia.  It«  nolution  in  the  Htomacli  is  dopendeat  upon  the 
aoid  there  pnwonc,  and  consequently,  being  uncertain  in  its  action,  it 
abould  uuL  bu  tisod  inturaally — altbou>;h  it  in  capable  of  producing  nil 
tbo  oflccto  of  tnrlor  eniolie,  for  tbo  prvpiimttoD  of  which  it  wna  intro- 
duced into  the  Pbarmacopceia.  AntimoRii  Sulphidum  U.S.,  Aitlimonii 
SalphiJam  Purijkatum.  U.S.,  and  AntimunU  Sulphuratum,  U.S.,  nru  still 
more  uncertain  pr^paratiuns,  wboee  lbenti>eulifi  um  ought  not  to  b« 
ancouragod. 

ANTIMOSIl   ET  PDTASSII  TAIITK.V5.    U.S.— TART Ji ATE  OK 
ANTIMONY   AND    POTASSIUM. 

Tartaz  Euetio  i«  prepared  by  boiling  tho  osido  of  antimony  io  a 
solution  of  bttarlrato  of  potottsium.  It  ocoura  in  tho  form  of  a  while 
powder,  the  rtwult  of  the  pulverisation  of  trannparont,  colorless,  slightly 
effloroacont  crystals,  which  aro  moat  commonly  rhombic  octuhedroud. 
ltd  tut«  ta  variously  doscribed:  tome  it  is  at  first  very  slight,  but  after 
a  time  styptic  nnd  acrid.  In  some  persons  it  blisters  tho  tonguo  and 
lips  altera  few  moments  of  contact.  Tartar  emetic  isiusuluble  iu  abao- 
lutfi  but  aoluhlo  in  dilute  alcohol,  soluble  in  from  two  to  three  part^  of 
boiling  water,  and  iu  from  twelrc  to  fifteen  part*  of  wotor  at  ordinary 
tentpomturtM.  It  is  incompatible  with  alkaliosand  with  acids,  includii^ 
tannic  acid  and  substances  conuiiuing  it. 
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I'nrsiOLOaiCAL  Actiok. — Locally  appIioU,  tartar  omotic  id  ao  irri- 
tant, acting  upon  eymo  very  doltcato  «ud  «u8coj>Liblo  Bkins  in  a  very 
sliorUtime.  In  most  indtiincea,  however,  iu  continuous  application  for 
Bovoml  days  ia  nccoasary  to  produce  any  oiTcct.  At  firet  tlicro  ia  simply 
a  redDd»9,  accompanied  by  eomo  burniiig  pAin  and  tli«  eruption  of  email 
papules,  whieh  shortly  becorao  convortad  into  vosiclos  nml  then  into 
pustules.  These  aro  irregular  in  shapo  and  Buse,  raryinj;  from  ooe- 
eighth  of  an  inch  to  an  inch  and  a  half  in  diameter,  and  aro  very  pain- 
ful. Somotimoe  thoeo  pu»talo8  givo  Hm  (o  amall  sloughs,  but  goncrally, 
if  the  application  be  withdrawn,  thoy  simply  give  origia  to  euporScial 
ulccnt,  which  readily  heal. 

Thfi  only  sympLoms  which  oro  induced  by  small  thornpoutic  doees 
(oue-twclfth  of  a  i,Tain)  of  tartar  eniutic  when  oxhibitod  for  a  »hort 
tiuio  are  a  ecnrcoly  porcoptibia  diiiiiuutiou  of  iho  force  of  tho  pulsa 
and  an  increosQ  of  the  pornpiration. 

By  HOiiiL'what  larger  umuunta  uf  tUo  dru^,  nau»i<a  is  induced,  sccom> 
panied  in  a  moi»  decided  dogroo  by  tho  phenomena  just  montionod. 
After  larf^o  do^,  prolonfjod  nnuscn,  violent  vomiting  and  retching, 
with  marked  rodutiiun  of  the  force  of  tho  pulse,  groat  musculur  nj. 
taxation,  and  a  foiling  of  fiiint»o»e,  occur.  At  tho  aatno  time  tho 
eAli^'a  h  gcncralty  incrcasod  in  amount,  and  tho  slcio  !«  bodowod  ivitli 
sweat. 

After  poisODoiua  doses  alt  thcw  symptoms  are  intCDslfied.  Tha 
vomiting  ia  violont,  ropoatcd,  continuously  ro-oxcitod  by  tho  sligbteefe. 
provocation,  and  ta  aooompuoiod  by  burning  in  tho  oesopbogiia  and 
stomach  and  by  coliclty  paiu8  in  the  abdomen.  Tho  mutton  vomittd 
oro  Smt  mucus,  Ihcn  mucus  with  bile,  and  finally,  in  some  cases,  blood. 
Witii  tho  j^oatric  dinturbaaco  occurs  violent  atid  frequent  serous  purgiag, 
the  diechnrgus  roKombling  those  of  cholera,  but  becoming  in  somo  caaea 
towards  the  last  bloody.  Cramps  ntuy  occur  in  tho  oxtromittos,  and,  ia 
conjunction  with  tlio  sorous  purging,  hare  caiiBod  the  antiraouinl  poi- 
soning to  bo  mistaken  for  cholura.  Tho  oshaustiun  is  ostrvmo,  and 
deepens  into  collapso,  with  thrcndy  or  impoi-ccplible  pulse,  pinched, 
livid  countenance,  suppressed  voice,  proAino  cold  sweats,  lowered  tom- 
ireratiiro,  and  at  last  death  from  asthenia,  generally  preceded  by  stupor 
or  oonvuUions:  indeed,  Taylor  reporte  cosos  in  which  wild  doliriura 
wax  present  nomo  hours  beforo  doAth.  The  urino*  iu  mild  eauea  la 
inenmscd  in  quantity,  as  it  is  abo  in  the  beginning  evea  in  fatal  case*, 
but  in  such  towanis  tho  close  it  ia  geiicmlly  »canty  and  bloody,  nud 
even  supprofwod,  O.  GAthgena  found,  in  nomo  ineomploto  oicporiraoDta, 
un  increase  of  tbc  oUminalion  of  urva  utter  iDpoutud  non-toxio  doaca  of 
antimony  (Cfen/ra/W./.  Med.  Win.,  1870,  321). 


*  VbM  b  wid  Is  ibi  Mst  U,  t  ibink,  mrnati  sIiImukIi  sulhuriilM  dllcr  on  tlili  |h>Ibi. 
TmiiHMU  {Tntiit  d*  rklrajuaii^Ha.iibiL,  ToL  L  p.  AlBJ  iffliiQi  thM  ft  ia  tii|i|iraB*od |  Hum- 

ninn,  IhnL  it  Brffr  l(  lUiiiiraoBd  IToxi'telagi*,  p.  til) ;  Tu Jisu,  tbat  U  ll  HUtjr.     ¥ot»  «MS 
ia  wbioU  it  iMu  iupyr—il,  *•«  Tftjlor'*  MiJieal  JurUfnuUmat,  LoniUe,  lETl,  p.  30^. 
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It  ia  orideDt  Uint  llio  sytuptoms  Just  onumerated  cao  bo  best  atudied 

ia  detsU  ander  e«rei-al  hcuds.     Bdfora  entering  upon  thia,  howo^ort  it 

iBweJI  u>  premiw  that  tho  eipcrimont*  of  Viborj^  {StilU'a  Therapivt4Ct, 

Tut.  it),  Buchbeim,  Cuiirttiii  {Ibid.),  Hugoudio  {Ibid.),  Aok«nnaiui ' T^rr- 

ehoio'i  Arcftiv,  Bd.  xxr.  p.  531),  Ricbardsoii  {Lnncfl,  May,  13&ti),  S'&bi- 

;  ling  (^Schmidt'i  JahrbiirJu:r,  Bd.  cxl.  p.  21),  uiid  liudzitjuwaki  (^lieickcrt'a 

I  Jirehiv,  1871),  and  of  otUers,  have  demoneiratdQ  tbat  tartar  oni«tic  aoU 

,  Bpon  the  lowur  animaU  procisoly  as  upon  man. 

Circulation. — When  a  Rufflciotit  doso  of  tartar  ematic  i«  injected  xtAo 
the  ivo^  (Hjulziujvwski,  AckvrmiL'ui,  Nubiliug),  tlio  cardiou  ouuli'uctiuns 
Id  n  very  short  time  are  lestjeDed  in  froquftocy  and  force,  aad  bdoorae 
Irrcguliii-,  the  nuricloH  pulsating  raoro  fVoquently  than  the  vonbnelcs, 
until  fiiiiilly  arrcit  occuni  in  diastole.  Afl«r  dvatb  tbc  irritability  of 
the  cardiao  muscle  to  ordinary  stimuli  is  almost,  or  more  iVoqueDtly 
entirely,  dostroyod ;  but  in  the  rcc-ont  oxp«rimont«  of  1.  Solowcitscbyk 
(^Arch.f.  Kxper.  Path.  n.  Pharm.,  xii.  -140),  digitalis  placed  upon  tho  {lam- 
lyzod  heart  caused  it  to  roconunuttco  its  action. — evidence  thai  it  is 
rathor  the  excilo-motor  ganglia  than  the  musclo-fibro  ybich  is  aJTcctod 
by  the  antimony.  Upon  the  heart  of  the  mammal  the  dru^  acts  as 
opon  thai  of  ihu  fhig.  Aecordin^  to  the  roBourcbud  of  AcUormsnn  and 
of  Ernst  Scntz  (/>i53.  Inaut/.,  OoqKit,  1S63),  the  ortoriai  pressure  always 
[ilUU  steadily  and  to  an  cxLreiuo  degree.  Tlio  pulav  sometimes  tteutas 
I  fteeoleratcd  at  finit>  but  in  the  gri»nt  majority  of  oases  is  decreased  very 
decidedly  in  its  rate.  Durinj^  this  period  of  slow  pulse  the  diaittolio 
jKium.4  are  extremely  lung,  but  the  iudiriduat  beat  will  influunco  the 
mercurial  column  of  the  cardiometer  live  times  as  much  as  normal. 
Aflor  a  while  the  puUo  suddenly  bocomcs  very  mpid,  the  force  of  the 
heart-boat  is  almost  oomplut(<ly  lost,  the  arterial  pretMuro  falls  to  a 
tniniinum,  and  in  a  very  Aiw  moments  diastolic  arrust  occurs.  It  Is 
crideat  that  Die  action  of  antimony  upon  the  heart  ia  a  direct  one. 
The  irritability  of  the  muscle  ia  loat,  and  Aekormann  has  found  ibnt 
the  cut-out  heart  of  tho  (ro^  is  aflectvd  by  tbi!  solution  of  tartni 
emetic;  further,  the  oxporiraonts  of  Bodxiojowaki  have  proved  tbat 
the  poripboral  vnds  of  the  va^i  in  antitnonial  poisonin;;  are  uirly  mure 
or  less  coniplulely  iHiralyzvd,  so  that  the  diastolic  arrotit  cannot  be 
due  to  excitation  of  the  inhibitory  apparatus.*  The  depression  of  the 
boort-muftclo  power  doca  not  aeom,  howovcr,  to  bo  tbo  solo  cause  of 
tl)«  lowering  of  the  blood-proesuro,  fur  Solowoitschyk  lia.9  fuuiid  tbat 
galvaniKtttiou  of  the  Ta.<io.motor  centre  with  a  powcrfbl  current  is 


*  Paibapf  tb*  pn*«Dt  i>  M  flitiog  M  KOf  «ifa*r  plan  to  tniht  Ibe  tbnr7  of  KSUIlnf, 
Ihu  Ih*  ■eii«n  vt  urUr  Miilio  u|wa  iba  baart  b  uwinc  to  lh«  jnUih  it  euQUlna.  Ttiii  tbagrx 
!■  Itacir  ii  H  imprvbnbla  Ihit  It  would  aosin  learcialj  aurtby  «r  diiouaiiom,  vara  ll  sal  for  ttie 
IM  UlKl  KlbiliBf  aaarli  tbal  Ibe  tartntia  of  anlinne^  (a4  aa<U  li  not  pelMHttU.  Dr.  Ra4> 
■mawiki  (IM.  •■(.,  y.  4U)  baa  rapMad  and  *xten4«d  th«  •xpsiiiaenu  of  NVbiliac  aad  eoai- 
flalalj  iitfWTtit  Mil  IbaaMvrtad  faataad  iba  tbv^rj  baaad  mp«a  II,  (koirias  tbal  UiaawU-Mll 
it  as  yabaaaai  aa  Iba  patatb^i. 
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powerless  It]  produce  any  eleraLion  of  tlie  nrteriil  prowiire  nt  R  time 
when  ihe  heart  still  responds  to  sliniuli.  Moruovor,  tlio  I'all  oi'  tlio 
urterial  prottfuro  occurs  at  a  tirao  when  tbe  heart  is  apparontly  boating 
with  moro  than  Ms  normal  force.  Tha  concliutign  U  roachcd  that  anti> 
mony  lowers  arterutl  pressure  by  a  direct  action  upon  tfte  heart  and  the 
vsse-motor  eystem,  and  tiint  it  U  pi-obably  the  peripheral  portions  of  tho 
latter  eyBtom  irhicb  arc  affected. 

N€rvo\ts  System. — A  prominent  symptom  in  antimoninl  poiaoning  is 
paralysiit,  affecting  to  an  extraonlinary  degree  tlie  sensory  and  to  a  leas 
extent  tho  motur  Byatvni.  In  man  tho  anu^tbosia  which  occunt  in  anU 
mals  hfls  been  overlooked,  but  in  tlie  advanced  etagea  of  poisooing  it  ia 
no  doubt  proeunt.  RaJzicjcwuki  nud  Soloivcitsdiyk  bav«  found  Ibat 
tho  depression  of  reflex  activily  ni^airn  after  Boction  of  tbe  cord,  and 
is  tborufbre  not  duo  to  atiniulation  of  tlio  Siitacbouow  iiibibitor>'  oontro ; 
thai  it  is  not  provontod  by  tyin^  tin  ortory  and  cuttin^off  accodsof  tho 
poison  to  the  nerro,  and  is  tboreforo  rot  periplicnil,  It  consequently 
must  be  Kpinal ;  and,  us  both  obaorveni  iioced  that  in  tho  frog  and  the 
rabbit  voluntary  raovomcntA  pcrsiet  afUir  tho  total  abolition  of  sensi- 
lility  and  of  ruflex  actirity,  tho  conclusion  i«  ronchcd  that  aniiniony 
is  a  pamlyKBnt  to  the  recrptive  centriig  or  flcusory  tract  of  ths  spinal  eord. 

Radztcjowski  etntca  that  svnsibilily  is  fmL  ioi^t  towards  thermic  and 
chemical  irritants,  and  then  towards  tactile  stimuli.  Tho  motor  nerves 
and  ma»clc8  uru  said  to  rotaiii  their  functional  power. 

Tempernture. — The  tiilluenco  of  anttiuony  upon  the  tompurutupo  ap- 
pears not  to  bo  vorj'  marked  when  the  drug  is  exhibilod  in  ordinary 
therapeutic  dost'B.  Thus,  Ackurmanri  found  that,  uitcr  doses  sovcro 
enough  to  induce  violent  vomiting,  no  alteration  in  tho  t<mperatiiro 
could  bo  di«covorod  by  tho  tbermomcter  under  tho  tonguo.  Owing,  no 
doubt,  to  tho  diHturbunee  of  ner^'oim  and  urturiiil  action,  there  is  in 
tiiCAO  cases,  however,  a  very  marked  reduction  of  tho  temperature  of 
the  extremities.  Thus,  in  the  eases  ju*t  alluded  to  (Ackcrmonn)  tlie 
heat  of  the  hunds  was  lowered  fi-om  Q'l°  C.  to  3.5°  C.  in  various  per- 
eons.  Tbts  d(.^ci-o:i»e  of  the  temperature  is  certainly  lu  a  measure  due 
to  increase  of  the  hcat-ovoliitinn, 

After  poisonous  doses  of  antimony  tho  decroaao  of  animal  heat  is 
very  poroeplible,  provided  tho  victim  live  Bulficicnlly  long.  Thus,  in 
Ackormann*8  experimenta  a  fall  of  only  1,6'  C.  occurred  in  mbbita 
killed  in  tho  hour,  but  in  Lhoso  that  lived  6vo  houTH  thu  duprcKsioD 
amounted  to  6.6'  C. 

Abdominal  Organs. — II  eiinnot  to  gainsaid  that  tartar  emetic  aots  as 
an  imtant  upon  ihe  alimeritary  mucous  nictiibrane.  Although  cases 
(Arrives  Qcn.,  Sept.  1865)  have  been  reported  in  which  no  lesion  has 
been  found  in  tho  stomach  or  bowels  after  death  from  antimony,  yot 
in  tho  groat  niiijority  of  instances  very  ductdud  indicfltions  of  violent 
Inllammation  have  been  present. 

Dr.  Kadmicjcwfiki,  on  tbo  strength  of  this  action,  nnd  of  two  expori- 
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meats  In  vbicli  h«  fonnd  the  groator  portion  of  the  ingoatod  antimony 
in  the  vomit  of  tho  patient,  bua  udvancotl  the  theory  tbat  the  cmcsis  ifl 
due  to  a  local  notion  of  the  drug.  Tho  poreiKtont  naoMa,  hon-vvor, 
eertnjitly  indicAt««  that  tho  roTnody  dooa  not  net  like  the  Ho-callixl  mo- 
obanicttl  emotioa.  Furihor,  the  vomiting  induced  in  the  oxpermont 
of  Magcndie.  of  replacing  tho  ftlomach  of  nn  animal  by  a  hlaUJcr  and 
giving  tartar  omotic,  would  worn  at  firit  eight  to  ecltlc  tho  point  com- 
pititely.  Thia  oxperimunt  of  Maf^ndie  ba«  boon  coatirmod  by  Brintoa 
(^C^eloptcdia  of  Anntomj/,  Supplement,  p.  319;  Lancet,  1853,  voL  ii.  p. 
69B),  who  further  ptuved  that  whcD  ttu-lar  eraotic  ivui  injected  into 
the  vein  of  an  animal  it  was  very  frooly  and  rapidly  eliminated  by  the 
fttomach.  Dr.  B.  W.  RichanlHon  (Xvifi«(,  vol,  i.,  1856)  has  corroborotod 
this,  and  hiiK  rIho  found  thnta  mnDilarolimin:ition  follovrs  tho  inhalation 
of  ontiniuniclLed  hydrogen.  1  think,  thcrc-forti,  it  must  be  conredod— 
fint,  that  the  findtii;:;of  oven  a  large^unntity  of  antimony  in  tho  voinit 
does  not  ppovo  that  its  action  on  the  momacb  i^  chiefly  a  local  ono;  soo. 
ondly,  that  the  oroosis  ia  certainly  procudud  by  at  Ivnst  a  purtial  ab- 
sorption.    This  would  soom  to  kIiow  ihat  the  cmows  is  purely  contnc. 

iTho  experiments  of  llooeo  {Schmitit's  Jahrb.,  clxis.  23U),  on  tho  ollior 

uund,  indicate  that  tho  local  action  of  the  drug  ia  a  powerful  factor  in 
10  produclioD  of  the  vomiting.  It  was  found  that  when  tarlnr  emotJo 
WM  admi nistoTLMl  by  tho  mouth  vomiting  was  cnuncd  by  smaller  {]iian- 
titieo  and  more  promptly  than  when  injected  into  tho  %'eina;  also  that, 
•fter  flection  of  tho  [wriphenil  vagi  in  tho  abdomen,  n  rovoree  rolatlon 

tnistod  between  tho  two  methods  of  adminiiitnition.  If  thcae  expori- 
lis  he,  a»  thoy  appenr,  correct,  tarlnr  onivtic  must  cause  vomiting 
partly  by  an  action  on  the  controo  and  partly  by  a  local  influence  upon 
tho  stomach.  The  purging  induced  by  tartar  emetic  is  seemingly  an 
ofibrt  ftt  eliminatiun. 

Jtapirator^  Organs. — ^Tlio  respiration  in  poisoning  by  antimony  is 
rofy  im^rul&r,  with  all  sortd  of  variationa  in  tho  rhythm  of  Uio  act. 
Id  the  advanced  filngoii  the  paunea  arc  onon  very  long,  and  the  inxpi- 
ration  and  expimtion  so  forced  and  prolonged  that  vory  gonvrnlly,  in 
animala  at  Icotit,  marginal  omphyiwmii  and  tmbplcuml  ccchymoncs  are 
found  aflcr  death.  The  origin  of  tho  respiratory  trouble  is  probably 
aomowLat  complex,  tho  chief  foctor  heSng  tho  diro(.*t  influence  of  the 
drug  upon  tlio  rcspirntoty  norvo-contrM,  and  minor  cnu!H!8  the  Intense 
TcnuuA  congoation  due  to  the  fuiture  of  tho  circulation,  and  tho  oltorm> 
tioa  of  tho  blood  itiwif.     Upon  (ho  mucous  mombmno  of  the  lungs 

fantimony  nets  directly  or  indirectly,  ovon  in  moderate  do^cs,  as  is 
shown  by  clinical  exporionco  and  by  the  experiments  of  Mnycrhofor 
iSothnagert  Arznamittdlckrf..  Berlin,  1870,  p,  213). 

TBEiiAPErTics- — ITicre  are  throe  indications  to  moot  which  larfar 
omotic  is  constantly  emptoyod.  Tho  finit  of  thcM  it  fiiltiU  by  ririno 
of  it«  powen  a.1  an  emetic.  The  discussion  of  this  may  bo  found  in  the 
chaptoi  B]>on  BmcUca. 


OENERAL  HEMKDIES. 

Tho  sccoTil  purpose  for  vvbiuh  autimuny  is  usacl  in  to  depre»s  arterial 
excitement.  It  U  chiefly  In  injJnmmtiHon  thnC  tarfnr  emol-ic  ia  asedftft  an 
arUirial  i<edativo.  In  cumbiimtioii  witb  muru  dcoiOutl  liinphorotice  it  is 
constantly  employed  by  sorao  surgeons  in  fever  after  operations,  In  jen- 
orrhfBa,  nnd  in  various  stiienic  inrtanimatwy  affections.  In  pneumonia 
it  has  boon  very  largely  uiic<l,  furming  an  casoutial  portion  of  tlio  older 
plnn  of  trcftting  that  disoasa.  *  Accort.I)ng  to  tliu  molliud  of  lUeori^ 
four  or  five  grnina  n  day  wcpo  at  first  given,  but  mpidly  incrcnscd  l« 
twenly-four  or  even  thirty  gruiiia  daily.  Although  by  tlio  aid  of  opiuttM 
nnd  carcftil  dilution  a  apccies  of  tolerance  w.i9  oflvn  obtained  for  those 
heroic  doses,  yot  very  properly  tbu  plan  has  been  abandoned  by  mod»m 
thcrupcutitttB.  Ar  tartar  emolia  if  adminiRtered  in  suHic-ient  quantity 
to  duprc««  tnnrkodly  tlie  circiilaLion  causoa  gunentlly  intense  nau»tea  and 
often  purging,  I  tbink  it  ts  inferior  to  aconito  or  venitrutn  Ttride  when 
it  it!  dusirod'to  duprcaa  tbe  circutution  very  ducidedly  tu  p&ouuonia  or 
any  other  diaooac. 

Owing  to  iw  nclion  upon  the  miicotiB  mombrnno  of  the  bronchial 
tubes,  in  iho  fimt  stages  of  bronekitia  tartar  emetic  ie  a  valuable  remedy. 
After  free  secretion  lias  been  establiabcd,  other  expectorants  ore,  I 
tbink,  of  more  sor%*ico.  The  value  of  antimony  at  a  diapkoretie  dty 
pends  largely  upon  ita  action  on  the  circulation.  Minute  do«««  of  it 
ore  constantly  einployod  to  inci-oaeo  iho  efficiency  of  fcvor-mixturca. 
It  must  nhvays  be  home  in  mind  thnt  it  is  a  powerful  doprossant,  and 
U  therofyPi>  to  bo  employed  only  in  ethenic  eases. 

Afl  a  counter-irriUrnt,  tartar  emetic  is  used  only  whon  It  is  deairod  tn 
produce  a  slow,  persistenl,  and  at  the  came  time  very  decided  impres< 
Biun.  For  fiirllicr  discussion  of  ita  application  to  dittctutc,  cce  the  chap- 
ter on  Rubefacients. 

ToxicoLooT. — TlicayniptoTtiB  ordinarily  produced  bypoisononadosoa 
of  antimony  hnvo  been  Bufficiuntly  described.  Thoro  ia,  however, 
according  to  authors,  a  form  of  untiinoiiial  poiaoiiiiii;  in  which  neither 
vomiting  nor  purging*  occurs,  tUo  symptoms  being  simply  inlentw 
prostmtion,  cold  clammy  sweat,  a  sonse  of  oppression  in  iho  cheat,  with 
the  rcMpirutioti  iiL  Srat  increased,  then  dimiiiirtltcd  in  frequency  and  em> 
barrasved;  a  rapid  feeble  pulDC,  after  a  time  becoming  slow,  intermit- 
tent, and  trrcgiilnr;  delirium,  nnconseiouAncMi,  tremblings,  and  clonic 
and  tonic  convulsions  (Unsemnnn,  Toxicolo</ie,  p.  fi53J. 

Turdieu  (!ae.  cit.,  p.  BOSj  8Cnt<:^9  that  in  some  cjinea  of  tartar  emollo 
poinoning  a  ra^h  exactly  resembling  that  produced  by  the  oxtemni  ap- 
pUoation  of  the  drug  hns  appeared  all  over  the  body  on  the  fourth  or 
fifth  day. 

A»  already  stated,  in  the  vast  majority  of  cases  there  ore  to  be 
found,  after  death  Orom  antimoniol  poisoning,  very  decided  traces  of 


*  HuHiBiinii  lUtM  (bii.     Althouj'b  TomiDnj;  ii  ftliacnt  in  Ihtaii  cxret,  purginj;  li  jeboi 
tXlj  pr«MDL     I  do  nol  niseiabor  to  liava  mkiu  tli«  rvport  uf  m  uuaa  in  whicb  It  wm  kbitsL 
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inflommftttoQ  of  tbo  Btomacli  and  bovels;  in  some  lascs,  howevor,  lliwi* 
nppear  to  be  wantinj*.  Tito  Tenoiis  system  is  go&oraily  Tory  much 
engoT^gotl,  And  tho  viscera  &re  intensely  congentcd.  MagoDdie  asserted 
that  in  animula  i>ui?oiied  by  tarUir  onietic  tlio  lungs  &n>  alvnys  full  of 
]>ortions  appArootly  bopntizfrd;  but  AekeimaQa  [i^e.  dt^  p.  &t4),  in 
twenty  cxporimonta,  found  only  some  marginal  emphynemn  nnd  imb- 
plouml  ecchymoMA,  with,  in  ono  or  two  cases,  spots  of  aUluttiwia  in 
tbo  lun^.  Tho  oasortion  of  Mu^ndic,  tbcrororo,  is  too  sweeping;  but 
it  U  true  tbat,  in  a  tarj^  proportion  of  fatal  caaeaof  antimonial  poison- 
ing, emphyaoma,  pulmonary  apoplexy,  atelectasis,  or  other  Blructural 
ImIohs  of  tho  lungs  exist.     Tho  blo^xl  uiiuully  coagulatoa  imperfectly. 

I>r.  Salkowsky  (  Virchowi  Arcfuv,  Bd.  xxxiv.  p.  78, 1S65),  of  iloacow, 
has  found  that  when  animals  are  fed  apoo  antimonic  acid  (one-half  to 
one  grnmnio  daily)  or  other  preparations  of  tho  mettil  for  from  fourtcon 
(o  nineteen  daj*8,  tho  liver,  kiduej-a,  and  even  ihc  heart  undergo  o  fatly 
degeneration  ;  niso  that  there  Ja  a  leaeonin^  of  the  amoaat  of  glycoj^n 
in  the  livor,  and  in  Bom«  cases  even  a  total  dipuppenmnee  of  it.  This 
has  been  confirmed  by  Profluaors  Groho  and  JIo!i!ur.  who  slate  that  in 
tho  duchy  of  Brunswick  the  peasantry  give  to  tbo  goeso,  wbon  pTx>* 
ducing  the  famous  fatty  liverd,  a  certoiu  iiuaatity  of  tho  white  oxido  of 
antimony  every  day. 

Tho  minimum  fatal  do^o  of  tartar  ometio  is  not  known.  Three- 
quarters  uf  a  grain  in  a  child,  and  two  grains  in  an  adult,  have  prored 
fatal;  l>ut  ia  the  latter  case  oxtrinaio  circumfitaaces  favored  tbe  result 
(Taylor,  Guy"*  Ifogpit.il  R^pnrtt,  (ict.  1857,  an  nnnlyHis  of  thirty-sovon 
&tal  caaea) ;  two  hundred  graiiiB  have  boon  recovered  IVoin  (ea«o,  Tay^ 
Uifs  Medical  Jvrisprvdenu,  1873,  p,  309) ;  nlao  one  hundred  and  scTeniy 
graina  (A'.  Y.  Med.  lUc.,  xxiv.  401). 

Chrome  Poisoning. — According  to  Mayerhofer  (Wrf/^r"*  Archiv,  1846, 
qnotcd  by  Taylor),  tbe  nymptoms  following  the  criminal  admiuistnition 
of  amall  doflos  of  tnrtnr  emetic  at  intervals  are  nauAca,  mucous  nnd 
bilious  vomiting,  watery  purging,  oflea  followed  by  constipation,  small 
fVequcnt  pulso,  and  asthenia,  deepening  into  death  fVom  exhnuHtion. 

Tho  treatment  of  antimonial  poisoning  oonsisUi  in  washing  out  the 
alimentary  canal  with  lar^  draughts  of  tannic  acid, — the  bosL  known 
antidote, — and  in  the  um  of  opium  and  of  internal  and  external  atima- 
lants. 

ADMisianiATioM. — Tlie  sudorific  doso  of  tartar  omoUc  is  ono-twolRa 

of  a  grain,  the  omotic  doso  one- half  to  one  grain,  repeated  every  twenty 

miDtttM  at  neeeasary.    The  Antimonial  Wine  {Vinum  AntifMnii,  U.S.) 

eontaioB  two  grains  of  tartar  emetic  in  the  ounco.    Tbo  ometio  dose  ia 

half  a  fiuidounce.    The  Uagventum  Antimonii  (tartnr  emetic,  one  part 

in  five)  i»  employed  cxtonialty,  a»  a  countor-irritunt.     A  small  quantity 

Is  spread  upon  a  linon  rag  and  laid  apon  the  skin,  or  a  little  of  it  may 

be  well  rubbed  in  twice  a  day.     Whenever  it  ia  persistently  used,  thora 

comos  on,  sooner  or  later,  a  peculiar  bumir  g  or  tingling  pain,  wbicli  ia 

as 


very  tshortlj*  followed  by  pustulntion.  The  cffvct  of  tho  drug  is  rory  per- 
EJsIoiil  AS  well  a»  euvoro,  no  that  tliu  rmiK^dy  in  applicable  only  to  a  low 
casei)  in  which  nn  action  of  tho  kind  spoken  of  is  required.  Cnro  moat 
bo  oxcrciacd  nut,  to  continue  tliu  appIicatloQ  too  long,  lost  sororc  and 
obfitinato  ulcoratioa  bo  produced. 

VERATRUM  VIRIDE.    U.S. 

Tho  Toot*tock  of  Vorntrnin  vinde,  n  course  porcnnial  horbol  plant, 
indiRonous  lo  tho  Nortbern  Unitod  States.  It  is  a  Inr^o  tapering  rhi. 
zomc,  an  inch  or  two  in  length,  less  than  an  inch  in  thioknoBs  at  the 
bufio,  and  hnving  a  billor  ucrid  taeto.  It  contains  two  alkatoida, yen'ifie 
and  v/'.ratrfiidine,  which  are  an  cloacly  aBjiociAt«d  with  tho  rc«io  (W  to  bo 
flopai-atod  ft-om  it  with  grout  ditHculty.  Tho  nattiro  of  these  alknloids 
hoH  boon  the  nubjcct  of  much  diHcuanion  among  clioraists.  Mr.  Charlos 
Bullock  was,  I  buliuvo,  tho  fii-st  to  ftuparatc  Ibcm  ono  from  tho  other, 
and  to  prove  tho  inorlnoss  of  the  rosin.  In  accordance  with  tho  bcliof 
of  Mr.  Bullock  that  th«MiD  alkaloids  woto  distinct  IVom  all  previously 
discovorcd.  Dr.  tlcorfjc  B.  Wood  niiincd  them  viridine  and  veratroiiline. 
Dt.  Peugnct  subsequontly  showed  that  Tiridino  ia  identical  with  jcr- 
Tino,  proviouely  dcst-ribod  by  Simon,  Oom  Tcratrum  album.  Mr.  Mit- 
chell {Proc.  Amer.  Pharm.  Assoc,  1S74J  confirmed  this,  and  concluded, 
with  Pciif^ot  and  Bullock,  thnt  veratroldine  is  distinct  from  Terci- 
trino.  In  ISTG  (Amer.  Journ.  Phana.,  187C,  p.  1)  Profoesor  Wormloy 
arrived  at  tho  conclutiion  that  vemtroidine  ia  idenlicnl  with  verntrino. 
Without  intending  to  deny  tho  conclusions  of  Professor  Wormloy,  1 
tdiall,  in  the  present  edition,  allow  the  text  of  tho  old  edition  to  stand, 
BO  far  a.i  concerns  tho  names  employed  to  represent  th«  two  alkaloid* 
of  vonitrum  TiridB.  Jcrvine  is  ao  closely  united  with  tho  inert  resin 
that  it  is  fieparntcd  fmm  it  with  groat  difficulty. 

Pa ysioLOQiOAL  AcriON. — In  trcnling  of  the  physioloifical  action  of 
T«rntrum  virido,  I  ehull  ^I'st  speak  of  tbo  effects  of  its  alkaloids  singly. 
When  an  animnl  is  poisoned  wilh  jerviitej  tho  tii-st  Bymptom  majiifosted 
is  sluggidhneiM,  as  shown  by  a  disposition  to  bu  quiot,  acoompaniod  by 
distinct  sifins  of  mtiecular  woaknewt.  In  a  little  while  pecnliar  rapidly- 
repeated  thriUs  run  through  the  tnuscukr  system,  so  that  tho  animal 
tromblos  violently.  After  a  greater  or  less  length  of  timo  the  animal 
bccotiicB  iinabto  to  stand,  from  wpaknowi,  and  at  or  before  this  period 
violi^nt  convulsions  appear, — gcncnil  clonic  sjiOBras  without  rigidity. 
Tho  convulvioiis  ailcmatc  with  intoiTala  of  relaxation,  and  a?  tho  nnrma] 
g;row8  moro  profoundly  proatratod  are  Icfii;  severe,  but  thoy  continuo  in 
most  cases  up  to  death.  Evon  when  thoy  nrc  moat  Tiolont,  force  is 
ovidcntly  wanting.  The  nnimal  is  totally  tinnble  to  raiso  himsoif  from 
the  ground;  the  pigooa  drives  bimeolf  forward  upon  hia  brcaat,  tli« 
rabbit  pnehes  hiiuficlf  along  on  his  belly,  or  lies  upon  h.\»  side  and  kicks 
into  tho  air.  Sensation  appears  lo  be  bcnunibt'd  only  very  late  in  the 
potaoning,  and  conscaou^aoes  '}»  pn^sci  vod  almost  to  the  last.    The  pupiU 
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an  Dot  affected.  Thora  is  do  ptupng  or  romilin;,  bat  always  pro* 
Aiae  salivatioQ.  Roeplrnttou  ceases  bofbro  cardiac  action,  so  that  deatb 
probably  tflke»  pinco  iVora  aapbyxia. 

The  circulatioR  is  proroundly  affected.  The  pulso  la  ^onorally,  if 
not  ^waya,  loaseood  in  frwineacjy  provided  thcanitntU  b«  qmet.  'When 
thoro  an>  <>onvi]Uion»,  or  ovon  when  the  tr«morEi  nro  marked,  it  beoomae 
rerj-  mpid.  Tlie  arterial  pruMUre  is  greally  lowened,  fiiUIng  pTOgre»> 
flively  fh>m  the  beginning  to  the  end  of  the  poisoning.  The  force  of 
the  individunl  beat  apponnt  not  to  be  much  altered  at  6Tst. 

In  an  eluborate  serie<i  of  experimenta  (^Pkiia.  Med.  Times,  vol.  iv.)  I 
found  that  jerviiie  had  liltfe  or  no  tffect  on  the  pneamogastne  nerves,  since 
it  actfl  tm  tiAunl  after  those  nerves  bare  been  cut,  and  galraniantion  of 
the  par  vaguin  in  animals  profouadly  affected  by  the  poison  produced 
tlie  iiMual  wirdiac  ru^^ullri.  Further,  when  the  cord  was  cut  very  hii^h 
up,  ao  n)«  to  paralyze  the  accoloratom,  jervina  still  IcREtened  the  pulfie* 
rate.  As  !l  waa  also  proved  that  the  alkaloid  tesaons  the  arterial  pn»a> 
ore  after  division  of  the  cord,  ■'.«■,  after  vaao-motor  paralysis,  and  also 
that  it  pnmlyzen  the  heart  of  the  fi'Ofi  or  turtle  wlien  placed  directly 
upon  it,  it  follows  that  jorvine  loterrs  the  force  and  frequency  ot  the  car* 
diao  bcnta  independently  of  its  nerves,  bi/  a  dired  adion  on  the  cardiac 
iMuele  or  Ite  contained  ganglia.  liVhcn  the  Derve-lmnksi  were  gnlran- 
ized  in  an  animal  poisoned  with  jor\'inc,  although  tbo  poincrios  Hhowod 
that  the  afft^rent  nervea  were  not  paralysed,  little  or  no  rise  occurred 
in  the  arterial  pressure.  It  acoraa,  therefore,  that  the  jorvino  not  only 
ads  on  the  heart,  but  is  also  a  p<ne€rful  depressant  to  the  vaM-motor 
nervt-etmtrfs. 

In  froga,  as  voll  as  in  higher  animala,  poisoned  with  jervine,  there 
is  a  very  marked  diminutimi  and  finally  abolition  of  reflex  activity; 
and,  as  the  iXmctione  of  neither  peripheral  nervea  normtisclea  are  inter> 
fered  with,  it  is  ox'idcnt  that  the  alkaloid  ia  an  intenKoly  powerfti) 
spinal  depressant  The  conrulsiona  are  cerebral  in  their  origin,  aa  iboy 
do  not  occur  below  the  point  of  section  when  tbeapinal  cord  is  diridcd.* 
Locally,  jervine  is  very  feebly  if  at  all  irrilant. 

The  general  symptoms  induced  by  ewafrot An*  rflBomblo  thoao  caused 
by  ita  congeneric  nlknloid,  but  It  Is  decidedly  more  irritating  than  the 
Inttcr,  and  always  induces  vomiting,  and  occoBionally  purging.  In  [kji- 
tfoning  by  it  there  arc  in  most  caitcs  some  raascular  twitehings,  and 
iSnally  marked  convulsinna,  but  noilhor  of  theeo  are  ao  nvoro  and  bo 
repeated  an  in  thu  case  of  jor\uie.  Death  takea  place  {rom  ajiphyila, 
doe  to  pamly^ia  of  the  rettpiratory  contree. 

Upon  th«  epinal  cord,  the  periphoral  norvae,  and  the  mnsclos,  vera* 
trcudine  acta  very  much  as  doca  jorrine,  being  a  decided  qiinal  do- 

pTOSsaDt 

*6«ni*or  lb* conatiitlnni  of  nj  Snt  inratligatiwi  {Ai»tHtnm  Jotm.  Urd.  Sri..M70)  of 
(hlf  drof  <r«r«  ei1!*d  in  <]DOrtlon,  bnl  I  )ur«  tK  in^  ImI  p*par  goB«  ttrpr  the  whole  ^«a«J 
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Tlie  action  of  vcmlroiUino  upon  tho  circulation  is  a  very  citrioui 
ond.  Alter  a  bypodorraic  iojootion  of  tbo  poison  tLe  mpidjty  of  iho 
puUo  and  tho  nrtcnnl  pros»ui*o  nra  at  tii-ot  docidodly  loescnod.  After 
a  limo,  the  pul»o  atill  remaining  vct^' slow,  the  individual  hcnrt-ljcnU 
becomo  cnduwiid  wilh  a  furce  grvallj'  l>oyuiid  nui-nml,  unci  tho  arlcrial 
protsuro  bocomoe  normal^  tbon  suddoDly  tho  pulfto-rato  bocomM  T017 
Tiipid,  tho  individual  cardiac  boat^  loHin^  inucii  of  their  oxtraordinniy 
vigor,  but  tho  arlcrial  prossuro  riiiing  tiearly  fidy  per  cent,  beyond  its 
original  ponition. 

WbvD  tbo  alkaloid  is  thrown  directly  into  a  roin,  thoso  pbouomona 
arti  intcnsiOod  and  iiblreviatud.  I  havo  seen  the  artenal  proasuro  ftdl 
to  zero  in  thirty  Ho^ond^,  and  in  one  and  a  quarter  minutes  riso  to  165 
(110  normal)  cunLimcU'cs.  I'lio  riao  is  nut  duo  to  a  diruct  action  of  tho 
drug,  but  to  the  euddon  asphyxia,  wbiob  it  induoos,  sinc«  it  do«s  not 
occiu*  if  frw  ariiiicial  roxpiration  l>a  mainlaiiiod  (^PAita.  Med.  Timet, 
Tol.  iv.), 

Wbon  artificial  respiration  b  kopt  up.  vcratroldinc  ulcadily  lessons 
both  arterial  prcaauro  and  pulse-mto,  Whon  tlio  par  vagum  has  bMD 
divided,  artiUcial  respiration  biMu^  innintjiined,  veratroidine  in  poWOT- 
leBS  to  reduco  the  pulHu-rala  ;  and  when  the  pulse-i'ute  haa  been  reduced 
by  tho  drug  in  tho  uninjured  animal,  division  of  tlio  par  vagum  is  fol- 
lowed by  an  enormons  riao  in  tho  number  of  cardiac  boat*  por  minuto. 
These  facta  cortnitily  prove  that  verati-oidino  is  a  powerful  stimulant  to 
tbo  inhibitory  nerves  of  the  heart.  Moi-oovor,  I  havo  found  ihat  whcro 
tho  itpinal  cord  la  div'idcd  ho  as  to  pnnilyzo  tho  accelerator  norroe,  a 
minute  doso  of  tho  poisou  (onc-thlrticth  of  a  grain)  will  nt  oucc  canao 
diastolic  arrcei  of  tbo  hoart'tt  action,  but  if  tho  pnoumu^i»trios  bo  now 
severed,  and  tho  roproHsive  fbrcs  bo  thus  takon  off,  tho  relaxed,  socm- 
JDgly  dead  vi^cus  rocommonccs  itft  heat  Tho  slow  pulao  of  mild  vera- 
iToidine-poisoning  bocomcfi  rapid  when  a  largo  doso  of  iho  poiaon  is 
injected.  Further,  aflor  a  largo  dose  division  of  tho  pnoHmogaslrica 
haa  no  cfTect  ujKtn  pulae-rate,  and  tbo  moHl  Inton»e  gnlvsnio  current 
applied  to  the  penplieral  ends  of  tbe  divided  nerves  Is  powcHeas  to 
affect  tbo  viscus.  Evidently,  largo  do«o»  of  vorati-oidino  paralyio  tho 
canliuo  inhibitory  apparatus,  while  emiill  ouen  alimulate  it  tntcnacly. 
Tbe  ifaralysis  is  certainly  periphorul ;  whether  tho  stimulation  in  con* 
trie  or  peripheral  has  net  an  yot  been  determined.  When  onormouii 
<io#c8  of  veratroidine  ore  thrown  directly  on  tho  heart  by  vonous  io- 
jection,  they  at  once  kill  the  oiirdiuc  rausple.  Upon  tho  vaBO-niolor 
nerves  veratroidine  in  moderate  toxic  nmonntn  haii  no  demonHtmblo 
influence.  I>r.  F.  Koigol  (I'^iitfcr's  ArcMv,  1871,  p.  409)  has  demon- 
strated that  tho  rise  of  arterial  pressure  which  occurs  In  asphyxia  is 
largely  due  to  va^o-motor  xpni^m.  In  jervine-pniitoning  asphyxia  bos 
veiy  little  influouco  upon  the  arlcrial  pressure,  because  tho  vaso-motor 
centres  are  paralyr^dj  in  vcratroidme-poisoning  tho  elightest  inter* 
mission  in  the  working  of  lUc  bellows  of  the  appnratuai  for  artificial 
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roapiration  is  fnUo-n-ed  nt  once  by  ao  enormous  rido  of  tho  moroary 
in  tbo  maiiomotur, — couclufliTo  proof  thut  tlio  roM-motor  ccatrcH  ara 
not  seriously  alTectdd.  This  dcduclion  I  have  es]>eriinentRlly  oorrob» 
ratod  by  gnivniiiV^tton  of  a  songjlivo  uorvo :  nlwn^'s,  uniosa  an  cnor. 
moua  amuuiil  of  ibo  alkaloid  bad  been  ^von,  tho  me  in  tho  artorial 
proftaorc  waa  marked  and  immediuU.  Id  esUmatinf;  tbe  pbymologiCiU 
notion  of  Tomtroidir^o  it  must  bo  bomo  in  mind  thnt  Artificial  rMpim* 
tion  WHS  maintained  during  the  Rtudy  of  the  action  of  tho  drug  on  tho 
hrart  and  va»o-molor  contrcs;  thai  lUi  influence  on  thu  respiratory 
eautroe  is  so  intonoo  na  to  overbnlnnce  it5  canlinc  action,  and,  when 
the  animal  is  Jufl  to  itself,  to  cniiAa  donth  before  any  very  decided  in- 
0uenoo  bos  bcon  exertud  on  tho  heart.  Thu  action  of  tho  alkuloid  inny, 
Iboroforc,  be  summod  up  as  follows :  it  i»  n  poicerful  rapiratory  poisony 
Ittseniag  at  first  the  Jrequency  of  the  cardiac  beat  %  atimvitUiwj  the  pneu- 
wufottries,  but  xaon  hsin//  till  control  oeer  the  hbirt,  ovin;*  to  the  powerful 
iofloeocM  which  lh«  iiiduc-od  anphyxia  oxurt^. 

The  resin  of  voratrum  virido,  when  complotoly  doprivod  of  tho  alka* 
lotda,  \a  Hourly  inoi*t.  It  oeoma,  however,  to  bo  trritntinf;  to  the  di/reative 
orgnnti,  and  very  probnbly  aide  in  the  production  of  tho  vomiting  occa- 
aioned  by  f\iU  doxoa  of  the  drug. 

As  tho  action  of  tho  ulkaloids  of  Toruinim  virido  !s  very  aimilar, 
ami  M  tboy  are  tbo  only  active  principlii3  of  the  drug,  it  is  Tory  e*^ 
aj>riori  to  determine  what  the  influence  of  tJiedrug  will  be,  Hullicienlly 
numerous  exporinionts*  have  boon  performed  with  tho  crude  drug,  or 
ita  preparations,  to  nhow  thnt  it  acta  upon  the  lower  nnimals  as  upon 
man ;  but  it  is  not  nocoasary  hero  to  do  moru  than  ulludo  to  thorn. 
When  taken  in  small  doees  by  man,  veratrum  viride  first  reducoa  tho 
force  withont  mnch  lessening  the  fVequency  of  tJio  pulse,  but  after  a 
time  the  pubo  falls  very  much  in  rapidity,  sometimes,  according  to 
Dr.  Norwood,  even  to  thirty-fire  a  minute. 

If  any  exertion  bo  mndo  during  thia  staf^o  of  depression,  the  sloiv 
puLie  will  be  suddenly  converted  into  an  exceedingly  rapid  one.  The 
alow  pulse  is  oometimoa  modoralcly  full,  but  is  always  very  soft  and 
OompreeaJble  i  (he  rapid  pulse  is  exceedingly  feeble  and  small,  often 
thready,  and  may  become  impcrccptiblo.  Severe  nauwn  and  vomiting 
accompany  or  follow  the  reduction  of  the  pulse-rate.  That  tho  tatter 
ta  not  duo  to  gastric  disturbanco  is.  however,  shown  by  tho  fact  that  it 
often  procodea  the  stomachic  symptoms,  and  may  exist  without  them. 
Thus,  Pi-ofcssor  Percy  states  that  bo  has  ncen  the  pulse  reduced  to 
tlilrty  per  minute  without  nnuM'a  beiiif*  induced.  During  tho  Mngo 
of  deproosinn  there  is  always  dccidod  muscular  wcakno«a  and  rvlaxA- 
tion. 

After  a  poisonous  dcao  (lie  symptoms  above  noted  are  incFOAftod  in 
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iutcnsitj'  and  bccotno  vcrj*  alarming.  A  ninning,  almost  imporcopttble 
puLao;  11  cold,  clammy  Hkin;  iiitunao  aaunuu,  and  inc-iMsant  attompta 
HI  vomiting,  or  retohiog,  or  biccougb;  absolute  muiwular  protitratiOD ; 
luintness;  vertigo;  loss  of  vUton,  niid  aomi-uncon.scioU8Dos»,  make  up 
tlio  group  of  uxlremo  »ymptuma.  Various  obaurii'un  obo  speak  of  no 
excruoiatin^  pnecordial  pain ;  but  tbia  I  bave  not  seen. 

Summary. — From  thos«  symptoms,  with  wha.t  hiu  already  boon  Mid 
about  tbe  &lkaIoid!>,  it  fotluwti  tliat  Tomtrum  virido  U  a  poworful  iipina] 
and  arterial  dcprcaaunt,  oxcniug  litLlo  or  no  direct  iufluenco  upon  the 
corobral  contrea,  In  full  tlioropouUc  doson  it  lowers  tbo  puleo-nito  both 
by  a  direct  action  on  tbo  miisele  (jorvine)  and  by  stimulating  the  inhibit 
lory  nerves  ( vera troi dine) ;  it  ditnmishes  the  foroe  of  the  boort-bMil  by 
a  direct  iufluvnce  on  tliu  cardiac  muscle  (jcrvine),  nnd  produces  a  general 
Toiso-motor  paral>tiia  (jorvtno)  mors  or  Ices  complolc  according  to  tb« 
size  of  the  dose*  Under  its  action  the  fun<;tional  activity  of  the  skin 
is  greatly  inerousod;  but,  as  ihia  in  a  necessary  result  of  tbo  profound 
artorlul  depression,  tbora  is  no  reason  Air  bulieving  that  tbo  drug 
baa  Miy  specific  influeuco  upoa  tbo  pur^piratory  gUtnds.  In  a  similar 
BUiBaer  th«  cxerotion  of  bile  iu  otXvn  indirectly  increased  by  voratrum 
viride,  through  tha  wvere  vomiting  which  it  induces. 

American  bcllcboro  undoubtedly  lowers  animal  temperature  Tory 
decidedly,  but  wh«>lbor  directly  or  iodirtictly  bus  not  boon  dotermiiHtd, 
I  have  froqucnily  seen  it  reduce  the  bodily  beat,  and  M.  Ltnou  [BulL 
Jherap.,  1869,  IxxvL  95)  states  that  It  does  so,  but  not  so  certainly  me 
it  lowore  the  pulse.  Oulmont  (^BuU.  Thirap-ylS^S^  Ixxiv.  153)  asHorbi, 
as  tbo  roBultA  of  bin  oxperimotttti,  tliat  in  animals  Urom  half  an  hour 
to  two  hours  alter  the  administration  of  sucb  dofios  as  would  produce 
violent  symptoms  without  killing,  tbe  temporalnre  fell  2",  3*,  or  oven 
6'  (C.T),  nnd  remained  at  ibis  point  for  twuuty-four  lioura. 

TaERAPEDTicfl. — WitU  our  prcsont  knowledge  of  the  physiological 
action  of  veratmra  vindo,  it  is  evident  that  thore  are  only  two  rational 
indications  for  its  use, — namely,  to  reduce  apiixal  action  and  to  redvce 
arterial  action.  Owing  to  tbo  very  groat  effect  vemtrum  virido  has 
upon  the  circulation,  and  to  the  numcroua  drug*  which  are  pnrer  spinal 
dcprossanta,  it  is  never  called  for  to  meet  tbe  first  iudtuition,  and  in 
practice  should  simply  be  used  to  lessen  the  foroe  of  tho  circulation. 
Tbo  use  of  tho  drug  in  typhoid  fever  and  other  adynaiuic  diiwoeoa  ia 
simply  an  irrational  and  dangerous  practice,  founded  upon  an  erro* 
neous  idea  of  tho  action  of  tho  remody. 

Yeratmm  virido  ban  been  recommended  iu  maniaapotu;  and  in 
cases  of  irritation  of  the  braia  from  drink,  with  strong  bounding  puUc. 
it  may  bo  of  great  service ;  but  in  the  truo  dtiirivm  trenuM,  with  uoi' 
vci-sal  adynamia,  it  is  a  ihorouglily  improper  remedy,  ca]mblo  of  de«p- 
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eiUDi?  tbi)  prostraLion  iuk»  IJAtal  oihttHttioo :  indcod,  I  bav4  knovQ  of 
death  occurring  in  lIiU  diiHUue  Stota  its  uso. 

Wbao  tnifl  Bthonio  arterial  excitement  is  to  be  combated  in  any 
diAo&so,  t;x€»])l  it  bo  ifiLstritis,  vcratruiii  viriJo  may  bo  uraptoyed  oa  a 
prompt,  thoroughly  ctiiciont,  and  at  tho  same  time  very  safe  romody, — 
very  eafo,  Biocg  it  t»  nlmost  incnpable  of  producing  dcatb  in  the  robiuil 
adult,  unletia  used  with  great  ruckleiUQutn  nnd  in  rupeatod  doae«.  In 
the  fiorljr  Btagw  of  sthenic  pneumonia  it  oflfui^,  I  bvliovc,  tho  boot  knoivn 
mothod  of  reducing  tbo  puUc-mto  and  iho  tomporaturc,  and  of  ameli- 
orating tho  diit«a»)a.*  It  is  hardly  nocosHary  to  mention  other  individual 
d)sca»i>s  io  which  veralruia  rirido  in4ay  be  employed  to  carry  out  the 
present  indtcatiun. 

Jd  peritonitis  its  ttadoncy  to  oauao  vomiting  is  T«ry  much  i^inst  ila 
HBO,  and,  unless  this  avtion  can  bo  controllod,  should  intordict  ita  em- 
ployraont.  I  dosire,  howovor,  to  call  attention  to  ita  value  in  provcnt- 
ing  inflammation  afltar  sovci'O  abdaininul  injuries, — indued,  ullur  any 
sovoro  injury.  Thun,  I  am  cognizant  of  the  cam  of  a  woman  whoso 
belly  won  torn  open  by  tho  horn  of  a  bull;  tho  abdominal  wnlU  weroj 
rent  for  about  mx  inches,  and  tho  sigmoid  fluxure  of  tho  colon 
out  and  was  dragged  to  tliu  dirt.  It  was  washed,  replaced,  the  wound  ' 
sowod  up,  the  patient  rc3trict«d.  to  low  diet,  and  vcrati-um  viride  odmiti- 
iBtored  very  cjuvlttUy  so  aa  to  kucp  ibu  pulso  as  depre«tK>d  us  possible 
and  at  the  same  time  to  avoid  vomiting,  to  aid  in  which  opium  was  also 
giron.    Itocovor}'  without  a  bad  symptom  rcsultcd.f 

Ab  an  emetto,  vcratrum  viride  should  never  bo  omploj'ed. 

In  chronic  ciirdiac  disfases  it  may  bo  used  in  pi-ociHoly  Ihoso  cnaos  in 
vbich  digitalis  itt  contra-iiidicatcd, — i.e.,  whore  tLvro  is  oxoosbivu  hyper* 
trophy. 

Tho  contra-lndieatlons  Io  tho  uec  of  vcratrum  rirido  are  cardiao 
iroakneHi  and  the  t'snslence  of  genorol  adynamia, 

Toxicoijoqt. — Although  vcratrum  rirido  is  u  remedy  of  great  power, 
capable  of  producing  the  most  alarming  sj'mptomA,  yet  1  believe  il  to 
bo  the  safest  of  all  tho  cardiac  doproaaaats ;  eortainly  it  is  far  Ion  dan- 
gerous than  aconito.  Overdosesor  it  provoke  vomiting  ho  soon  and  so 
corlainly  thai  it  a  wmcwlint  donbtAit  whether  a  robust  adult  could  bo 
killed  by  a  single  doM  of  any  of  its  officinal  preparations,  especially  if 
prompt  and  judii-ioua  treatment  were  niTorded.  I  huvo  Heroral  tintei 
known  a  teaRpoonl\it  of  its  fluid  oxtrnct  Io  be  taken;  and  Profcasor' 
Percy  cites  rccoTorios  after  tbo  ingostlon  of  a  tumbtorfbl  of  the  ttno- 
turo;  nller  thirty  grains  of  the  roainoid  ;  aller  two  do»c« — a  tumblerful 
oach — of  a  syrup  representing  a  pound  of  the  root  to  the  pint.  A  feeble 
child,  eighteen  months  old,  was  killed  by  tbirty-fivodro^isof  the  tincture 
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(Amer.  Journ.  PJutrm.,  1SC5) ,  And  a  (ioubtfkil  caao  of  fatal  polaonlog  k 
the  adult  is  mentionoil  in  Afsd.  and  Svrg.  licp.,  x\.  372. 

I  htkvo  scon  tho  mo^t  alarming  syniptoma  result  from  lurga  owdio- 
nal  doses  repeal&U  at  short  iuLort-atH,  and  bavo  boon  astontsbod  at  tSu 
rapidity  with  vliicb  they  jlolded  t^o  trealmunt ;  but  Dr.  J.  D.  BUko  i» 
ports  (Ameriam  Med.  Weekly,  No.  20,  lti74)  a  death  roBultin^  fVorD  the 
odrpiniatralion  of  betw«oti  ibroo  and  four  drops  of  Norwood's  linclim 
ovory  two  lioiira  to  a  babe  olovun  niontbs  old ;  and  a  man,  oooralasciiif; 
fi-om  typhoid  fevor,  waa  killod  by  a  dracbm  of  tho  fluid  extract  {PhUa. 
JItd.  Tmes,  xiv.  863). 

In  cascfl  of  poisoning,  vomiting  should   be  encouraged  by  largi 
droiightft  of  warm  watvr  uatit  the  otonmch  U  well  wuabed  out.     Tbet 
the  puiieut  should  bo  foa'ud  to  lie  tint  u|»>n  the  back,  with  the  head 
tower  than  the  foot,  usd  the  efforts  at  vomiliiig  should  bo  re0trata«l 
If  lh«y  cannot  bo  checitod,   and  if  Iho  prostration  be  aevoro,  on  no 
Btivount  should  tho  patient  be  allowed  to  rise  up,  but  must  bo  made  tc 
vomit  into  a  towel.     A  hjll  dose  of  laudanum  should  bo  given  by  tlir 
rectum,  aud  brandy  or  whisky  be  admiuiaturcd  by  the  mouth.    I  ban 
noticed  that  spirits  will  Bumotitnos  be  retained  only  whon  given  undt- 
iuLvd,  and  in  suL-h  form  will  quiet  the  stomach  at  once.     If  tho  stomach 
roHiBoa  alcohol  in  any  nbapu,  the  rectum  Ehould  be  made  uso  of.     Am- 
mooia  may  bu  employed  ae  an  adjutant  to  alcohol,  and  id  extreme  casee 
may  hn  iujuc-tud  )iiii>  a  vciu.     Kilnio  of  aniyl  iuhalaliomt  nro  said  to 
bavu  bueu  oC  scirvice.     Extornnl  bent  is  important,  and  mild  flagellations, 
rubbing  with  conreo  towels,  sinapisms,  etc.,  may  bo  used  to  keep  up  the 
oxiemal  capillary  circulation. 

Admisistratios, — In  administdring  voratrum  viride,  it  should  al- 
ways be  huriii;  in  mind  that  it  will  do  no  good  iti  acute  di^tviso  unleaa 
given  ia  iucroa»in^  doses  until  its  pliysiological  action  is  manifofited. 
In  nlmont  ail  casoH  vomiting  is  to  be  avoided  as  far  as  posAiblo.  To  do 
this,  small  (luiintiiius  of  tU»  drug  should  he  gtvvn  at  short  intervals, 
and  con'&sponding  doses  of  liiudnnum  (five  to  ton  dropti)  should  bo  ex- 
hibited fifteen  minutes  boforo  each  dose  of  the  roratrum  ririda  Ad 
hour  is  generally  the  best  interval  between  the  doMS.  The  drag  abould 
always  beadminislerc^d  in  the  fonn  of  the  fiu id  extract  (^Extractvm  Vera' 
tri  Viridk  Fluidum,  U.S.),  dose,  one  to  throe  drops;  or  of  tho  iincturt 
(TVncfam  Vtratri  Viridit, — 1  to  2,  U.S.),  dose,  throe  to  six  drops.  A 
eaturalcd  tiuctmts  is  somulimos  kept  iu  the  shops  under  the  name  of 
Jforwood's  tincture. 


VEnATKi;K  AlBUU. — In  caeos  of  human  poisoning  witb  Teratrtua 
album  the  symptoms*  biivo  b«ci> — exci^sisivo  vomiting,  gonorolly  ac- 
companied by  Hcvorc  abdominal,  and  oftcu  ceaophagcal,  pain,  and  fob 
lowed  by  a  very  severe  diarrhoea;  intense  pro-stratioa  and  muscular 
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rataxntEon;  very  pronounced  reduction  of  Lho  tcmpomturo  and  puko, 
ibo  latter  being  HotnotinttiH  rapid  and  Almost  imporcoptiblo  in  tbo  >d- 
vaneed  stages,  and  ttnally  boconiing  oxtinct;  sunken  oyoa,  coDtract«d, 
anxious  coiintaoiince,  n  cold  skiti  clammv'  witb  profuse  pei-i^jnrsl ton, 
and  other  eridcocoa  of  collapiK;.  Tbo  iniud  rcinaina  cloar  iiottl  tiio 
last.  A  fatal  result  is  very  common,  and,  when  recovery  occurs,  tbo 
conTiLlo«coneo  U  iii>unlly  protruded. 

Tlie  exact  naturo  of  lite  activo  principles  of  Tumtrura  album  is  still 
involved  in  doubt.  Pcllelicr  and  Coventmi  tbougbt  that  tboy  found 
aupcrgallalo  of  voratrine  io  it.  So  ftkr  as  I  can  mako  out  ttom  the  au- 
ihoriliofl  at  my  ooramand,  Simon'  cUiins  that  there  are  throe  alkaloid* 
in  Toratmm  album, — uiri/riw*.  barytine,  and  yrvxne;  and  Dr.  Mowel 
(Sio-  la  Verntrine,  Th&»o,  Pons,  1868)  certainly  indicatee  tiiat  sabadilline 
and  barytine  «ro  llio  luimo.  Tho  ftubjcct  hns  boon  dnbomtoly  inves- 
tigated by  Dr.  Chas.  L.  Mitfhell,  who  has  found  l^o  alicnl^idtt  in  tha 
riiisuiUL',  uno  of  wfaiuli  bo  dunomtnatos  jervtno,  tbo  other  vcratralhine. 
Tb«TOflin,  wlion  entirely  freed  fh>m  alkaloidis  is  inert.  In  a  uumber 
of  expoHmcnts  mado  eoparately  by  Mr,  Mitcboll,  Dr.  J.  R.  Haynos, 
and  myaul£^  ihu  vcnitmlbinu  proved  itsulf  a  most  active  poiHon,  one- 
teatb  of  a  grain  killing  a  lar;^  pi^on  in  four  minutes,  and  ooc-twen- 
tiotb  of  a  grain  n  dog  of  fourteen  pounds'  weight  in  one  hour.  Tbu 
symptoms  were  nausea  and  vomiting,  wilb  violent  purging,  if  the  sui. 
mal  lived  some  time,  salivation,  mtisculnr  weakness  passing  into  po- 
mlywB,  convulsiona,  and  duatli, — from  failure  of  respiration  aHcr  mod- 
erata  t«xio  doses,  from  cardiac  arrest  after  very  largo  ones.  When  the 
filial  rcMiill  bad  been  slowly  produced,  Intense  hypommin  of  Ifao  iules. 
tinul  mucims  mombrano  was  found  after  death.  Veratralbinc  Appears  to 
btf  very  clo»«ly  allied  both  \a  cbcmic^  and  in  physiological  properties 
to  veratrino. 

VBRA.TBINA.    U.S. 

This  alkaloid  is  procured  from  tho  seeds  of  Yemtrum  Sabadilla 
(Asagnca  otBcinatiof ).  As  found  in  commerce,  it  is  ntinosL  always  moro 
cr  less  impure,  and  occurs  as  a  grayish-whilo  powder  of  an  inteuHoly 
ncrid  tneto.  and  producing,  oven  in  tlie  minutest  quontity,  when  Bmollod, 
IVwquonlly.repeatod  sneezing,  which  may  continue  for  hours.  It  has 
when  pure  been  ooasidoiMd  UDcr}-BtaIlizjihlo,  but  Merck  bns  obtainod  it 
in  rhombic  prisma  about  half  an  inch  in  length,  through  the  spootanooua 
evaporation  of  its  alcoholic  solution.  It  is  very  slightly  soluble  in  boil- 
ing water,  not  at  all  in  cold  water;  soluble  in  alcohol,  t^ly  so  in  ether, 
And  still  more  so  in  dilute  acids. 

Voratrina  dissolves  in  concentrated  sulphuric  acid,  with  the  produc- 
tion of  a  yellow  color,  changing  in  6vo  minutes  into  onuigo,  then  into 


*  [  lure  DM  bad  taaw  U  S(B«n'a  oricln*!  p»f«ni, 

tTb«  wtion  of  takadiUii,  Ui«  et>as<»ofle  klkaloU  af  nrUrlBi^  law  b««  pKrlUD/ 
■«a>li«4  by  Pr.  I.  i;r|*r  ( tf^.i}H(/J«r  Mid^  UHJ,  t.  2Ti),  «li*  flr  Jt  It  to  Iwt*  «al/  kk>al  km- 
'w«Wlh  UiH  taxit  pasttr  af  vtntilft*. 
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blood-red.  and  in  half  an  hour  into  a  Rplcntliil  cnrminc.  KaalDg  8tat«s 
tliat  Lbis  lest  ui  wry  iUiut  with.  0.0026  of  u  graiu.  If  somo  bromine 
b«  dropped  into  tbo  Ooahly-proparod  eulphorio  avid  solution,  a  beautiAil 
purple  results,  A  moro  delicate  teat  than  oitUor  of  those  yot  noted  ia, 
atcorJiug  to  Muaing,  that  of  Trupp,  wUicb  cousiata  in  wurmiug  tho 
colorlosa  solution  of  vcratriue  in  coocontrated  hydrooklorio  acid,  vrhoa  tt 
dnrlt-i-ed  very  persistant  color  ia  produced.  This  tost  is  (tnid  to  afford 
vorj-  uiiirkud  proof  of  the  proBonuo  of  0.002(J  of  a  grain  of  tho  alkaloid, 
and  to  be  especially  nttefiil  when  tho  verotrino  is  impure. 

rureioLOOiCAL  Action. — Vcratrino  in  exceedingly  irritoting  to  any 
eurisice  it  may  come  in  contact  with,  iiroduyiiig  whon  given  hypodormi- 
cally  or  endermicnlly  severe  p:iin,  and  when  rubbed  on  the  skin  a  feel- 
ing of  iTuriuth,  tuLiovrcd  by  prickling,  aovcro  pain,  numbuoss,  and,  if  itd 
asQ  bo  porsietcd  in,  a  marked  rodnoea.  On  tho  mucous  morabntDea  ita 
action  in  avca  tnoro  decided.  In  the  nostrils  the  minutOHt  poi'lion  of  it 
produces  intense  ii-ritatiun,  oa  shuwn  by  riipvutvd  sneezing  and  free  di»> 
charge,  which  may  bo  bloody.  Upon  tho  t<^ngue  a  spock  causos  bom- 
ing,  with  fVee  salivation. 

When  taken  iulomally,  (n  small  doKun,  It  produoos  slowing  and 
weakening  of  the  puhie ;  more  A-ucly  adtnini«toi-od,  IndicntJona  of  gastro- 
intestinal  irritutioa  ;  and  in  largo  doses  it  is  followed  by  viaJDUt  vomit- 
ing, Berou^  purging,  ofXen  with  int^iuao  burning  in  t)io  mouth  and 
throat,  and  general  musoulnr  weiLknetts.  No  fatal  case  of  poisoning  is 
on  record  ;*  but.  in  the  cxpenmotil^  of  Eacbo  on  himself  a  half-grain  of 
tho  acetate  produced  collapse,  with  a  ptvlo,  cold,  wet  ekin,  pioched  feat- 
ures, a  rapid,  thread}',  irregular  pulse,  violent  vomiting,  and  marked 
muscular  tremblings.  Other  obscrvcra  liavc  noted  more  pronounced 
indications  of  convulsions;  and,  according  to  Bardslcy,  when  absorbed 
through  the  akin,  instead  of  purging  it  produces  in  some  caeca  very 
IHic  diurosin.  On  the  whole,  tho  rosomblarico  lictwoon  tho  symptoms 
a-i  induced  in  mun  and  in  the  tower  animals  is,  eo  far  as  wo  knovr, 
complete. 

Tho  phenomena  of  vcratrinc-polttoning  in  a  mammal  aro  violent 
muMTular  twitchiogs  and  convubionA,  which  are  often  plainly  excited  by 
external  irritants,  severe  vomiting,  generally  but  not  always  accom. 
paniod  by  purging,  and  disturbance  of  motion,  respiration,  and  circnla- 
tion.  The  pulne  is  at  fircit,  if  the  doi^e  be  not  too  Inrgc,  quiokcned  aod 
fitrengthuDvd,  but  in  a  very  short  time  it  becomes  slower  and  weaker, 
and  finally  very  fVoquont,  thready,  and  irregular.  There  ia  early  a 
iniirkod  lotut  of  muscular  power,  oveu  in  the  midst  of  the  coovulsioas, 
and  the  latter  may  give  way  to  the  <itiicl  of  paralysis,  or  may  coolinue 
up  to  death. 

According  to  the  researches  of  Clans  (^Journal  of  Aiutfomy,  tiU,), 

■  In  St.  0*o'y^4  JtvfUml  RrpatI;  ISTO,  vul.  r.,  Dr.  C.  Pk^  Bikka  npurta  %  «u*  qf 
rpoarfry  *An  lb«  iagwlion  of*  lttitiB«iii  iHppiMcil  to  «onUiD  thro*  grkin*  »f  Tcratrtaa  I  Is- 
MoM  ttel>lD(  of  tli«  tliia  m*  •  praHlamt  tjniptMn. 
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Tentriao  in  tosic  (Jowh  cau»oa  first  n  slight  fiill  of  Icmperaturo,  tUon 
■  riso  to  about  normal,  and  fionlly  a  i'aII  immediately  boforo  dtutth. 
Sabadillina,  on  tho  contrary,  produces  a  rise  of  ttimporaturo,  Tollowod 
oaly  by  n  partial  fall,  so  tliat  the  bodily  hoat  evou  at  tbo  momont  of 
death  in  Abov«  normal. 

il.  Pi-Bvoai  (Kobiu'8  Journal  de  I'Anatomie,  1868,  t.  v.  p.  20C)  boa,  1 
thinlc,  very  woll  divided  the  action  of  veratrine  ia  poisoDotu  doses  into 
tbruo  stugOit:  drat,  that  oi'  excitation  or  rcatluesnuttA  i  Hocond,  that  of 
couTulsions;  tliird,  that  of  paralysia.  It  should,  faow«vor,  be  uu(l«r- 
■tood  that  thoM  m.iy  nftor  large  dosoe  bo  fUAod  into  ono.  I  b&ve  aoon 
ao  auimal  suffer  a  couvulsion,  or  porbaps  merely  give  a  coiivubdve 
abudder,  and  drop  dead. 

AEter  doatb  &om  a  very  lai^  doso,  tho  mtucloe  arc  found  to  luive 
bst  mora  or  luaa  compIet«ly  their  irrilabSlity,  60  that  they  oitbar  do 
not  respond,  or  reitpoRd  very  feebly,  to  the  strongest  faradic  curronta. 
That  this  is  duo  to  a  dimvt  influt:ii(;o  of  the  alkaloid  upon  them  in 
proved  by  the  fAct,  first  not«d  by  Kolliker  (  Virchou/'o  ArcJiiv,  Dd.  x.  p. 
357},  but  which  ]  in  common  with  other  observers  have  cxponnien tally 
cotilirmod,  that  if  an  artery  be  tied  before  poisoning,  all  the-  uiuiitlva 
supptiod  by  that  artery  maintain  their  int«grity. 

It  U  evident  that  vorutritio  ts  a  muticlo-poison;  but  it  has  olhu 
powers,  and  the  subject  is  best  studied  in  detail,  system  by  systuin. 

Cenlrnl  Nerwtu$  System. — Upon  the  cerebrum  tho  action  of  veratrine 
is  not  very  marited.  That  the  convul»iond  are  not  cercbml  is  shown  by 
the  fact,  which  I  have  IVoquently  noted,  that  they  ore  in  no  vise  af. 
feotod  by  division  of  tho  npinsl  cord.  The  spasniH  must  be,  therefore, 
either  puriphernl  or  spinal  in  origin.  M.  Provost  (iiuhiu's  Journal  de 
I'Xnatomity  1868,  p.  209)  boa  found  that  convukions  will  occur  in  the 
ftvg  evon  when  the  spintl  cord  is  destroyed,  but  that  under  thoM  cir^ 
cumatancos  tho  convuUiotis  are  not  spunlatitMus,  but  occur  only  when  an 
irritation  is  applied  to  a  port,  and  are  limJtod  to  the  part  irritated.  A 
fact  analoirous  to  this  was  noticed  by  Itollilior  (  Virchow't  Archiv,  Bd.  x. 
p.  262,  Exp.  LX.):  in  flfugs  whose  non-es  were  parulyiKKi  by  ourara, 
tbo  exhibition  of  verntriae  induced  phenomena  sijnilar  to  those  just 
noted,  Theea  facta,  howovvr,  do  not  prove  that  the  convulsions  in  tho 
rcratnxod  fVog  are  not  spina),  but  only  show  that  there  is  a  stale  of 
•zcatotion  of  the  muscles.  But  M.  Prcvost  furuiBhos  tbo  followin;; 
direct  proof  that  the  cord  in  vera  trine- poisoning  ia  not  afloclod.  Tho 
falod  logs  i>f  a  frog  wore  sopamtod  from  tbu  rest  of  tho  body  by  a  very 
tight  Iti^ture,  so  placed  as  tot  to  include  tho  lumbar  nerves.  Some 
Terntrine  was  then  introduced  into  one  of  tho  fore  legs,  and  of  coura* 
found  its  way  into  tho  spinal  cord  and  tho  ontorior  portions  of  the 
body.  Under  these  circumstances  it  is  evident  that  the  eonvulaions 
pitxlDced,  if  Rpinal,  would  alTcct  the  whole  body,  but  if  periphonU 
would  bo  oonfinod  to  the  untorior  part  of  the  frog.  It  was  found  that 
posterior  legs  wore  ncvur  affected  j  that  while  iniUtioit  of  tlHm 
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caasod  most  violent  spaams  In  tho  anterior  part  of  the  body,  only 
tbo  normal  reflex  actiooa  uccnrrwl  in  tliono  muAcIca  ^hich  urero  not 
reached  by  the  poison.  If  this  experiment  be  confirmed  (nncl  I  »«>o  no 
lalriBflio  roftaoQ  to  doubt  ila  aoouracy),  to  Preroat  belongs  the  credit 
of  having  proved  that  veratrine  ha«  no  action  on  the  molor  ceolros  of 
(ho  flpinnl  cord. 

There  is,  liowovor,  an  apparent  opposition  hetwoon  the  exporimenta 
of  I*i-cvost  nnil  iho»e  of  Kullikcr  (  riVfAotc'jt  Archie,  Bd.  x.  p.  2GI), 
The  luller  observer  noted  (Kxp.  VI.)  that  when  the  akuU  of  the  iVog 
waff  oponod  and  a  ten-pcr-oont.  alcoholic  eolution  of  veratrine  dropped 
on  the  cord,  violent  general  tetanic  convulsions  were  induced;  nl»o 
(Exp.  IV.)  Lliiit  when  one  crural  artery  and  vein  of  a  fVog  were  tied 
and  the  vomtrino  Mlation  placed  in  the  moutfa,  tetanus  ensncd,  in- 
Tolvinj;  tbe  protected  limb,  and  conttnaiag  there  after  it  bad  ceoaed  ia 
tlio  other  members.  I  see  no  n-ny  of  roconciliag  these  cxporiments  of 
Kolliker  with  iboso  of  Provost  except  by  supposing  either  that  the 
latter  are  incorrectly  observed,  or,  what  eecins  much  more  probnblo, 
that  the  poison  in  the  former  reached  tbo  protected  part«  by  diSTusioD, 
altboagb  in  loss  quantity  than  it  did  the  other  mcmbeni:  this  would 
abo  explain  the  continuance  of  tetanus  in  the  protected  limb  ofler  It 
bod  ceased  olHOwbore. 

M.  tiultmann  ^Seichert's  Ar/^kiv,  1866)  ia  in  accord  with  KAllilrot 
{n  bis  experiments,  for  bo  states  that,  notwilhstandini;  the  artery  of  a 
lintb  »  tied,  yet  spiums  occur  in  the  leg  during  the  cunvuUiro  stnge  of 
vcratrine-peisoninjf :  of  course  the  "diSUsioo"  theory  would  apply  to 
this  ft»  well  as  to  the  experiments  of  Krtllilter. 

The  only  conclusion  te  be  drawn  from  the  evidence  seema  to  me  to 
be  that  at  present  it  is  uncertain  tehefJirr  rxratriae  does  or  does  not  act 
upon  the  mofQr  centres  of  the  card. 

In  regard  to  the  action  of  the  drug  upon  the  sonsitivo  oentroaof  the 
cord,  our  knowledge  is  hy  no  mennii  perfect.  Anieathosia  of  tbe  pos- 
terior feet  woa  nolicod  in  the  froip*  experimented  upon  by  IVovost  in 
the  manner  described;  but  when  the  circulation  Is  cut  ofif  from  the 
feet  of  a  frop,  loss  of  sensibility  nlwnya  ensuos. 

Peripheral  Nereous  SifHetn. — The  study  of  tbe  action  of  veratrine 
upon  the  peripheral  motor  apparatus  oriduntly  dividca  itself  into  a 
Btudy  of  the  influence  npen  tbo  nitiacles  and  tbe  extreme  aervo-end'rg* 
in  ihom.  and  upon  tbo  iicrvc-trutdcs. 

Tbcro  can  bo  no  doubt  that  veratrine  finally  drMTcyn  the  eontraetO* 
poiotr  (if  ihc  musde  itself,  so  that  it  fails  to  respond  to  any  irrilatioB 
whatever,  and  soon,  becoming  stiff,  exbibils  tbo  acid  rcactien  of  poat- 
mortem  rigidity.  Thua  far  all  recent  obitervers  ore  in  accord;  sod  I 
have  iVoquoutly  witnessed  the  same  phenomenon.  Jidllikcr  in  some  of 
bis  e.vpcriraente  (loe.  cit.)  notes  that  the  mnsele  in  the  early  stage  of 
voralrine-|joisonin;»  roBponded  inordintitoly  to  slitntilt.  The  stud}'  of 
Uiia  phenomenon  has  been  especially  mode  by  Uezold  and  Uin  (^Vnter- 
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McA.  Fhi/aMoy.  Laborat.  WurihuT^y  t.).  by  M.  Prcrost,*  by  Roesbttcb 
{I^^ger't  Archio,  xJii.  617),  by  Maroy  nnd  Mauric«  MundolMohn  (7r<i- 
vaux  da  Laborat.  de  M  itarey,  xiv.,  sod  Compte*-lUnd\a  S>c.  Uiolog., 
1883,  147).,  When  a  muscle  dunng  tlio  convulaivo  atago  of  veratrino 
poisoning  is  momentarily  Atimuktod,  instcnd  of  tho  tutml  motn«ntAry 
conlrncLioii  ft  prolongvfl  tetanic  spasm  reiiults  and  laste  ramo  BcooniU: 
this  Bpanm  is  tnduc-od  liy  ilio  slightest  irritation.  When  a  nerve  ia 
irritatwl  rupuutudl)'  witbin  a  etiort  fimu,  tho  tributary  miuolo  liMoa  its 
poworof  ontoring  upon  a  "vcrntrino  contraction,"  but  if  lofl  quiet  for 
a  time  rocoveiB  itself.  There  in  therefore  in  Temlrine-poiaoniQg,  pro. 
ceding  the  'ila^a  of  muscular  pami^'aia,  a  stage  of  muscular  hi,'per* 
exoitability.  To  thia  are  due  no  doubt  in  gr«at  pail,  if  not  altogether, 
Iho  convuUiona.  It  ean  fwarcely  be  doubted  that  it  is  tbo  roault  of  nti 
action  not  upon  the  uervu-endiiigii,  but  upon  the  sarcolcmmn  of  the 
tnoflcle.f  That  the  muacuhir  paralyeis  is  of  similar  nature  would  seem 
to  bo  provod  by  tho  rapid  cbaoges  which  tako  place  in  tho  rausdo 
after  death,  and  by  the  fact,  noted  by  Guttmann  (^lieiekertt  Arehivfur 
jinatomte,  li^06,  p.  -198),  chat  while  lYogs  apparently  dead  fVom  n«rve- 
poisons  such  oa  atropine,  strj'cbnino,  aod  curare  often  rocorcr  them* 
aelrcs  after  a  period  of  stupor,  thoeo  poisoned  with  rcratrine  never  do. 
When  n  mu»c!o  iit  dead,  gaWanizaiion  of  tho  norvo  of  courso  olicita 
no  response;  but  it  is  possible  that  a  substance  maybe  at  the  same 
time  a  nervc-poinon  and  a  muscle-poison.  Vcratrine  U  both  a  musolo* 
poiwn  and  a  aorve-poiaon.  KMUk«rd«DiM  this,  but  tbo  oxpoiimcntal 
OTidenoe  brought  furward  by  him  amouiitu  to  almost  nothing.  GutU 
mann  {toe.  eil.)  a.'^crts  that  In  Lis  cxpennicnl«,  whenever  irrilation  of 
a  noiTO  failed  to  elicit  a  response,  direct  irritation  of  tho  muticlo  was  al. 
wajrs  equally  unnvailing.  Beiwld  and  Ilir^  (toe.  eit.)  oxporinicnted,  with 
a  f^II  knowledge  of  Guttmann'e  work,  with  small  and  with  largo  dosoi^ 
and  evidently  with  great  euro.  They  found  (Joe.  eit.,  p.  90)  that  when 
a  tmali  date  is  uacd  there  is  at  first  a  very  marked  increase  in  tho  iri-i. 
taMUty  both  of  tho  ncrre  and  of  tho  muwio,  eo  that,  whether  tho  cur. 
Tont  bo  applied  directly  to  the  musclo  or  indirectly  through  tho  nerre, 
contrnctionA  talce  place  mora  readily  than  normal.  Aflera  time,  botb 
muscle  and  ncrro  lose  their  irritability,  m  that  no  contraction  follows 
either  the  direct  or  tbo  indirect  stimulation.  The  process  does  not  go 
on  pari  patsu  in  the  two  orgnns.  Tho  irritability  Increases  sooner  nnd 
ia  aooner  lost  in  the  nervo  than  in  the  musclo,  so  that  tboro  is  a  lime 
when  gnlvunic  iiritation  of  tho  ocrre  faita  to  induce  contraction,  nl- 


*  Qnotai  bf  BoMuuft. 

f  Fkk  and  Boahni,  in  lli>  elubonrf*  jupar  ■lrfl»d;r  nt*mA  la, balisr*  thAl  lti«7  pnir«  (lial 
the  prpfcagHloa  <f  tW  auMshr  «aali»«tWH  In  T«rktrtno-pak«oiitnj|  b  du*  to  k  ^cst«r  ta- 
ImmUj  of  tb>  thanlwil  proww  «f  Um  nswltf^  Mad  not  is  » itolajr  at  tha  praooM  of  rcMlta- 
Um.  a  dhwloB  of  ihii  |iaiBl  w«oU  Int^Na  tb«i  of  idsicuIet  |ili]r>lolujo'.  and  oaaaot  b* 
aetWid  tsta  bar*.  Thi  mtak  paint  of  Iba  aixawml  nxl*  by  ¥\aft  anil  ItMbn  jd%j.  bawaTW, 
ba  palalad  pitX.  Oraalinn  ail  lh«if  uaertnl  fact*,  it  ia  ^nfMtlj  poatibl*  tbil  graalN  inliaiifltj 
tt  llw  drnak*!  praoM«a*  U  an  >/r«(,  «*<  a  *<•  aM,  of  Um  prahiBgad  •ootnellaM. 
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though  the  nuisclo  stil!  rptains  its  Ainctional  power  and  reacts  Instantly 
to  din.ct  Btimuliition.  Moroovcr,  tbo  iipptr  &r  tpinal  end  of  tho  nerve 
dies  fiwt,  so  that  at  a  certain  alagc  irritation  of  iho  nerve-trunk  close 
to  its  origin  fails  to  induce  contraction  of  tho  tributary  ini)i«clo,  al- 
though when  applied  lovpcr  dowu  it  elicits  a  roaponac.  This  important 
obeerr&tion  is  confirmed  by  Fick  and  Ooohm  {Arbeiten  Physiol^g.  jAtb<h 
rat.  der  W^trsbargpr  Hochschule,  1873,  ]i.  1J7),  and  by  I.  Ott  {Toxica- 
toyieat  Studies,  Pbilitda.,  18"+),  and  would  Bpcm  to  prove  that  verairine 
acts  directly  on  tlie  nervetrtuiks.  Tick,  hoMrcver,  afllrma  that  under 
these  circumstances  be  bos  ftoquently  proved  the  existence  of  tho  aoi^ 
mat  muscular  galvanic  cuiToiitH  In  tho  seemingly  doad  nerve-trunks, 
and  that  therefore  It  is  only  the  peripheral  nrrve-^ndin^s  which  are 
attacked  by  veratriae.  But  it  is  difticidt  to  reconcile  this  observation 
of  Pick  with  ftome  of  those  of  BokoM  and  Hirt.  At  present,  therefore, 
it  must  bo  connidered  undetermined  whether  it  in  the  nerve-endings 
solely,  or  tho  whole  peripheral  nerves,  wbicli  are  nfTuctod  by  Tctntrine, 

Ab  already  stated,  the  action  of  voratrino  upon  the  soosory  centree 
is  doiibtf^il ;  its  inflaonce  upon  the  peripheral  senaitive  nerros  ha*  not, 
that  I  »m  awuro  of,  been  careHilly  worked  out,  hut  the  effects  of  ila 
locnt  application  to  the  human  nkin  seemingly  show  that  it  first  strongly 
excilca  and  then  paralyses  them. 

Circulation. — Aflor  donth  from  a  lartjo  doso  of  vcratrine,  the  heart 
is  soil,  dilated,  l\ill  of  blood,  and  ineapablo  of  rospondini;  to  ^ulraniun ; 
!.£.,  the  hoart-musclo  is  dead.  According  to  Bcitold  and  Ilirt  (loc.  at.), 
after  a.  small  dose  there  are  i^uiekoning  of  the  pulse  and  rise  of  the 
blood -pressure,  which  noon  return  to  tho  normal  condition;  while  im- 
mediate and  persistent  fall  in  the  number  of  tho  heart-boats  and  in  the 
arterial  prcBsuro  follows  a  large  doeo.  If  tho  vagi  be  divided  previous 
to  the  poinonitig:,  a  large  do«o  produces  a  temporary  incrooflo  in  the 
pulse ;  and  a  !)limulaiion  of  the  diBlal  end  of  the  t'ut  nerves  by  a  cur- 
rent  too  slight  to  be  felt  in  the  unpoisoned  nnimal  retards  very  markedly 
the  boat.  From  those  faeta  it  follows  that  in  tho  uninjured  animnl, 
after  poisoning  by  vcratrine,  there  is  an  inhibitory  retardation  of  tbe 
pulflo,  and  also  an  oxeitation  of  tho  poriptiernl  ends  of  tho  vagi.  That 
it  Is  not  merely  the  pertphernl  inhibitory  apparatus  which  ia  affoctcd 
was  proved  by  injuctini;  the  alkaloid  into  the  carotid, — t.e.,  Into  tbo 
inhibitory  ceiiti-e, — when  there  happened  nn  instantanooua  and  remark- 
able retardation  of  the  heart-beat,  which  could  only  have  been  eausc>d 
by  exoitatioo  of  tbe  inbibilory  centre  In  a  later  stage  of  the  pois«n- 
ios  tlic  etningeat  faradiR  currcnta  nppliod  to  tho  pncuraogastrics  fnJl  lo 
afloct  tbe  heart.  It  in,  therefore,  evident  that  voratrine  fint  exalts  and 
then  destroys  the  functional  activity  af  the  par  vagvm,  in  a  manner  panitlol 
to  it«  action  on  the  npinal  nervest. 

When  the  heart  is  separated  from  (be  norvo-controa  by  section  of 
tho  par  vagnm  and  of  the  spinal  cord,  vcratrine  produces,  according 
to  Bezold  and  Ilirt,  at  flmt  increaae  in  the  pulse  and  blood-pressoro, 


CARDIAC  DEPRBS&AS7S. 


41& 


seconJIy,  Imvcring  of  both  to  tho  minimtim;  showlog  tlt«t  It  oxcrta 
upon  the  intcmnl  heiirt.gangliii,  or  upon  tho  hcnrt-mn»cIo,  it»  poculiar 
B«iioD  of  finlatimululingiiud  aflorwnnls  itaraljzing  ninctionnl  activity. 
Thin  ifl  in  accord  with  the  results  obtained  by  S-  Ringer,  who  finds  that 
T«mtrinft  acta  dirtrtig  uptin  the  cardiac  musde  ae  it  dooa  upon  the  skvio- 
Ia]  Rinftelc*.  Euefa  nxcilation  cnnsM  in  tho  7enitrixeil  IVof^'s  boart  a  pro* 
longed  aertev  of  ineodnlinnted  contrnctionn ;  therefore  a  leamnod  regula> 
tionirith  an  incrcawd  amount  of  forc«^rononition(y4rcA.JtfiK(.,1882,p.2I>. 

That  fh«  poison  has  a  similar  action  upon  the  vaao-motor  coutroa 
ReemH  probable  H-om  tho  fnct«  noted  by  Hczokl  and  Hirt:  first,  that 
Injoclioti  Into  th«  carotid  aflor  section  of  the  paoumogastnca  causes 
immodiato  riflo  of  the  blood-proseuro ;  nccond,  if  the  mesentorio  artorioa 
have  been  pre^oanly  hared,  they  can  bo  aoen  to  contract  TUia  excita- 
tion ia  followed  after  a  time  by  TOBo-motor  pamlyais  and  dilatation  of 
the  To«sel«. 

Retpiratiott. — Bczold  and  HiK  conclude,  from  the  fact  that  a{\cr 
eoction  of  the  pnenmognatrics  ovon  the  enifillcst  (lo«(te  of  roratrino 
cau<ie  retardation  of  the  re.^pii-ation  without  previous  incronae,  that  the 
alkaloid  depressra  and  finally  paralyzes  the  respiratory  centre. 

TtitntAPEHTlo  Action. — Tho  study  of  tho  physiological  action  of 
Tomtrine  flhowa  that  itti  rational  thempciiUc  uso  mu^t  bo  limited.  As 
a  h«art-deproaNtnt>  it  \i  much  inferior  to  aconite  and  vcnttrum  viride,  for 
obvioaa  rcaaon<i,  and,  although  it  han  been  nncd  an  such,  it  has  not 
Achieved  much  reputation.  When  exhibited  in  l\ill  do»cs  il  is  Tcr>-  apt 
to  give  rise  to  oxceudingly  di^agnwablu  secondary  eymptoniA,  and  has 
no  adrantage  over  the  medicines  just  namod.  Some  yean  ago  it  wu 
employed  in  aetiie  rheumatism,  harin;;  been  rocomtncndcd  by  Tumbull, 
BanUIffy,  PiodagncI,  Trousseau,  and  others ;  but  it  is  not  80  cITicJietous 
in  this  dixeaso  as  other  fhr  less  dangomn.'^  remedies  by  which  it  has 
been  auperaodod.  Tho  samo  la  true  of  its  om[)lo^'mcnt  In  dropsy;  attd 
I  know  of  no  condition  which  would  justify  its  internal  use. 

Bardfllcy  originally  used  it  in  neuralgia,  especially  when  arising 
troTti  eold.  He  usod  it  both  inlenially  and  externally.  At  pro«ont  it  ia 
rarely  employed  except  as  a  local  application.  Hy  own  success  with  it 
has  not  been  very  cnconra'^ing,  but  nthem  of  lar^r  uxpenonco  recom- 
mend that  it  be  rubbed  over  the  affocto<i  ncrros  In  rheumatic  neuralgia. 

As  an  external  stimulant  and  rubeRicient  it  is  somelimos  used  with 
good  effect  in  narcotic  poisoning;  also  la  various  spinal  troubloa  aa  an 
irritant  applidl  to  the  spine,  and  to  the  skin  of  tho  paralyzed  limbs,  to 
aid  in  m.iintaining  circnintion;  but  nil  thci^o  indications  can,  I  think,  he 
bottoT  mot  by  other  means.  In  regard  to  the  doso  of  Tentrine  for 
Internal  use,  it  should  be  borne  in  mind  that  one-sixteenth  of  a  grain 
hoa  produced  the  most  alarming  symptoms  (Taylor,  Medical  Juritpnt- 
dtnet,  Zd  edition,  London,  1873), 

An  ointment  (Unguenium  Teratrinie — 1  to  26.5,  17.5.)  and  an  deate 
^Oleatum  Verairina — 1  to  50,  U-S.)  arc  officinal. 
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AENIO^  FLOUBS— ARNICA  FLO'W^RS.    U.S. 
ARNICA  RABIX— ARNICA  ROOT.    U.S.* 

Tbo  flon-or:!  of  tlio  Arnica  montana,  a  pereDQial  composilo,  cntlvo 
of  Northern  Europe  and  Asia,  and  »aid  also  to  be  found  to  Uio  Korth- 
westorn  United  .States.  Tho  yollow  flowor*  havo  nl>auL  foui-toon  Btrmtw' 
ligulatc  tridundatc  florutit  in  iho  rny,  Iwico  u  lonjt  na  tho  di»k,  wtiicn 
coDeiBts  of  nnmcroua  tubular  Uorcts.  Of  its  two  nlkaloidti,  nmicine  and 
e}ftit\a«^'\  tb«  latter  id  eaid  to  b«  identicai  with  the  active  prmvlplo  of 
the  laburnum  t^Ojtism  lalmrnum). 

Phtsioloqioal  Action. — Locally,  arnica  b  sUraulating,  and,  if  in 
sufficient  etrcn^tli,  ducidodly  irrituting.  Upon  somo  fkiae  the  tincturo 
acts  even  riolently,  rapidly  developing  an  acuto  ocKomatoua  iuflnmma- 
tlon  of  tho  upper  dermal  Inyors,  n«  mnnifcstod  by  byporiL'niii,  papult.>«, 
vcaicloa,  excoriations,  crusts,  and  scaloa  in  rijgular  soquonco  (/Josfon  Med, 
and  Surg.  Journ.,  Jan.  1875 ;  also  Ann.  de  Dermal,  et  de  Si/ph.,  1S86,  vii.) 

That  tho  infliionRo  which  tho  dpui»  cscrts  upon  tha  general  system 
when  taken  internally  ia  very  docidod  la  corlaiu,  but  the  exact  nsturo 
of  this  influoDCo  ia  at  present  unknown.  Tho  only  poftitivo  Itnowlcdjjo 
that  w«  haTo  in  regard  to  tho  ph>i»ioiogical  action  of  arnica  Is  that 
derived  ft-ora  experimenta  raado  by  Dr.  U.  A.  Hare  {Bast.  Med.  and 
Burg.  Joum.,  Jan,  12,  18&S>  in  tbo  laboratory  of  ibe  Univereity  of 
Pcnnaylvania.  Ho  finds  that  tho  fluid  cxti-act  in  doses  of  five  to  ten 
dropfl  ppodueoa  in  tho  dog  a  plowing  of  tho  cardiac  boats,  with  incrcaso 
of  (ho  AiluoAS  nf  tho  puUo-wavo  and  a  very  alight  incrcnso  of  tbi>  arlo- 
rial  preasure,  tbo  slowing  of  tho  puUo  being  the  result  of  a  stimulation 
of  tbo  pnoumogafttrio  norreB,  and  tho  elighb  Inci-oaHo  of  the  arterial 
prcanure  probably  caused  by  ineroasod  beart-warlt.  After  largo  dosee 
the  pulse  becomes  very  rapid,  tVoin  pnoumogastric  pandysiK,  tlio  arterial 
preaaure  romnining  near  the  norm.  Viborg  (quoted  by  Stilli)  affirms 
thiit  in  horses  nnd  cows  it  causes  increased  action  of  tho  heart,  iovr  of 
lU'ino,  and  warmth  of  skin,  followed  by  very  decided  gencnil  dcproaaion. 
According  to  Stille,  tho  eflfoctn  of  moderate  dosoa  on  man  are  aimilnr  to 
thoHo  noted  as  occurring  in  tho  lower  aninmis, — namely,  iacrcaaoof  tho 
cardiac  action,  of  tb«  rospiration,  of  the  lempemture  of  the  ekia,  and 
of  the  pcrepirntion  and  urine,  along  with  very  decided  symptoms  of 
jittfitric  irritation.  On  the  oLbor  hand,  ic  is  aaaertod  that  ton  drops  nf 
the  tincturo  every  throe  or  four  houra  act  aa  a  decided  arterial  depressant 
(Dr.  C.  C.  Balding,  leaned.  Doc.  1870).  Tho  symptoms  of  poisoning 
■eem  etrangoly  to  vary.    Thus,  in  a  woman,  two  cups  of  a  strong  in> 


*  Thli  drug  probkblj  ioet  not  btloag  in  tl>n  piraiBnt  itaM. 

f  PtnTofsor  J.  L.  J'rovMt  aoil  Piul  Hiaal  llml  t!i»t  ft/i.'int  ii  L|K]«r«rrul  etiitriA  «in*Udv 
«hi«1i  in  iittgt  d»tM  jiiintjiet  th»  motor  nerves,  lis  liii-eel  Kuliun  ujmn  tliu  «iniuliiti«n  U  Ttrj 
■Ijgliti  tn»io  dcMM  oiuM  B  Knulmtl  l^jworing  of  arUrinl  prcnuio  ani  itBlli  by  rnpirtilorj 
|iKnil;ii>  (Xnna  IftJ,  J*  la  Saint  Svm.,  yII.  ud  t  ill,,  1897 ;  Mfl  a1*d  fi.  Aadtlirlllowloi,  Thni*, 
Dorpat,  ISST). 
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HmIob  prwluood  violent  fraatro-inlOBtinn)  irrilntiot ,  u  sbo),Tn  by  vomit- 
ing ftDtl  ctioloroio  dtarrticBu,  roduction  or  the  puUu  to  GO,  nnd  diinlly 
collapse  (BWi.  Therap.y  Ixxvi.).  In  Barbier's  caao  (quDtod  bj- Stillw), 
ma  iofuMOii  of  oi|^ty  gruiu9  or  tbo  fiowont  caUAod  giddino^  and  intonsft 
raiuoular  woaknoM,  with  apasmodic  moromenta  of  itio  Limbs.  la 
another,  not  faul,  caae  (Xancrf,  Zfov.  1861),  acconling  to  tbo  stato- 
niont  of  tho  pnticnt,  an  ounw  of  tho  tincturo  did  not  proiliice  iiny 
Bymptoms  for  oijchc  hours,  wbon  approaching  oolkipBo,  ttilntcd,  im- 
movable pupils,  with  n  ooM,  dr}-  skin,  nnd  a  foalilo  fluttering  pulse,  rap* 
idly  Ruponruned  upon  an  iiit«iua  opigaMtric  pain,  which  was  incrcni^ed 
by  pn>8Kurc. 

Id  a  not  Tatftl  case  reported  by  Dr.  W.  A.  Thorn  (  Vir/jinia  Mtdienl 
Monthly,  Sept.  1883),  four  houn*  nftcr  ingestion  of  a.  (luidounco  of  a 
tincture  by  a  young  man,  the  pulse  was  KM,  full  and  strong,  the  tom- 
porature  normiil,  Insensibility  complete,  conjunctiva  anieathctJc,  roapi- 
rations  18  per  minute,  no  70mituig  or  purging.  Twelve  hours  later  tho 
patient  bocnmo  wildly  doltrious ;  the  next  day  ho  suffered  fVom  burning 
pain  in  the  abdomen,  dinrrhneA,  nnd  fl-ao  diuresis. 

Tn RRAPKCTics. — In  the  present  state  of  our  knowlodgo,  tho  intomal 
use  of  arnica  is  experimental.  JBrtcmally  it  is  employed  as  a  etimn. 
Innt  application  in  bruiaoe  nnd  eprain»,  goncntlly  in  tho  form  of  tineturt 
(Tinctura  Arnica  Florvm — 1  to  5,  U.S.;  Tinctura  Amieas  Radicis — I  to 
10,  U.8>),  which  may  bo  applied  pure,  buL  sometimce  ae  fomotitatiomi 
of  the  flowers.  Its  property  of  occasionally  producing  jntcnse  dc-rmnl 
irritation  Hhould  bo  bomo  in  mind.  An  extract  (^Kxtmetvm  Arniaw 
Sad[ci$,TJS.)  and  ^fiuid  extract  (^Extractum  Arnicte  JRadicis  Fluiitum, 
1T.3.)  are  officinal. 

ACONTTUM.    U.S. 

Tho  Aconilura  Napellus,'  or  monkshood,  la  a  tall  perennial,  Indige 
nous  in  Europe,  and  cultivated  ia  this  country  for  the  salco  of  its  spike 
of  blue  flowers.  The  loavoa  are  three  or  four  inches  in  diameter,  and 
cut  almost  to  tho  base  into  three  to  seven  thrco-Iobod,  wodge-sh:iped 
divisions. 

Tho  root,  which  is  the  only  officinal  portion,  is  from  three  to  four 
inchoe  long,  very  tapering,  about  throe-quarters  of  an  inch  in  diamotor 
at  the  base.  Its  taste  ia  bitterish,  acrid,  and  alXer  a  little  whilo  benumb> 
iagi  ^'v>a£  origin  to  intense  tingling  of  tho  lips  and  mouth.  U  la  to 
bo  diatitlguished  from  boncradiiih  root,  with  which  it  has  boon  some- 
times  htally  confuunded,  by  its  usternni  bruwn  color  aud  its  lack  of 


•  All  tb«  ipadM  of  tb*  isBU  AmniloB  u«  nM«  «r  Imp  p«UMiMf,  4Jlbo»sli  A. 
Kofwllu*  ta  lh«  mlj  vim  «a«liul.  For  •  aludj  of  ibf  ooiBpw»tlt«  ttr««jc1b  of  (h»  *irl4u* 
■aoatUi^  •••  6*kn>if,  Jmr»al  /tr  narmacedgniimik,  t^il,  p.  SSi,  It*  nrrtafa  lh«ti  m 
Ibllawi^OMSBBelDKwKb  th«  noatTlralnt:  A./troi.A.  .VajHKM,  dUIi  iu  tirfollt*.  bmmvv 
Han),  nurtemm,  and  r«haHU,  X.  Cawnrtm,  J.  ^■iViifaiKB,  A.  Aiuk^rn.  Tb*  loslo 
prapMllw  cf  A.  Anlhon  wci«  f^ty  WMk.  XjH^ersoiiH  i«  tba  >Ik4b)d  tt  A.  I^omImiu^ 
Por  >  flijitatcsU*!  (IkJ;  of  It  \>y  Dr.  Ott,  mm  PUIo.  Mtd.  Tim*f,  rL  39, 
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odor  Tvhen  scraped.    The  vholo  plant  ia  activo  and  tastoa  Like  tli't 
root. 

In  1833  Ooiger  nn<!  IZeHRe  dincovcrcrl  in  nnnnite  nn  nllmtoid,  A/Kniiine, 
vhich  18  undoubtedly  (ho  active  principle  of  Uic drug.  In  commerce  there 
arc  sovcTfll  voricti**  of  it,  mado  by  different  largo  nuvDufiicturcrs :  th« 
German  aeonitine,  which  is  vtiry  iinpiiro,  nnd,  according  to  Iluscmann, 
h  le«9  active  than  the  extract;  impure  EinjlUh  aconitint;  and  the  so- 
c&lloJ  Enylidh  aconitinc,  prepared  by  Marson  and  said  to  bo  chi-mically 
pure.    Tho  lattor  is  a  grayish  powder.* 

Duiuc^nel  (Comptes-Rettiius,  vol.  Ixxiti.,  1864)  first  obtained  the 
at'onititio  in  tlio  form  of  colorlcsit,  rhombic,  tabnlar  crj-stuls,  Hulublo  in 
alcohol,  tenxin,  and  ether,  extremely  soluble  in  chloroform,  very  elightly 
Boliibiu  in  water,  insoluble  in  glycerin. 

Th«  Balls  of  ftconitiuo  areaulublu,  and  IVom  their  Bolution  tho  alkaloid 
ia  precipitated  by  alknlieti  in  an  amorphous  etato.  That  BCOnitinc  is  the 
only  active  principle  of  the  root  would  seem  to  follow  from  tho  ospcri- 
meiils  of  Hottot  {Journal  de  Pkysiclogie,  1864). 

PHVBinLOOiCAt,  .\cTtox. — When  applied  to  a  raw  surface,  on o  tho 
ekin,  aconite,  or  its  nlluiloid  iicoiiitino,  acta  as  a  local  irritant  and  nar. 
cotic,  eooa  producing  nurabnosB,  with  tiagUng,  M'hioh  may  persist  for  a 
long  timo.  When  given  in  Hullicient  dose  intonially,  it  is  a  violent 
poison,  acting,  80  far  as  is  known,  aimil.'irly  upon  all  animaU. 

If  tho  dose  be  largo,  death  may  bo  almost  immediate,  and,  if  tli© 
alkaloid  bo  ^vcn  hypodermienlly,  may  occur  in  less  than  a  minut*.  In 
«uth  cases  (he  resnlt  is  apparently  dcio  to  sudden  piinilyais  of  the  heart- 
musrlo- 

Aflor  moderate  toxic  Joso«,  tho  prominent  syuiptoms  nro  great  dis- 
tHPbanco  of  the  respiration,  musculttr  weakness,  vaseiilnr  depression, 
and  linally  death,  with  or  without  conviiUions.  Ar  I  have  neen  the 
rabbit  aft«r  tho  injuctiou  of  onc-aixlh  or  one-quarter  grain  of  Morsoii's 
puro  aconitino,  tho  animal  commencoa  to  jump  vortically  in  a  very 
peculiar  manner,  and  odon  to  squeal  pitoously.  The  jumping  noon 
grows  loss  and  less  poworfiit,  and  finally  is  replaced  by  severe  convuU 


*  In  IS37.  n tibsohmunii  annmi-niicul  tho  jirDson-ao  in  ininule  (|uiinliI5  nf  a  lenoiiKJ  alkil'iLd 
In  tba  reot  of  AMiilloni  >"*]i#nii?. — .Vvpillin^.  G^broS*  (Jowmn/  /Hf  Fkurmntudfitniiiih,  U 
S)  eoulnl  lluit  nri  oaiionliEt]  ciifTrmrm  botween  ila  mtitlon  «n(l  tbut  orOmnim  lLaiinUiDa.  T-  and 
III  Soiltli,  of  Edinburgh,  tnia  faund  ■  tblid,  non-poiio-noua  nlkDliiid,  Ar.OKtUint,  nMch  Hukj 
(hink  bi  ba  pmbnlily  jilonliml  wilb  nntcotina:  un4  FlUckigor  luicrti  llmt  there  are  Toar  alka- 
loldl  oonlalitsil  In  Ihe  gonuB  ATOttiltitn, — nnmoty,  ^ iinnflinr.  Pirwltironititit,^  IfnpeUtnt.  •B'l 
I^etBiiint  (Syitraiam  Sot.  Ytar-Baok,  ISIIO  anil  ISTO),  Re»Bl1y  Dr.  C.  A.  WMght  hii»foDB4 
thu  tliar*  ara  Ihrea  alkAlnliU  !n  A?<>aitURi  Nnjidlai, — sritulliiablo  a«nnUin«,  a  ii«nrtj  inort 
b>ae,;ii'«ra  ne«H<>i'»a,M>da  tblnl  blkalvlil,  liicapftbIo«rcr)-itat1Uit]B«ref  (eimUg  tTr''''^'"'^1* 
ttii,  nhlub  U  said  \Q  fnnci  ftvqiaentlr  the  bulk  of  eDtiLmorctnl  oconil  Inet 

■  (Viun  itW  Selimff  htv  \\xtai  tti«  matarlk)  ho  lunt  Id  hi*  tipirrliBeDta,  14  \a  oTldcnl  thai  ht  hul  no 
|iroof  Ihit  it  wu  etnvliia  iiii[wT][na. 

t  IhwIiinaDrl  KwFiw  han  iihyi1s1o(liaUr  iWdlad  Uib  atkalnld  of  Ann  Hum  faras,  andwtli*  nunaef 
pMaHfaHMLKni.  anil  rnunil  U«dilI*r*D(a  1iM*hb  It*  Mtlnn  an,)  Itiit  nf  aimillln*  li  Iw  oavof  dacnv.  Ml 
■f  klD<l:  lioullit  >trun|a-Dnb«tm(ilnAK/ar  Erjiir.  I-.iCA   anif  Jltiirm,,  Ikl  I.,  1ITT»]. 
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tAom,  during  which  tho  animal  oflco  lies  prostrate  on  its  aide.  In  thw 
dog,  bovover,  th«  musdea  bare  remainoil  without  a  quiver  durin)^  iill 
stages  of  the  poisoning;  in  cho  horsa  Hurley  Ima  noticed  conruUions 
(S.  Thomas's  Uoirpifal  Reports,  t.).  T1h>  convulsions  are  nn  inconstant 
BjriDptom,  di'poaduiit  upon  pACuliariLios  of  the  iudividuAt  or  apccics, 
ta  yrtU  aa  upon  the  amount  lojoctod.  Dilatation  of  tho  pupil  fi-equoully 
ocean,  if  it  b«  not,  indeed,  u  constant  phonomonon.  There  is  often 
aerere  vomiting. 

The  symptoms  which  ara  induced  by  «Tnutl  Ihorapoutio  dodoe  ot 
aconite  in  man  arc  roduction  of  tl>o  force  and  fhjquoncy  of  th«  circula- 
tion, a  sense  of  muscular  inertia  and  weakness,  and  a  slight  tingling  in 
thoAXtrerail-ies  or  in  tho  lipH.  If  the  dose  admiiiiatcrod  he  targe,  all 
tbesB  aymptonu  nro  intonsiiiod ;  tbu  miisciitar  woakaoss  it  exLromoi 
the  tingling  in  folt  all  over  the  body ;  the  pulM  Is  fuublo,  and  reducod  to 
thirty  or  forty  per  minute;  tho  roepirations  are  (iimim§lieU;  giddinu** 
nod  duMjrdcPod  vision  may  bo  maaifcdted,  ospocially  when  the  erect 
posture  is  assuinod.  Aflcr  three  or  four  boura  tboae  symptoms  gradu- 
ally subside. 

'When  a  poisonous  dose  has  boon  ingoated,  the  first  thing  notici^d  la 
most  eases  is  a  burning  or  tingling  in  the  throat  or  in  the  exU-omttit.^ 
Boon  spreading  over  tho  whole  body.  The  pulse  rapidly  falls  in  fre- 
quency, and  (n  a  very  liltlo  tirao  becomes  esceedinRly  weak,  iul«rmit- 
tant,  irregular,  and  finally  imperceptible;  the  muscular  strength  is 
greatly  reduced,  and  ttomotimcs  almost  entirety  gone;  tho  ruspiralions 
are  shallow,  n>eble,  irregular,  and  infVequent;  tho  gi-noral  sensibility 
favery  maoh  benumbed,  so  that  marked  anesthesia  of  the  surfuce  i« 
prosont;  the  skin  is  bedowM  with  a  oold  swont;  tho  countenance  is 
anxiouA,  sunken,  livid,  and  the  eyos  aro  of\en  protruded,  or  are  even 
spoken  of  as  glaring;  the  pupil  is  geucmlly  dilated,  but  when  there  are 
DO  oonvulsioiu  may  be  contacted ;  gastric  burning  is  Bometimcs  com- 
plained of,  and  severe  vomiting  may  bo  proeont,  but  tho  stomach  ia  not 
rarely  retentive.  Tho  intellect  generally  remains  unaffected  until  very 
□oar  tho  close,  nomctimes  to  tho  very  moment  of  death.*  In  the  col- 
lapM  of  the  latter  stages  of  aconite-poiDoning  tho  dpecial  senses  may  be 
lost,  espocially  the  sight.  The  voice  is  very  generally  extinguished. 
Convuliiions  occnr  in  some  cases,  not  in  olbern;  and  certainly  tn  somo 
instances,  if  not  alwa^iii,  the  patient  is  nncunscioua  during  their  con- 
tinuance. Diplopia,  or  other  disorder  of  vision,  has  been  noted  in  some 
caaes.  Death  may  occur  suddenly,  especially  drret-fjiy  after  some  exertion 
on  the  part  of  Iho  paliont,  from  syncope. 

The  symptoms  which  aoonite  producea  in  man  and  in  tho  lower 
animals  are  so  entirely  identical  that  the  eonclosions  arrived  at  in  re- 
gard to  the  latter  may  bo  acoepteal  without  rosorfe  as  applicablo  to  tho 
former. 
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Ilottot  [Journal  de  PhytMo^it,  p.  5120, 18G1)  have  obMrrod  cho  ordinary 
Kirdiuc  phonomeiui  of  aconito-poiHOniag  produced  by  tbo  nikiLloid 
placed  directly  upoQ  llie  visoua.  Bu«bm  and  Warinuinji  have  also 
acted  tbat  io  &conito-polM>niiig  the  force  of  cbe  iodrndaal  btiat  id  lc»- 
Bcned.  Id  Iho  «xpcriiii«i\t8  of  LnbonJo  And  Duqiitidaol,  tbo  ctii-diiw 
bents  wero  at  firet  roiitlvrod  vory  slow,  but  very  I'uJl  and  forcible,  uiid 
aflurwarda  bocame  v«>ry  rapid  and  wry  feeble  (loc.  eit.).  After  death 
tbu  cardiuo  muscle  fiiiU  entirely  to  raepond  txi  galvanic  irritatien,  itn 
ouolmctility  being  leKt." 

Our  knowledge  of  tlio  action  of  aconiiiue  upon  the  viiao-motor 
nerros  is  not  complete.  Achschnrumovr,  Dr.  F.  B.  \unnelcy  (Proc. 
Ba^  Socfetg,  p.  -t<>,  1870),  and  atilt  moru  ruccutly  Dr.  Muckvueii:,  have 
stodiod  with  the  nUcrowopo  the  JnAtiooce  of  injections  of  aconiline 
upon  the  veaaaU  of  the  frog's  web,  but  have  been  unable  to  detect  any 
altoraliou  of  ihoir  calibre.  Tho  Ant  observer  hiu  also  fuimd  that  aAer 
•Jivtiiion  of  tlio  sympulhotic  in  iho  neck,  (^alraniiuitiot]  of  the  penph- 
orul  end  produuott  tbu  iiHual  phenomena,  even  in  the  most  advanced 
Btagos  of  acoQite-poiwaing.  These  Ousts  indiuale  very  etrongly  that 
aconite  doai  not  affcd  (he  vaao-motor  nerves,  and  this  indication  is  con* 
firmed  by  tho  ezperiniciits  of  Boubm  and  Warlniaiin,  who  fuuud  tbat 
vrhen  in  acouita-poi^uning  n  galvanic  ourrout  vim  applied  to  the  vaso- 
motor centres  in  the  medulla,  an  immediate  rira  of  arterial  preitsuro 
took  place  As  stimulation  of  a  sensitive  nurvo  produced  at  such  time 
no  rise  of  arterial  proesur^,  the  conolusion  would  appear  to  be  logical 
that  acoDJUne,  while  not  affecting  the  efferent  vaso-motor  nor\-eH  or  the 
vaao-motor  centres,  destroys  the  condiictiog  power  either  of  the  afferoot 
nvrvcsorof  tbooord,  so  thalin  thoacDnitizedaaimal  the  UHiml  impuIsM 
fVom  th<<  periphery  are  anable  to  reach  the  vaso-motor  centres  and  pro- 
voke the  reflex  tmpnlses  which  normally  keep  the  vessels  in  contraction. 

Nerootu  Sj/ttem. — Such  diverge  experimental  rosults  have  bcoD 
nacbed  by  difforeot  iBVosligators  that  it  Is  very  difficult  to  draw  any 
positive  oonolusion  fVvm  the  evidence.  Achacharumow  coactudes  that 
tho  paralyitiri  and  loss  of  reflex  activity  Induced  depend  upon  tho  de- 
struction of  tho  conducting  power  of  tho  porjpboral  motor  norvvs, 
because  he  bos  foimd  that  when  a  frog  is  poisoned  alter  the  abdominal 
aorta  has  been  tied,  reflex  and  voluntary  activity  is  preserved  in  the 
bind  legs  long  after  it  has  been  lost  in  the  anterior  portion  of  tbo  body; 
r.nd,  at  the  same  time,  whilo  the  bmcbini  nerves,  as  teeteil  by  galvaiiio 
•tiraulalioo,  have  lost  their  power  of  transmitting  impulses,  tbo  pro- 
teotod  ischiatie  nervos  hare  prusorvvd  their  l\uict)onal  ability.  The 
very  recent  exporinionti  of  Professor  P.  C.  Plugge  (  Virehow's  Archie, 
Bd.  bcxxvii.  p.  410)  cuEiiirm  tbew  experiments  of  Acbscbarumow,show- 


*  Opp«n«il  l«  alt  lkI««r[i|<aMar*  th«  tilr*«i<iJnar7  uidal  prtMUt  laMpttabkatBtMBtaw 
of  MaekHtla  (/Vatti'Ji'iMtJ',  >i|.  10B>,  Out  aeuoiUBa  luu  no  alTort  npiM  Iks  hwi^  uti  It 
UtsUad  dlnetly  Ir  U  doH  not  aerioiul/  afK*  ita  palMlbok. 
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Circulation. — Tho  action  of  acouito  upon  tbo  clrcuIatioD  is  voiy 
decided.  According  to  Dr.  Achscharumow  {liachert's  ArcJtiv,  1860,  p. 
25j),  in  tho  fVo^  a  modorato  toxio  dose  of  aconitiuo  produces  at  Gi^L  a 
reduction  in  tho  numbor  or  tho  bonrt's  puI&ationB,  then  aa  incrooso  in 
tbo  rapidity  of  ila  action,  with  very  evident  loss  of  power,  and  flnnliy 
irregular  syatolic  movements,  with  very  long  inturvoiiing  pnuBOS  ending 
is  dlnittolio  aiTO»t.  Dr.  Itudolf  Uoohm  and  L.  Wartninnn  (^Arbeiten 
Pliysiolog.  der  Wiirsdarger  HoehschuU^  1873}  havo  sulHtantialiy  con- 
firmed tlicw  obaoiTatiuui}. 

In  tho  highor  animuU  tho  exbiblLion  of  aconito  in  sufllcieQt  doses 
yields  similar  rebuild.  In  Lbo  dog  onJ  cnt  (Bi^clim  und  Wurtmtmit,  uiid 
my  own  vxpuriinuntH)  tboro  ia  a  stoady  itinkiiig  uf  lbo  urtoriul  prossuro. 
In  the  rathit,  according  to  Boohm  and  Wartmann,  the  fnll  of  prcssura 
I»  preeodod  bj-  a  brief  riso ;  this  ri»«  has  also  buon  noticed  in  tbo  dog  by 
Jrtborde  and  Duquoanel  {Bea  Accitiis,  p.  130).  The  mte  of  tlio  heart'* 
puliation  nltto  undergoes  reduction,  and  tboro  is  flonlly  diastolic  nrrcst 
in  dogs  us  in  other  muiniualja. 

Tho  niolhod  by  whioh  the  aconito  influencoa  tho  lionrt  la  not  cor. 
tainly  sotllod.  According  to  the  cxperimonta  both  of  Bochm  and  of 
AVartmann,  it  produces  a  gradual  punilyitia  of  tho  peripheral  vagi,  a 
CODBtAQt  incroiiso  of  tb«  intensity  of  a  galvanic  stimulaticjn  of  tho 
pneumognstrio  nerves  being  required  to  Induonco  tho  heart  as  the  poi* 
aoning  deepens,  unlit  fin&lly  tho  vagi  entirely  rofuao  to  transmit  any 
inhibitory  impulse. 

In  a  single  oxporiment,  Achschnrumow  (foe.  cit.,  p.  272)  found  that 
after  section  of  thu  vagi  iu  the  early  stago  of  acoDito-poisoning  Ihoro 
was  aninimodiato  riae  both  in  the  number  of  the  cardiae  pulsations  and 
in  tho  nrtcrinl  prosmiie.  From  those  data  he  arises  that  the  slowing 
of  tb«  pulso  during  the  early  Ktngo  of  aconite-poiiioiiiug  is  duo  to  stimu- 
lation of  tho  inhibitory  centres  in  the  medulla  oblongnta.  Boehm  and 
AVartmann  (loc.  cit.)  repudiate  this  coneluBioti,  bocauao,  according  to 
their  experience,  the  pheuom^ona  of  aconite -poiiioning  ooeur  in  tho  usual 
lunnnor  after  ftoction  of  the  vagi,  or  in  atropinized  animals.  It  in  evident 
that  there  is  no  necessary  contradiction  in  tho  tuscrtod  factti  of  thueo 
observers,  as  it  i^  possible  that  the  slowing  of  the  pulso  may  b«  duo  to 
two  immodiato  causes,  one  having  its  eoat  In  tho  niodulln  oblongata, 
the  other  in  the  heart.  Although  thiscxplanatton  cannot  bo  considered 
proved,  it  is  probably  correct.  Professor  Pluf,'go  confirms  tho  etato- 
luent  of  Boehm  and  Wartmann,  that  noonilinc  flnnlly  paralyzes  lbo 
peripboral  vagus,  whila  Lewin  agrees  vrilh  Aehseharumow  that  thoro 
Ua  priranrj-  riso  of  the  pulao  wlion  acouitine  is  given  after  section  of 
tho  vagi,  bnt  staLua  that  this  ri.<)o  ts  of  very  brief  duration  und  is  soon 
followed  by  the  usual  reduction  {Pragrr  Vtertelj-ihrs.,  Bd.  o?txxi.).  It  ia 
very  ci^rlaiu  ibut  acoailine  also  influuucoa  directly  tho  henrt  or  its  con- 
tained ganglia,  for  Achschnrumow  (loc.  cit.,  p.  2B2)  has  found  that  it 
acttf  upon  the  frog's  heart  romovod  from  the  body,  and  Li^geoia  and 
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Qottol  (Jwmal  de  Phytioi^sie,  p.  520, 1861}  liaro  obsvrvod  Ibo  onliiiury 
cjirdioo  pboiiomonn  of  nconit«-poi»oa]ng  pnxiucod  by  lbs  alkaloid 
placed  directly  u[X)a  the  viacus.  Boebm  nnd  Waruiuinn  h:ivo  iU»o 
ootttd  that  iu  aoonito-poidoiiiag  Lho  Tonjo  of  Urn  iodividuul  beat  is  lc». 
soQod.  In  tbo  cxporimonu  of  Labordo  and  Duquudool,  tbs  cardiac 
beats  ffero  at  tiivt  njiidvivU  vary  hIow,  but  vory  full  aud  foroible,  nnd 
afLerwards  bccaiiio  v«ry  rapid  and  vury  feeble  {toe.  tit.).  After  dcntb 
thu  cAi'diuo  iiiu!iclo  fails  ontii-oly  (o  reepond  to  galvaiiio  Irriiatton,  \\» 
cuQlraclility  being  lost.* 

Our  kiiowludge  uf  the  octioa  of  aoonitiDo  upon  tlie  viuo-motor 
norT««  U  not  oomplolo.  Acbschnrtimotr,  Dr.  F.  B.  Xuanoloy  (Pz-oe. 
Itojfut  Soc'ctg,  p.  415,  1870),  and  etitl  more  recently  Dr.  Alackenzic,  hnve 
stadiod  with  tbo  microscope  cbe  influence  of  injections  of  acooitiuo 
upon  the  v-eeueU  of  tbe  fi-og*a  web,  but  have  boen  unable  to  detect  any 
alteration  of  thvir  calibre.  Tito  tint  obaorrer  hoi  also  found  tbat  aAer 
diruMon  of  tbo  eympathotic  in  the  nook,  j;»lvani£iittuii  of  tbo  periph- 
eral end  producos  the  n^uol  pbenomona,  oven  In  the  moat  advanced 
BlogOfl  of  aoouito-pobiouing.  These  facta  indicnts  very  strongly  that 
aconite  dora  not  ageri  the  oaaO'iRotor  nents,  uud  this  iudicatton  ui  cou- 
finned  by  thu  expvrimenta  of  Boebm  and  Wartmuun,  who  found  that 
when  in  aconite-poisooing  a  galvanic  ourronl  nrug  applied  to  the  raso- 
mutor  oontrea  in  the  medulla,  an  immediate  ri»o  of  urteriul  pressure 
took  place.  As  btimuliition  of  a  senailivo  nvrvu  produced  at  such  time 
no  riM  of  arterial  prossure,  the  couoluuion  would  appear  to  be  logical 
that  acooitine,  while  not  afflicting  the  efferent  vaflo-motor  nerves  or  tbo 
VBfto-motor  centres,  destrov-a  the  condnetlng  power  either  of  iba  afferent 
oemMorortho  cord,  so  that  in  theacnnitixed  nnimni  Ihe  ununl  impulses 
Oom  the  periphery  are  unable  to  reach  the  vaso-motor  centres  and  pro- 
voke the  reflex  impulses  which  normally  keep  the  vessels  in  conlntction. 

Navous  Syttem. — Such  divenw  experimental  results  have  boon 
reached  by  different  iavostigatora  that  it  is  ver>'  dilGeult  to  di-avr  nuy 
poaitiTe  concliuion  fVom  the  evidonco.  Achscharumow  conclndos  tbnt 
tlie  paralysis  nnd  loss  of  reflex  activity  induced  depend  upon  tlie  do- 
struction  of  the  conducting  power  of  the  peripheral  motor  nen'cs, 
bocauM  ho  has  found  that  when  a  fV-og  is  poisoned  nfler  tbo  abdununnl 
aorta  has  boon  tied,  njflux  and  voluntary  activity  \a  pK.>surved  in  the 
hind  legs  long  after  it  has  been  lost  in  the  anterior  portion  of  tho  body; 
f.nd,  at  the  i*aint!  timo,  while  tho  bmcbiol  non'c^,  as  tustod  by  galvanic 
stimulation,  havo  lo«t  their  power  of  transmitting  impulses,  the  pro- 
tooted  ischiatio  nerves  have  preserved  their  ftinotional  ability.  Tho 
very  recent  exporimvnts  of  Professor  P.  C.  Plugge  (FZrefcoio's  Arckiv, 
B<i.  Ixxxvii.  p.  410}  confirm  thoso  cKpcrimcnte  of  Aohsoharumow,  show- 


•(  UMkapda  ( /VaciibaMr,  sil.  109),  ikul  MMilUDa  hM  no  eCoot  Upas  tiia  bHrt,  ud  if 
■MkUsd  diraeUj  U  II  dooi  nrt  aarioul/  mSM  it*  pstwikos. 
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ing,  however,  that  it  is  llio  |ioriphonil  onda  of  tbo  motor  nerves  wkich 
are  nffvcUxl,  mnco,  when  in  the  frog's  leg  the  lower  portioo  had  bceu 
protvctod  from  tbo  poison,  galvaaizatioQ  of  the  norvo-tnuik  a  con- 
ftiderabia  diatatioo  abovo  th«  point  of  protovtton  eau»od  MRponso  in 
tbo  tribuUiry  niueclua.  This  ooncun>enc«  of  teAlJniony  would  ueem  to 
prove  tluiE  ncoiiiLiim  paraljfisa  the  peripheral  motor  nercea.  The  testi- 
mony, howev«r,  to  tUu  coittrar}-  of  tbit)  is  strung.  Boobm  &iid  Warl- 
raauu  iu  many  oxpurimouu  wiib  Moivk's  aconUine  found  that  both  tbo 
nerves  und  the  miuicleK  in  poisoned  animals  pre^ierve  their  noiinal  ex- 
cilabilily  until  death;  thoy  hIho  determined  tbnt  lying  nil  Iho  Birucinrea 
of  a  limb  except  it«  aorve  did  not  prevent  the  usual  dovelopmont  of 
pamlyHs  when  thi.i  poison  was  exhibited.  In  the  elaborate  rosenrch 
of  Tiiegeois  and  HotLut,  to  bo  spoken  of  in  detail  directly,  when  all 
voluntary  rodex  actions  were  lost,  the  motor  nerves  and  mtisclea  were 
gtUl  found  cx<itablo.  Macl<en7.ie  and  A.  Guiiland  (^Arch.  dc  I^hysht., 
1875)  also  boar  testimony  to  tbo  same  ofTect,  The  explaiiatiou  of  this 
conflict  of  testimony  ia  not  to  be  found,  an  has  been  suggested  by  C. 
Ewora  (_Arch.  /.  Exper.  PnUi.  u.  I'karm.,  i.,  1873),  in  tbo  uao  of  ditfurcnt 
epccies  of  frogs,  because  Plugge  employed  various  species;  nor  is  it 
iu  tbo  employment  of  different  commercial  aeonitines,  because  Piiiggo 
e3q>erimontcd  with  all  the  varieties,  and  found  them  to  vary  in  power, 
but  not  in  quality  of  action.  Those  obsorvera  who  have  found  least 
infiuonco  upon  the  motor  nerves  acknowledge  some  slight  effect,  and 
that  when  uconitina  is  brought  in  contact  with  an  exposed  nerve  it 
rapidly  destroys  its  fbnctional  activity;  al*o  that  after  dc-Ltb  in  the 
aconitizcd  irog  the  motor  ovn-cs  lose  tbuir  irritability  moro  rapidly 
than  noi'mnl  (Liegcois  and  Hottot,  Guillfliid,  S,  Riiigor  and  H.  MurreU, 
Laborde  and  Du^uesnel).  Further,  it  has  been  noted  that  when  in 
fWtgs  the  convulsions  are  very  sovoro  tbo  motor  nor\-o8  seem  tempo- 
rarily to  lose  their  fanctiooat  power  from  exhaustion  (Mackenzie). 
UackonKio  nfflrma  (^PractitioruTf  xx.  186)  that  nconitine  has  a  primary 
stimulant  eflToct  upon  the  motor  ner%'Q,  and  causes  at  first  a  diHtinct 
augmentation  in  tbo  irritability  both  of  ncrvo  and  of  muscle. 

According  to  Dr.  Liogooie  and  H.  Hottot  (loc.  cit.,  p.  B33),  in  nco- 
nito-poiioning  Iors  of  fionaibility  occurs  in  the  frog's  legs  simultaneoui'ly 
with  or  even  before  the  disturb a.nccs  of  i-espiration,  and  long  before  Ibe 
power  of  voluntary  motion  is  lost,  and  even  when  the  rofiux  activity  u 
intact.  This  sensory  paralysis,  according  to  the  experiments  of  the 
French  invoHtigntur^  juet  quoted,  fint  appears  in  the  hind  lig»  of  a 
(rag  poisoned  with  aconitinc,  and  has  not  its  primary  ecat  either  in  tho 
pcriphorul  norves  or  in  Lbc  spinal  cord,  for  it  wns  found  that  tying  tho 
florta  close  to  its  abdominal  bifurcntion,  «o  a«  to  provt^nt  &ccci«s  of  (ho 
blood — i.e.,  of  tho  poison — to  the  posterior  nor\'oB,  did  not  alfoet  the 
dovelopmont  of  the  auaathesia ;  Ainher,  that  closing  the  artery  ncnrci 
\te  origin  in  such  a  way  as  to  »hut  off  the  circnlntion  to  the  cord  :uid 
Bpinnl  nerves,  but  to  allow  tho  piisaage  of  tho  blood  to  tbe  cei-clnun 
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did  not  causo  seosory  parnl^'sis  to  coma  on  more  slowly  than  u  nomuU 
in  poisoning  by  aconito. 

or  courafl  it  is  possiblo  for  the  peripheral  oadu  of  tho  eoNsory  norroi 
to  b«  parolyzod  oitbor  at  tho  .lanm  time  thnt  the  porcepUro  contra  is, 
or  aftorwanU ;  anJ  of  course,  the  ccnini  Iwiiig  panilyccd,  it  bocomoa 
Ytxy  dlDicult  to  d«t«niiiDO  whothor  thu  poriph«ry  bt  or  Is  uotftS'octod. 
Li<^oi«  and  Hottot  aaaort  that  this  paralysis  of  tho  contra  ooours 
bofoTO  any  Borious  implicatiou  of  tho  peripborlc  ncrvu»,  bcciiuso  after 
acooitio  amrathe^ia  bad  been  produced  strj'chnine  wntt  able  to  induce 
tetanus;  afterwardu,  however,  the  extreme  poriphcrio  nervea  beoamo 
affected,  ao  thai  irritation  of  tho  slila  in  the  duubly-poi«oacd  fro-; 
would  not  provoke  conrulnions,  even  at  a  time  when  irritation  of  the 
trunk  of  a  nerve  would  pruduM  gunoral  rufleif  motor  disturbauco.  At 
kst  galvaaizAtioD  of  tho  norve-tninlc  tt«oif  failed  to  iadaco  rosponw. 
From  ihuao  facts  Li6goois  and  Hottot  deduce— rory  Inj^cally,  I  think — 
tho  conclusion  that  aconito  induow  anicsthctia  by  paral^'siiig,  first,  the 
porooptive  centres;  eeoondly,  the  peripheral  oxtronutloii  of  tbo  norroa; 
thirdly,  the  nervo-truiilts  thomselvos.  Tho  obaorvops  just  named  also 
oonfirmed  this  cuuclusion  by  oihur  expcrimonUi  tbim  those  already 
noticed.  They  found  thai  although  aconitino  applied  directly  to  a 
norve-trunk  paralyzes  ita  senaibility,  yet  when  tho  Teina  of  a  fro;*'a 
to;;  are  tied  and  tbo  nlknloid  iiijocled  into  tho  artery  and  allowed  to 
poriQQata  tho  tissues  of  tho  leg,  tho  skin  loaos  ita  senubility  long  before 
tho  nerve  is  alTectcd. 

In  regard  to  motion,  Lieiftfois  and  Uottot  found  that  in  a  certain 
stage  of  noonite-poieoning  tho  fro^  lien  with  hiii  limba  oxtaoded,  re- 
laxed, and  porfeetly  ]>Bnil>'zod,  uud  yet  is  cajnbio  of  oxocaling  T{g- 
orous  TolnnUiry  movements  and  evincoa  nearly  normal  roflcx  activity. 
Tboy  attribute  this  condition  of  apparent  but  not  rvnl  motor  paralyais 
to  losa  of  Bonaibility  from  parulysis  of  the  perecptive  contra,  as  the 
unpoisonod  fVog  oviacos  the  Kime  phenomena  nftor  division  of  all  tho 
poatorior  spinal  roots.  After  a  time  tho  reflex  aetivity  is  abto  loflt,  the 
power  of  voluntary  movement  remaining.  Li^geois  and  Tlottot  believe 
that  this  low  of  reflex  activity  ig  Rpinal ;  but  in  their  oxperimcntH  upon 
the  oonjotnt  action  of  aconite  and  ati^'chnino  it  wa«  found  that  at  a 
certain  atnge^  when  no  amount  of  ii-ritation  of  a  nerve  would  induce 
oonvobioos,  *  alight  direct  irritntioo  of  tho  cord  would  cnu»o  violent 
alrychnio  Bpoamii.  This  would  soom  to  show  that  ai  Icaitt  thu  sarlioat 
abolition  of  tho  reflex  activity  wa«  duo  to  paralysis  of  tho  nfToront 
lon-e-fibros. 

In  some  particulars  the  roscorohea  of  Li^gcois  and  Qottot  have  been 
confirmed  by  the  later  studies  of  Dr.  Goorge  Hunter  Jdackenzta(£ondaii 
Practitioner,  xx.  100).  The  penuatenco  of  voluntary  movement  after 
abolition  of  reflex  actions,  which  was  first  noted  by  Boohm  and  Wart- 
mann,  and  nftorwards  by  LiJgeoifi  and  Hottot,  as  well  nn  by  Mnckcnzio, 
proves  that  at  a  certain  stage  of  the  poisoning,  while  thu  motor  path- 
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way  IVom  the  brain  along  tho  anlorior  column*  and  the  efferent  Dorvos 
ie  op«ii,  either  tlio  aunsory  noiros  or  tho  pocoplivo  controa  of  tho  cord 
are  paralyzoil.  Tho  oMporimcnta  of  Lidgooia  and  Hottot  upon  1h«  joint 
action  of  aconiiino  mid  Btr^'vhnino  nro  also  accordant  with  lho#«  of 
^[ad{en£io,  Tor  that  obsorvor  found  Lhat  wboo  a  norro  was  protoclod 
from  tho  poiaon  hy  tying  ita  supplyin];  artery,  irritation  of  it  (.-nuscd 
raOox  actions  whon  Iho  roinaindor  of  tho  fVog'ti  periphery  wn.i  inpen- 
■ible;  abo  that  thci-o  is  a  Htngo  of  poisoning  in  whicb  irritation  of  tlie 
extromo  penphoml  iicrvo!)  faiU  to  induco  roflox  movomonts,  alLhou^b 
Buch  movcmonU  aro  cftllod  out  by  irrita-tion  of  the  sensory  ner\'e-tnml: ; 
ktor  irritation  of  tho  trunk  was  poworlons,  while  irritjition  of  ibo  po»- 
turior  columns  of  the  coni  slil!  |irodiiced  wide-spread  movements.  It 
muab  thoroforo  bo  cunatdcrcd  provod  tUiit  uconi[,o  paralyzes  the  tetuorif 
nerves,  ecmTnenciny  at  their  peripheral  endings,  and  thut  tUo  lois  of  reflux 
activity  ia  due,  at  lomut  in  great  pnrt,  to  such  cause. 

Tho  upporcut  contrucliction  hotwoon  iboev  iorcsttgatora  who  have 
reached  the  conclasion  Juat  givon  and  those  who  have  found  tlio  motor 
nurvcB  oapeeiiiily  affootnd  (soe  p.  412)  can,  it  Bccms  to  me,  lie  reconciled 
only  by  the  theory  that  aconUint  acts  upon  the  peripheral  ends  bath  of 
sensory  atui  of  motor  nerves:  wliich  norro  is  most  severely  affected  may 
possibly  dopcnd  upon  tho  «ixo  of  tho  dose  employod.OT,  more  probably, 
upon  the  phyeieal  condition  of  the  frog.  The  exeeiwivo  numbnoos  and 
tinglitif;  of  tho  local  and  genernl  nction  nf  aconiiine  itpon  man  indicate 
that  in  the  hi^^her  animals  it  especially  affects  the  sensary  neriK-cnilings.* 

Tho  9opp<>9od  action  of  aconilino  upon  a  higher  pcrccptivo  centre  is 
at  present  -vwy  doubtful.  S,  Itinger  and  B.  Murrell  {Journal  af  Physi- 
oio<)y.  It  Nos.  4  and  5)  deny  the  iiccuracy  of  the  dclicAlo  experiments 
of  Liif^'flis  and  Hottot.  Curiously  cnmigh,  Dpa,  Hinder  and  Murrell, 
whilo  doubting  the  oxporimontfl  of  Liojooiii  and  Hollot,  accept  tho 
concluRionn  founded  upon  thoao  asserted  orronoouM  cxporimenUi,  eecm* 
ingly  because  they  ihcnMwh'ca  huvo  (bund  thnt  aconitino  causon  aboli- 
tion of  reflex  action  mora  rapidly  in  bruinl^-»9  than  in  normal  frogs. 
It  M  evident  thai  even  if  thia  wore  invariably  the  ciiso  it  would  in  no 
way  prove  tho  conclusions  of  Liegoois  and  ITottot.  Further,  tho  ox- 
pcrimcnta  on  brainleiui  fi'ogs  were  only  three  in  number,  iind  it  is  per- 
fectly possible  that  tho  rapid  roflox  paKy  was  simply  the  resuU  of 
batrachian  idiosynerftiios.  The  only  safe  conclusion  on  tho  evidence  ie 
that  the  evidsnco  duos  not  wan'ant  any  oondusion. 


•  I.ntwrilo  nnil  Duqnemat  (/)«  .4coni[*,  Parii,  IS33.  p.  103)  twliave  thai  it\tj  Iin*e  d»- 
maortralo]  lh»t  Loonirme  Arii*  tiol  m-t  ui>nn  th»  trnxnty  nnrvw.  Thoir  ohlof  •ipoHinenU 
cnnniiitsJ  ta  tyin;;  tb«  Tcuell  uf  •  ilu|t'*  ''S  '*■  *"<'>  ■  *"i;  ">"'  ■>'*  blood  caulil  return  ta  tba 
WljTt  B°d  inJccUnic  llio  alLtlaid  Idio  tbe  Hmb,  tS^vr  cialttn;  llm  txirvtf.  UnJor  ti>iH>  olroum- 
UuiCM  Ihcj  fouDtl  thai  i^lrnniutioa  of  tiin  oeiitrto  «Dd  iif  \\\«  norYt  ci>iitii>iio<l  to  elioit 
twpoBH.  Al  TdotX  aiioli  a.^iiorlmsnlii  jkrovo  nnlhing  a*  to  tlio  nctlon  of  tbo  pn'isnn  upon  tht 
ptriphrral  rurrt.fniling^.  Konaver,  il  raoiiiiTii  iiin'ortnin  wtlotbor  th«  MOniliDD  reiilljr  ealDS 
hi  ooatMt  with  Lb*  divldMl  aoty%  u  all  olroulitlon  Id  tlit  limb  miut  bavv  boon  ■Treilad, 
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It  is  oridoat  Uial  wo  hurt  not  oxuct  knowledgo  aa  to  how  aco- 
nito  afTccU  the  norfo-eoatres;*  but  tho  ndr\'0U8  phoiiomorui  of  aconito* 
poboaiiig  seem  to  mo  explainabU  by  the  action  of  the  dru^  upon  tlie 
•onsJtivo  and  motor  ocrrcii. 

Sctpiration.—Jb&  action  of  acouito  upon  tlio  reapiration  is  rer^ 
docidcd.  In  niammnla  the  rcspirationi,  undor  tbo  inQuenco  of  the  drug, 
are  slow,  with  a  prolongod  expinitioii  following  iinmiKlintely  upon  tho 
iiupii-ation.  AAor  the  expiration  there  is  a  long  puuso.  Tbo  whole 
bnMithiiig-ojcIfl  roBOmblos  very  much  tlmt  ocoorring  after  section  of 
tlie  vagi,  aod,  Uko  tho  alteration  iu  bro»thing  aflor  tilts  soction,  Reoma 
to  bo  duo  at  least  iu  part  to  paralysis  of  sensory  or  afferent  fibres.  Tbo 
known  influence  of  aconitoupon  tho  puripborul  alTurent  nerrod  in  gooorat 
euggosts  Iliac  the  poiaon  disturbd  i-ospiration  by  paralyzing  the  pcriph- 
oml  afTurcnt  fibres  of  the  vagi.  Mackoneio  atatcs  that  in  the  auuuitizod 
aaimal  aoction  of  the  vagi  produccis  do  cffoct  en  the  i-espiratioo ;  and 
Boohm  and  Wartmann  (p.  127)  aflirm  that  aconite  produces  ita  usual 
effoet  after  division  of  tho  nerves.  U  i«  plnin  that  even  if  tho  aconite 
does  paralyze  the  peripheral  aflureut  vagi  k  must  also  act  upon  tho 
rosplratory  centres,  since  arrust  of  ra^iration  could  not  bo  ciiusod  by 
afflbnint  ]HiUy.  As  tbo  arn»l  occurs  ia  tho  (Vog  hofore  tbe  motor  nerves 
are  affeotad  by  the  poii^on,  Li^goois  and  Uottot  boliuvo  that  tho  dfa- 
turbanoe  is  centric;  and  I  think  there  can  bo  no  doubt  that  aconitt  it 
a  direct depreaaant  and  parai^zani  of  the  respiratory  eentrcs.f 

Aconite  lowers  tbe  bodily  temperature  in  both  man  and  tho  lowor 
•aimitl^.    Ach»^charumow  found  in  fatal  poisoning  a  ffall  of  about  3°  C-X 


n 


*  Ei^«niD««i«  hf  M««k«ail*  on  ftagi  haro  ^icUed  •pp*r«nllj  e*ninkf7  rw»lu  I*  thoM 
«t  Dmbm  uiJ  WkrtiMUBS  m  (q  (ho  vStni  vf  nrnvvnl  of  tb«  iaAuMM  of  S*(*«b«gBw'>  ««slr* 
i^UD  th«oi>nl  in  KianltiBal  trogu  Tlia  ililTaroiK'o  prolMiblj  doptoib  opoa  dlfffrMO*  la  Ili« 
dOMi  nnplajtH.  DMhni  mud  Wartmitan  dUtlDsil/  •tata  Ibmt  wbui  tnlnuu  da*M  of  uoDltino 
■r«  ttaplo^od  tbws  ii  a  fnmvf  pariod  af  ftiduneat  of  tbo  ipUkl  tumttm.  Muktniia  hM 
fimod  tbkl  Iba  aooTiiItiooi  oUish  kra  ao  >*Tar*  to  froga  anor  uiiatl  qoMititia*  of  Manila  kr* 
•fabOjr  or  ipliul  ark^'oT  lioL  Ibat  ilia  pvrtpbtral  mulor  B|i)nralua  abarM  t^t  atlniulat^u  «itb 
the  tfiliul  nalar  mot.  U.  Oulllaiiil  (loe.  tiu,  p.  TM)  alM  aariiu  tbii  pAtaiUT  atlioulDnC 
■ptaal  iclloe.  If  it  aiUU  *t  all  In  EnantDitli,  It  U  In  Umiq  ootnpletal?  maaknl.  Tlia  coo  rnl* 
■ton*  Men  in  ac<itiita-p«UeiBing  in  aoma  manmala  bm  aarabral,  aot  *|>[Bal,  m  I  bat*  aspari- 
laastAlly  dc^vrtBiawl  Ibu  tb*)r  do  oo(  vorar  in  Uioa*  |iOTb(Hu  ftf  tb*  boil/  aopanlod  hj  ifiatl 
Mctioa  from  c«r«b»l  loduccica. 

Ai  Bochm  mad  Waftoiuia  fannd  tW  the  raBci  artiritj  was  loit  mora  raplilj  tbaa  Um 
po««r«f  TDliuUnF  tnovMnait,  and  tbat  nn  incraaaa  of  raSax  actlfll;  i>ce«ii  ia  tba  aconttlMd 
a«f  wbaa  ilMMrd  liantnulonlMMU  (n«  tb«  UfluasM  of  SataatMaow'*  raflai  iobibitorf 
•Mtrea,  tbe;  draw  tba  amalwtM  Ikal  lb*  MMitU  4h(  4apr«MM  lb*  Mflet  utivU;  a(  Um 
•Msltlir*  aptiwl  oaati**  aa4  •ftarward*  that  «f  tb«  iB«tar  ■]>inal  Matn*,  valil  tba  aord  b 
atmfltUij  panlytod. 

f  Lafaonla  and  DnqnMaal  aflra  tbal  altar  <nrj  lats*  dnaca  of  iMaaitlna  tba  aaUn»l  dial 
•f  afMM  of  tba  itlMti*  ud  dUffencai.  bawoM  Utaj  have  aulw*!,  etpmiilly  io  (ha  ynaag 
atila»al,  dfa«>nx  in  or  oonatrtatlaa  of  Iba  laaar  chaat  dnrlitf  Ufa,  and  tmt-fti»rat  M«ljia»aaa 
aAw  dcatb.  Tbcaa  ara,  boamar,  lbs  lauka  at  panljaU  of  tba  glotib  fr*in  pali;  ef  lb* 
recamat  Urragcal  earrai. 

X  UH.  Or«baal  aad  Duqaarad  (t'Cataa  />larm.,  Ad(.  ISTl)  bara  «M>BimlMl«I  to  lb* 
ftaiMb  Aoaitemj  womm  •■parlMaata   ipoa   fn»f(  Wltb  er^iatliud  atomiti**,  tba  rvMiIti  of 
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Th«  niduutioa  of  the  bodily  beat  is  probably  cAoaod  by  ati  incroaao  of 
Iioat-(li6»ipation,  Itself  in  ittm  tlia  outcomo  of  a  vaxo-motor  purulyotg. 
Id  accord  with  this  Is  tbe  obnorvntion  of  BriiQtoD  and  CoRh  {St.  Sarthot. 
Hasp.  Rep.,  xx\].,  18S6J  tb:U  in  niiiiiinLa  exposed  to  a  bigli  tuinpcrsturo, 
acoaito,  far  from  dopi-oseing  thu  tomporature,  favon  ita  iuci'oiuo,  wbilo 
when  Lho  animal  ia  cspo»cil  to  cold,  aconite  acceloratoH  tho  fall  of  Uib 
bodily  hunt  romarkably. 

Tr ER.u'EDTica. — Our  knowledge  of  the  physiolo^cal  action  of  ac<v 
oito,  although  iiupurfout,  ia  eufBcicut  to  show  thut  Ihcru  aru  Only  two 
or  throe  iudiculiouH  to  moot  which  tho  drug  may  ho  UB«d. 

The  first  of  theae  is  to  totoer  arterial  action,  and  ofton,  with  it,  excosa 
of  tcnipuruturo.  For  tins  purjioso  ucoriilo  in  very  vuluubtu.  1  have 
never  used  it  in  thoao  caao9,  such  aa  pneumonia,  in  vrbich  a  suddon  and 
very  powerful  otfoct  is  desired,  simply  boaiURO  veratnim  viride  aeeraed 
to  mo  Bufor,  more  rondily  controlled,  and  equally  cffoclivo.  Acouite 
may,  however,  be  used  with  very  good  rosullii  in  these  cawa,  and 
MpcciftUy  in  such  diseases  a$  peritonitia,  in  which  it  U  vorj'  imporcnnt 
to  avoid  vomiiing.  My  own  oxpcrionco  with  it  has  boon  in  fevers  uf  a 
athenic  typo  not  dependent  upon  so  deep-seated  a  cause  (as  an  example 
may  bo  mentioned  the  febrile  movcinoiita  of  sovoro  acule  muscular  rheu- 
matism), and  in  the  ephemera  or  irritative  fevers  of  childhood:  in  auch 
oasos  its  intluoncti  for  good  ia  oflco  very  docidod.  In  tho  early  stugos 
of  gcarlet  fever  and  other  exanthemata,  when  not  decidedly  adynamic  in 
type,  it  ifl  very  usoful.  In  tho  ruflux  faver  which  somotimoa  follows  the 
pateago  of  tho  catheter  or  bougie  (tho  so-called  urethral  fever)  it  is  very 
afBciont.* 

lu  flomo  cnsoa  of  ht/pertrophif  of  the  heart,  when  tlio  valves  aro  per- 
fect, or  when,  tho  valves  being  discasod,  tho  hypertrophy  Is  gi-oatcr  Lban 
U  noce^ary,  aconite  ia  of  aso  to  control  cardiac  cxcitcmont.  When, 
however,  there  is  dilaUUiun  of  tbu  lioiirl  or  any  degeneralioD,  of  the 
heart>mnscle,  it  is  an  exceedingly  dnngcroua  remedy,  and  it  is  at  all 
liniCB  to  bo  avoided  if  tho  hyporti-opliy  be  not  excessive. 

A  seoond  indication  which  acouito  nii^ht  bo  used  to  fblUI  is  to  allay 
spasm.  As,  however,  its  influence  upon  the  motor  centres  and  nerves 
i»  much  loss  than  upon  the  sensitive  centres  and  norvea  and  upon  Ibo 
heart,  the  indication  is  better  met  by  other  lemodios. 


wbloli  wo  xn  ilrlltlnglr  diirercnt  tnm  tbais  of  other  «iparlin«nter*  M  lo  indleote  (bo  cxifteDM 
«f  •>«•  fallknv;  pgdiblf  tba  tlkklottl  utod  bjr  tb<iD  wu  not  tliD  wkni*  m  Ihc  amnrphnii* 
M««tliD«.      Tbef  toaad  in  U«  fntg,  nft^rimnl]  <lir>«(^  niLllljjniinuic)  of  thoir  alltataid,  ibal 

Ui-t  hwrt  oOQtinaod  to  b<M  aluailily  an<l  rcKUlivtly  ttinj  all  paircr  of  ipoouocout  or  rcfltx 
■novaiDMll  bad  bMa  loti,  lh*l  «an>all(in  wu  p  ranarled  u  loiii;  us  any  |iowor  of  muliuu  tliiteil, 
kill  tbkt  tha  mclM  ntrro-lritnlci  vera  piiniljnnl.  Aflor  lHr|;«  iJi-ium  (ona  TnHllsniiiiiDol  lh«; 
abMrraJ  auildon.  lurMtof  tba  hurt'i  antlon.  Tbtaaroiulti  ara,  howovor,  oatLrgljr  dueorda-nl 
with  tba  latar  uoai  it  LUwrda  awl  I>uqu««ii«t, 

'  Tbo  tMoii\ni  fbnnaU  aTanlj  aa  aioollant  eambiDattoo :  Q  linit.  crattl  r*d.,  g%.  1 1 
Up.  atbatli  nltr»].  f^li;  UUu  putaai.  oiirac,  q.  a.  ad  Iji.  £.— DcuarUiiconfal  ttmj  two 
bouta  for  a  ebUd  tbt«s  jtui  oU. 
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A  third  indicatioQ,  which  it  would  9oom  ftom  ita  koowo  phjsio- 
logical  actiOD  tbnt  ncooitc  should  in««t,  U  to  reltetn  over-excitation  of  the 
tmaitive  tieroet.  CUnicul  uxpuriiMioo  haii  i.*outirmi>d  ibis.  Am  long  ago 
as  1834,  Dr.  Tunibull  (Oa  the  Freparations  and  Medical  Emploi/nu/U  0/ 
Aeonilina  bjf  the  Endemuc  Method,  Loodon,  1834, —  On  the  Medical  Prop- 
vtia  of  the  NtiturtU  Order  Itanvnailamp,  London,  1835)  uillod  utt^iilion 
to  tho  uso  of  llio  alkaloid  in  tieuralijia. ;  niid  hU  ostimule  of  lUi  v&lno 
baa  boon  confirtned  by  Dr.  A.  Fleming  {An  Inquiri/  into  the  Physiolot/iciU 
and  Medicinal  Profertiet  of  the  Aconitum  Jfapdttu,  £duiburgb,  184&)  and 
by  other  obaorron. 

Id  caaui  of  rhevmatic  neuralgia  dependent  upon  an  aoute  expoeuro 
to  oold  and  uttondod  with  mora  or  less  fobrilo  dtdturbance,  id  combina- 
tion with  othor  Huitablf)  romodics  aconite  U  oAon  of  grout  ftorricti.  Id 
chronic  neuralgia,  n.-<aociatcd  as  it  ahvaj-B  is  Vrith  a  lowered  sjTitvmio 
tone,  the  roinody  is  loss  utlitiiunt ;  ^'et  in  Home  oasea  ll  sovms  lo  give 
roliof.  Owing  to  its  very  marked  local  benumbing  influence,  applied 
to  Ibo  painful  port  it  is  eomvttmus  very  useful.  Id  my  owd  expo- 
rionco,  thin  local  use  of  it  boa,  however,  very  evidom  been  ofTeotive 
wfatin,  OB  in  migraine,  the  pain  U  of  centric  ratbcr  than  of  peripheral 
origin. 

Given  in  lUU  doeoa  in  the  reilvx  vcmiting  of  pregnancy,  aconite  is 
oflon  advnntngi^oufi,  acting  proi)ably  by  benumbing  the  sensory  roflox 
centrea,  or  poasibly  the  afferent  peripheral  norrea.  I  have  noticed  ihnt 
relEcf  bslfl  onl}'  so  Long  aa  decided  coustltuttonol  elToots  IVom  the  drug 
are  apparent 

Toxicoi.oor. — Aconite  U  an  exceedingly  powerAil  poiaon;  ono- 
twoli\b  of  a  grain  of  the  or^'slallixod  alkaloid  is,  according  to  Duque»- 
ool,  aufllciont  to  kill  a  rabbit  in  a  short  timo.  Five  grains  of  aa  ex* 
tract  and  eighty  minims  of  a  tincture  arc  »aid  to  have  caused  death 
(Roichort,  Phila.  Med.  Times,  Nov.  1881,  p.  105).  The  Byruptoma  usually 
come  on  in  a  very  few  rainutcB.  In  the  shortest  cnse  I  havo  mot  with, 
death  occurred  in  thirty  minulos.  Tho  avvraKO  time  of  death  (Itoichert, 
loc.  cit.)  is  throe  and  a  third  hours ;  tho  longest  rvcordod  case  boing  five 
and  a  half  boura. 

Tho  aconitines  of  commerce  vary  inonlioately  in  strength,  bo  that 
while  ODO-eixtcenth  of  n  grain  (prepared  by  Petit,*  of  Pnria)  oauBcd 
tbo  death  of  Dr.  Carl  Meyer  in  fire  hours,  eereral  graioa  of  the  im- 
pure urtiele  ao  largely  sold  have  boon  i-<ccovcrc<)  fkvjnt.  Tbo  aym\>tovM 
have  boon  in  gencml  ihooo  of  aoonllo-poisoni  ng,  but  exceauvely  vio* 
loot  paina  and  conrulsiona  have  boon  very  marked  foatnrce  of  some 

*  [a  (k«  rMMVcbea  of  Anrep,  D)W|ii«raeri  «rf*Ul)U«d  mmIUbi  ««•  nMrt/  trie*  m 
ttrosf  M  •  OonitBm  klk»latd  «m4  by  bia,  wbleb  la  torn  ■••  aisob  tlm>S*r  lb«a  »«  BoftUk 
Mtiota.  Ptan*  r»BD<l  PMll'au»D)tin«*iKbtUui«uMrui)SMlliBlBf  B.  Utnk.  Laafpnl 
tbanil  •■  ftlknlold  pr«|t*r«<l  rpoin  A.  fopttmieiim  •i«MJi»|l7  powarfiL  Tb«  bMI  <l— itwii 
•f  tb«  nl>tf<r«  Mn«g(li  tt  i1i«m  alkahii  li  iliBt  I  know  of  maj  b*  Ibaiid  la  Srimidf*  Jiiifl^ 
mU.  134,  aad  la  Df  iM»iM,  by  Dn.  J.  V,  L«boriU  u<l  H.  Dn^utni*!,  P*rii,  I1S3. 
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of  tho  cases.  (For  discuwiioii  of  aconiiine. poisoning,  nan  Ji?.  TTiomai 
B(«v«uson^  Ou^'i  Hospital  Rrpnrts,  3d  wrios,  xxri.  308;  alao  AL  Juios 
Bawiot.  Lyaa  Thesis,  No.  479,  1889.) 

Tbo  poculiar  tingling  \s  tho  only  dingnontio  eymptoni,  but  it  it 
very  chamctoriMlic  Tho  Brat  indiculion  for  treatment  is  to  cvucunte 
this  stomnch  and  ^aeli  it  out  well  with  tho  Htontach-puTn]).  Alcoholio 
Gtioiulants  should  b«  tV&oly  ndminietorod,  Iiot  nnd  concon Crated,  and 
alcohol,  other,  and  digiUilis  bo  given  hy])odoi'mi(:iilty ;  tho  injection  of 
ammonia  into  tho  veins  may  bo  practi»od.  (!i-cat  caro  should  be  uncd 
to  Icocp  iho  patient  absolutely  quiet,  upon  ibu  buck,  with  tlio  foct  a 
littlo  higher  thnn  tho  hoad.  Labordo  mid  Duqueencl  affirm  that  in  the 
lovrur  miimtile  duath  nflor  a  usually  I'nijtl  doso  of  aeontlino  can  b»  pro- 
Tenlod  by  artificial  respiration;  and  in  a  cii«c  of  human  poisoning,  if 
tbo  heart's  action  were  at  all  euatoinod,  and  tlio  r««pin)tion  failing, 
Silvoator'a  method  might  bo  Pto8ort«d  to. 

It  wa»  discovered  by  Ur.  J.  Milnor  Fnthorgill  (^Digitalis,  London, 
1871,  p.  6)  that  In  tho  oconitixcd  frog,  oven  whun  conliao  ai:tion  bos 
ccaaed,  digitalis  has  power  to  recall  tlio  Byetolio  movoraonts.  Moro  re- 
cently this  ftii1ii.|TaniRtic  action  of  aconite  atid  digitalis  upon  tho  frog's 
bc'iirt  haa  been  abundantly  proved  by  vnrSous  cxporimQuLalistB.  Clin, 
teal  experience,  althongh  fltill  limited  in  extent,  strongly  corroboratea 
Ihc  cxpvrimculol  OTideneoof  llic  vnluc  of  digitalis.  Succoesful  cases 
may  b*  found  in  Brit.  Med.  Journ.,  Dec.  11, 1872  (f$i  Floming's  tincture, 
Tinet.  digitalis  v^x  hj-podermically)  ;  Bost.  Med.  and  Surg.  Journ.,  Oct. 
1879,  644  (foiii  Tinct.  iiconit.  rad.,  Tinet.  digitulis  njilx  hypodcrinically) ; 
Indian  Med.  Oat.,  xvii.  323  (Aconitiuii  Cvrox.  root,  48  grains,  Tinct.  digi- 
tnlii*  Ti];xxv  hypodermicnlly  and  fji  by  mouth);  Phila.  Mi^t.  Times,  xiii. 
32S  (a  decoction  of  aconite,  mtiount  uiikuown,  Tinct.  digitalis  in  drac-hm 
and  lialf-dmcbni  doaes,  by  mouth).  In  a  succchbAiI  case  treated  by  Br. 
Elliot  (Zflnwf,  18'8,  ii.  917)  nitrite  of  amy  1  frcoly  inhaled  eocmed  to 
do  great  gaud:  a  fluidouuee  of  a  conccutratod  auonitu  liniment  wna 
thought  to  have  been  taken.  Ammonia  itijcctions  were  unsucccHsAil 
in  a  cuHc  reported  in  tho  AiLstralian  Med.  Joum.,  1879,  i.  283. 

Admikistration. — Aconilo  is  novor  used  in  subnttaoco.  The  Ao9<i  of 
\h&  tinct\trt  of  aconite  {Tinctura  Aeoniti — I  to  2,5,  U.S.)  i«  one  to  flvo 
drops,  repeated  every  one  to  thrco  houni  pro  re  nata,  its  cffoctn  being 
ulwnyH  wutcbod.  Fleming's  tincluro  is  a  stronger  preparation  (ixsa 
toOj). 

Tbo  doeo  of  tho  extract  [Extractum  Aconiti,  U5.)  is  one-quarler  to 
tl»roo-quartor«  of  a  gniln;  of  the  abstnict  lAbstmctiivx  Aconitl,  tJ.S.). 
one  grain;  of  tho Jluid  extract  (Ejc(r(i<:tiim  .■Iconiii  Fluidiim,  U.S.),  ono 
to  two  minimx.  Tho  tincturo  or  tho  fluid  extract  of  acoiiito  is  toi^ 
fkWjUODtly  added  to  stimulating  and  nnndynu  linimcnls. 

Aconitine  is  not  officinal,  and,  on  account  of  its  intense  activity, 
fthould  not  bo  given  ialorualiy;  ev«u  it^  cxtvrnal  uao  rcquircn  cam. 
The  ointment  may  be  of  the  etrongth  of  two  grainu  to  the  drachm:  A 
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bvo-i>«r-eont.  Hottition  of  iho  olosto  of  nconitino  in  oil  hM  boon  higtilv 
commoadetl  as  a  local  application  in  sounilgia. 

ACIDtTM   HTDROCTANIOUM-HYDROOYANIO   ACID. 

Furo  hydrucyunio  aciil  is  a  oolorletts,  Lraneparunt,  robtile,  inflam- 
Riiible  liquid,  giving  rise  to  giddioeKi  nnd  tj«a.dac))u  when  ttmelled,  nod 
having,  it  is  said,  a  burning,  bitter  (aato.  So  poinonouti  ta  it  that  whon 
inbnlod  it  oau908  dcnlh,  and  it  must  bo  hnndl«d  with  the  greatMt 
caution :  smelting  nod  Instiog  it  aro  oxccsu^oly  dnngcrous  procoodings. 
It  is,  indaad,  an  imporatire  rule  tbnt  no  one  should  oxperimont  with 
ftQbjdrous  prusftio  ucid  alone,  or  under  any  circutiiAtancee  in  Hummcr, 
or  in  a  warm  room,  or  in  an  apartmont  whoso  opon  windows  and 
doors  do  not  admit  of  a  Cnse  draught  of  nir.  Tlio  chemist  Scboelo,  the 
discoverer  of  prussio  acid,  i^  beliovod  to  bare  been  killed  by  the  in- 
halation  of  the  f\ime9  of  tliis  materiiil.  whoso  polsonoua  properlios 
were  first  pointed  out  by  the  Berlin  apothecary  Schrador  in  1803.  The 
anhydrous  aeid  is  soluble  in  water  and  in  alcohol,  but  is  never  kept  in 
tbe  shops,  and  is  not  ofllcinnl. 

Hydrocyanic  acid  of  common  modical  parlance  is  the  oflloinal  Dilute 
ffjfdrocyanie  Acid  (_AciDnu  llYDBOCTANieu)*  Dilotum,  U.S.),ftCoIorI«!a, 
watery  solulion,  contnining  two  per  cent,  of  Lbo  anhydrous  acid.  Its 
odor  and  taslo  are  the  familiar  oneeof  pencli-kernclo  nnd  bitter  almonds ; 
its  reliction  ia  fuiully  noid.  According  to  the  directions  of  the  U.S. 
Phannacepoaia,  it  ie  prepared  by  distilling  a  mixture  of  fcn-ocyanide 
of  potosuium,  sulphuric  acid,  and  water,  or  by  precipitating  cyanide  of 
silver  from  its  watery  eolation  with  hydrochloric  acid.  With  solution 
of  nitrate  oP  eilvor  added  in  slight  oxoees,  one  hundred  graioe  of  it  pro- 
duoo  a  white  proeiptlato,  which,  when  woshod  wilh  water  tintil  the 
waebiDgx  are  tasteless,  and  dried  at  a  temperalnro  not  oxcooding  212% 
weighs  ten  grains,  and  ia  wholly  soluble  In  boiling  nitric  acid. 

Tho  precipitate  in  this  case  is  the  cynnide  of  silver,  and  the  amount 
afforded  shows  that  the  liquid  contains  the  officinal  percentage  of  an- 
hydrous prusste  aeid. 

As  hydrocyanic  acid  has  n  great  tendency  to  undorgo  fipontnneoDa 
deoompositioii,  eepccially  under  thu  influence  of  light,  ii  shculd  be  kept 
In  welUtoppod,  dark-colored  bettlce. 

PbvsioUioicai.  Acrriox. — In  warm-blooded  animal«,  poisoning  by 
hydrocyanic  ucid  divides  itself  naturally  into  the  acute  and  tho  sub- 
acute,— death  occurring  in  the  first  in  at  Airtheet  ton  minutes,  in  tho 
sceond  not  nt  all,  or  else  only  nl^er  the  lapse  of  a  longer  time  than 
that  noted.  After  a  Aill  dose  of  tho  strong  anhydrous  acid,  the  nnim.il 
gasps  once  or  twice,  nnd  then  instantly  falls  in  a  tetanio  or  clonio 
convulsion,  or  uLto  drojM  motionless  nnd  powerless  upon  its  side.  In 
either  cnse,  at  onco  tho  signs  of  asphyxia  manifest  themselves,  and 
prow  more  nnd  more  inlcnue,  until  ihoy  end  in  total  arrest  of  re^ira* 
Uon.    Tho  heart  beats  irregularly,  often  at  first  slowly  and  strongly. 
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nitb  intervals  of  auspQitaion  of  moTcmont,  but  alwrtysi  becoming  wcakor 
and  more  rapid  in  its  action,  uotll,  aft«r  the  bronihing  bna  coased,  lu 
^orts  gradimllj'  dio  away.  If  the  dose  has  boon  onomioas,  tbc  heart 
and  lungs  may  «lop  acting  iit  0BC«i  otherwise  tlio  cardinc  pubntionB 
may  continue  some  minutes  nn.or  the  nircet  of  reepimtion.  Ordinarily, 
thrco  distinct  singes  iiro  nppai-ont;  a  first,  very  brief  one,  of  ditflcuU 
respiration,  slow  ciirdinc  action,  nnd  dinturbod  ecrobration;  a  second, 
convuliiive  Bta;;u,  \f\Xh  dilated  pupiU,  violont  convulsions,  iincoasciouA- 
no«s,  loud  crioe,  vomiting,  ofton  spnemodlc  urination  nnd  dofocation, 
erootiona,  etc;,;  and  a  third  period,  of  asphyxia,  collapse,  and  parulysia, 
sumcLimcs  interrupted  by  pitrtlal  or  oven  general  Bpasms. 

The  flinw  form  of  tho  poiiianing  foUowa  the  exhibition  of  the  poiaon 
in  an  amount  jnst  snfHcicnt  to  Itill.  After  the  ingantion  of  Ruch  a  dose, 
nopb(!nomena  uroolTurod  for  8omo  seconds;  ibun  Ibebi-uathtng  bvooines 
likliortid,niLd  the  piilee  slow  nnd  fVill.  The  animal  perbnp»  crionout,  and 
miwcular  tremblings  invadu  the  n-holo  body,  to  gi%'u  placv,  in  a  very 
Abort  time,  to  clonic  and  tonic  eonvubjione,  which  continue  at  intorvala 
until  tbo  third  stage,  that  of  collapse,  is  developed.  The  convulsions 
nrc  loss  violent  and  less  froquenl  thun  those  of  IJic  acuto  potaoning ;  nil 
the  symptoms  noted  as  occurring  during  the  second  ata^  of  rapid 
Gfisee  are  present  in  tbc  corrci<poDding  period  of  tbo  subacute  poi- 
Boning,  although  loss  violent  and  lei»  intense  in  thoir  manifestations. 
When  the  third  stngo  la  developed,  the  anfcttUicsia  a  marked,  afrecliug 
first  the  bind  logs,  but  finally  r^prcading  to  all  part«  of  the  body,  and 
even  being  complete  in  the  widuly-dilatod  pupil.  Death  linnUy  results, 
fnyta.  (hiluro  of  respiration.  Recovery  may  occur  evon  after  tbo  con« 
junctiva  has  lost  its  sensibility;  the  return  to  lifo  by  a  subsidence  of 
the  symptoms  is  usually  rapid,  so  Ihnt  generally  in  from  one-hulf  to 
three-quarters  of  an  hour  tho  animal  wilt  bo  eating  as  though  nothing 
had  happeJicd.  CouUon,  however,  noted  persistence  of  paralysis,  in 
some  cases,  for  daj-s. 

la  man,  prue&ic  aoid  produces  results  closely  parallel  with  thoM 
which  it  caudcs  in  tbo  lower  aninniils,  Tho  symptomB  come  on  suddenly. 
In  R  moment  or  two  the  individual  falls  Ui  tlm  ground  insensible  and 
cx>nTulscd,  the  rcspimtions  arrested  or  occumng  at  long  intervals,  tho 
eyes  salient,  tho  pupil  dilatftd,  tho  mouth  covered  with  bloody  froth. 
Jf  tho  dose  bo  sufficiently  largo,  dwitU  may  oeeur  in  throo  or  four 
minntefl;  if  lees  has  boon  taken,  doop  insensibility,  tetanic  or  clonic 
convulsions,  dihttod  pupils,  a  bloated  countunnnoe,  cynnoscd  surfhce, 
sot  jaws,  and  irregular  respiration,  constitute  tho  chief  symptomg. 
The  broathii.g  is  mostly  convulsive,  with  deep,  forcible  oxpirntions, 
but  In  some  cases  it  has  been  stortorous.  BcAth  results  from  asphyxia. 
After  small  toxic  but  not  lethal  doses  »f  pnissic  ncid,  giddliie^,  light- 
tMSH  of  tho  bead,  navses^  t  quicU  piilso,  and  muscular  wcnknetss  are  tho 
chief  ej'mptoins. 

Action  on  the  Blood.~Afi  early  as  1814,  Dr.  F.  B.  Victe  (Med.  Jahrti 


tk.  k.  OetffTTfich.  Sf^<ttfs,  Bd.  U.,  18I4>  called  Rttontion  to  the  change 
of  oolor  that  occurs  in  the  fenous  hltini]  of  animals  poisonod  witb 
prauic  add;  and  IiU  obitcrvatioas  hare  been  oonflnned  by  B.  L.  Schu- 
banfa  (Horn's  ArcMv  f.  Med.  Erfahrung,  Berlin,  1S24).  by  J.  F.  Soboro- 
h«ira  {Ilandbuch  der  Prakt.  Toxleotogie,  Borlin,  1838),  and  by  Dr.  Coza 
{Oiizetle  MidieaU  At  Paris,  1S49).  In  \\\»  Ltfons  sur  les  Substances 
toxiques,  p.  193  (Paris.  1B57),  Claode  Ifemnrd  peaffimw  Iho  occurroiico 
of  tbwe  «hangw,  and  furtW  statos  that  if  the  animal  dies  suddenly 
the  blood  in  the  vcina  and  rif^bt  heart  i^  found  of  a  bright  artorisl  huu 
at  the  post-morwm.  Notwichstfinding  all  this  tostimonj,  J.  It  BiscbofT 
({Te&er  Vrrffiflaayen  aehtt  einigen  Veriuc/ttA  an  Thieren,  welcAe  mt  Blaa- 
S&ure,  cICt  Wittn,  13M)  and  Lumorous  other  obeoi-vers  bnvo  found  that 
atter  death  from  prussio  acid,  eilbor  in  man  or  in  other  mamnial»,  noth> 
ing  bat  dark  venous  btood  exists  in  the  body.  Of  the  correctn<»M  of 
this  observation  there  can  be  no  doubt. 

Profossor  W.  Preyer  {Die  Blauidure^  Bonn,  1870)  hiu  afforded  by 
hisoxperimcnts  an  oxplanation  of  ihofw  appnrently  oontradictory  facts- 
Ho  found  that  din.>ctly  after  the  oxhibitiun  of  prussio  acid  to  a  mnramnl 
the  blood  becomes,  even  in  the  veins  and  in  the  right  heart,  of  a  bright 
arUrist  hue,  but  that  after  a  time  this  color  darkens  into  the  blue  ol 
Tenons  blood,  and  finally,  even  in  the  arteries  and  in  tho  loft  vontri- 
ole,  only  blood  of  such  chanictor  la  (o  be  found.  Dr.  Carl  Gaothgen* 
(Iloppo-Soylor's  ^ffd^eill.•ckcm.  UnUr,nchungen,  Berlin,  1SG6,  p.  324)  linn, 
in  a  number  of  cxpcrimcnta,  confinnod  this,  so  it  must  be  ai-ceptod  as 
a  fact.  Wbon  an  animal  dtoe  auddonly  flwm  cardiac  pamlyMfi,  during 
tbe  first  fltn^  of  poisoniTifv,  thin  excca>iive  artcriatixnlian  may  be  found 
nflor  death,  as  mcutionod  by  Claude  Itvrnard ;  and,  tis  Froyor  Brsl 
noticed,  in  cold-blooded  animals  tho  bright  color  pcreists  for  many 
hoars.  By  spectrMcopio  examination  Proftwor  Preyor  (Iw.  cit.,  p.  95) 
found  that  tbe  dark  blood  of  prossic  acid  poisoning  is  nbsoluloly  or 
almost  Prec  tmm  oxygen,  showing  only  the  absorption  bands  of  deoxi 
dizod  hiomoglobin,  while  Gactbgcns  Hoe.  eil.,  p.  32S)  has  discoverod  that 
the  rod  venouti  blood  of  the  first  stage  of  the  poisoning  ahowe  very 
clearly  tbe  absorption  bands  of  oxylunmoglobin.  The  first  question 
which  ortsea  nt  this  juncture  is  as  to  the  causes  of  these  obangosof 
tbe  blood,  ita  primarj-  excessive  arterialiMtion,  ita  stcondary  exceesire 
cnrbonizaliun.  ProTcuwir  Hoppe-Soylor  affirms  (MeiHein.-chen.  Unter- 
Buchnngen,  p.  l-IO,  Berlin,  ISiiT)  that  the  uppoamnco  of  rod  blood  in  the 
veins  is  bocaoso  Ibc  rod  hlood-corpusclce  have  been  so  acted  apon  by 
the  poison  AS  to  have  lost  their  ability  of  yielding  up  their  oxygon  in 
tha  capillaries.  I>r.  Carl  Gaethgens  {Ibid.,  p.  325)  has  by  an  elaborate 
aeries  of  exiwrimenta  shown  thut  in  tbe  fir«i  stage  of  pnissic  octd 
poisoning  much  less  than  the  normal  amount  both  of  carbonic  aeid  and 
of  exhaled  oxygen  is  eliminated.  The  lesaencd  exhalation  of  oxygen 
probably  dopendu  simply  upon  a  lessened  iuhnlation  of  oxygon,  owing 
to  tbe  'ilsorlcrvd  respiration.    That  the  lessened  excretion  of  carbonic 


■ 


432 


OENF.RAL   HEUFOIES. 


aoid  is  Dot  due  to  Ifaa  same  cause,  hovrsTor,  ia  shoffQ  by  the  fact,  de< 
termined  by  Gactbgens  (l.oc.  cit.,  p.  347),  that  the  pcrcenlnge  of  tbe 
acid  in  tho  expired  air  iit  Iobh  than  normal,  'vrhilo  that  of  oxygon  ia 
greater  than  normal.  It  ie  evident  that  if  the  lessened  excretion  of 
carbonic  aciil  wero  produced  by  tho  entrnnco  into  tlio  lungs  of  an 
amount  of  air  iniiuffidont  for  the  wnntH  uf  iho  Hystem,  the  expired  air 
would  contain  more  tlinn  Ha  normal  proporUoii  of  carbonic  acid  aud 
l««s  than  \u  normal  amount  of  oxygen.  The  obscrred  phcnomonn 
seem  to  mo  to  prove  that  during  the  first  stage  of  pnisnic  scid  poiRon- 
iog  oxidation  in  arrcatcd.  They  do  not  dcnionstrato,  hovrever,  that  iho 
arrest  ia  duo  to  a  direct  action  of  the  poiaon  upon  tho  lilood-corpuscloa. 
The  probabilitiea  of  BUch  occurrence  are  rendered  rciry  slight  by  the 
invosUgalionaof  Gaethgi.tiiK  himself,  fur  ho  found  that  when  thevxpuH- 
meats  were  prolonged  (Vom  seventeen  to  forty-four  minuteei,  much  morn 
than  the  nonnul  umounL  of  carbonic  acid  iras  exhaled,  a  fact  in  accord 
with  the  eKcosaive  earboniziition  of  the  blood  known  to  tnke  place  in 
protrnctod  hydrocyanic  acid  poisoning.  A«  it  «ecms  incrorftblo  that 
B  substance  should  ono  minute  parnlyzo  Iho  oaoniKing  power  of  tho 
blood-corpuaclcs  and  the  next  minute  increase  it,  tt  is  very  improbable 
that  tho  sapor-art Qri a liznti on  of  tho  blood  in  the  first  stage  of  pnis^ic 
acid  poisoning  ia  due  to  a  direct  action  of  the  poiiton  upon  the  red 
dbk. 

Preyer  haa  proved  (loc.  cit.,  p.  85)  that  when  to  blood  at  the  lem- 
pomturo  of  the  body  hydrocyanic  aeid  is  added,  tho  opoctnim  after  a 
time  ia  altered  and  new  absorption  bands  apjtciir.  Those  bands  aro  due 
to  the  fonnation  of  a  new  compound  by  the  union  of  the  htemoglobin 
and  tho  hydrocyanic  acid.  This  substance,  cyamhamioglobin,  was  first 
diseovorod  by  Hoppe-Soyler  (^Vireh/Jio's  Are/tiv,  Bd.  sxxviit.  p.  475), 
and  has  no  oxoniiting  power  whatever;  to  its  formation,  no  doubt,  ia 
owing  the  Iobh  of  ozoniiiing  power  by  blood  to  which  hydrocynnic  ncid 
ia  added  outside  of  the  body,  a  phenomenon  pointed  out,  by  Schonbclu* 
{Sefimidt'$  Jahrbuckfr,  1868,  Bd.  oxl.  p.  161),  and  indicated  even  earlier 
by  the  roBOflrchea  of  Professor  Harley  (/ronrf.  Pkil.  TVtins.,  ISfift,  p. 
70C).t  Tho  latter  observer  found  that  the  bloorl  taken  out  of  tho 
Tcins  of  a  subject  forty-eif^Iit  hours  aflnr  death  from  pruaaic  acid  poi> 

*  [n  tbt  Mms  cnninnlr  fuhitinboln  oklli  nllcDlton  In  the  fact  llint  hjdrooj'anic  ocid  detltof* 
•bo  lliB  otnniilng  power  or  lirlcK  TegnUblai,  luch  m  luoti,  rongi.  0(0. 

f  A?<urling  tq  Dr.  B.  Rny  Li.ak<!etar  {fyHl'j*''t  Arfkir,  ISflS,  p.  (02),  i>ti«n  btixvl  it 
■fiakm  witb  ojrBno^BR  J^,  BncI  ftllfivucl  (o  8tEi.n<]  tor  Iwo  or  (lirii«  h<>itr*,  tho  tf^clraxo-chiLJti^^ 
%n  H»cll7  Ui«  Mm*  H  Biter  iliullnr  trcatm-oiit  of  bloo<l  nitli  CO,  Tho  coiapoual of  c;rivaDBcn 
ftod  hmnntln  fCy.nh]  oltiyra  not  only  tbe  Idcnllcal  ipccLrun  orcOJIli,  but  hIii,  like  ttia  latUr, 
\t  oatStattd  b;  icduainj;  ageat*.  Att»i  tbe  bloud  itinili  btrliilo,  kooonlinii  lq  lit,  LnnliMter, 
lh«  ipwIniD  of  hylroaykiita  mH  (it, ON)  bocamco  rlslbla  la  It,  ami  lb*  Cy.IIb  undtrnoM 
MBTeirtlan  Into  lh«  cTiknahMtaAglofctn  (Qy.Ilb]  of  llappfr-Seyltr. 

Any  «ao  ilolrotu  or  larMllgallns  tbU  tabjcat  tavre  dovply  Ibna  onn  Ito  don*  in  k  irork 
liko  iha  t>ra»DC  thuuU  ouninlc  «ap««iiitty  tha  [in|)Cr*  by  Ha[i|ir^»y1vr.  fiVritaw'f  Ar<ii*,  Bd. 
Xssrtii-,  iu)<l  i4«t[«fo]  Ihftjuxh  tb*  Mrit.-ehMn.  tfmfmi^haiitftii ;  bjr  Hutlay,  Loud.  PiU, 
TVbu,,  liti,  p.  TOB;  aaJ  by  Prvjm,  P/lOyt^t  Aniie,  ISSS,  p.  3Va. 
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Honing,  aoi)  th&roughlj  arterializcd  by  ehaking  with  air,  and  then 
ullowcd  to  Btanil,  ytotded  gn«  conmininn  19,06  ports  or  oxygon,  SO.-U 
porttf  of  nitrogen,  and  0.00  |mrl»  of  carbonic  acid. 

Tlieeo  facts  at  tlrat  night  eeem  to  prove  the  tlioory  of  Hoppo-Soylet, 
to  w-kicL  indood  thoy  no  doubt  gave  origin.  Prcyor  hsa  sbowo  {tec.  cU^ 
p.  95),  howovor,  that  the  dark  blood  of  pru»sic  acid  poisoning  has  not 
lost  it.'i  power  of  oxidltatton,  for  ou  being  ehaken  with  tliu  air  it  as- 
BumoB  tho  red  arterial  buo  i  and  Drs.  Locorcb^  and  Mouriol  (^Archives 
Oin^  6«  Bene,  t.  xi.  p.  S39)  have  determined  that  artificial  respiration 
nrill  produce  tbo  eame  result  iu  tlio  jioUunod  animal.  Koreovur,  the 
npectroscopo  shows  plainly  that  the  hicmoglobin  exisiA  in  the  blood 
either  in  ita  purw  alnto  (Proyer,  lac.  eit.y  p.  D5)  or  clav  n»  ox>h(e|no- 
g'lobfD  (W.  Laachkewitoch,  Jtiiiherfi  Archiv,  p.  652,  18(>8;  Hiller  and 
Wa^er,  Lancet,  1877,  vol.  ti.  p.  933),  and  that  no  cyanohnjmogJobin  ia 
prcacut.  The  reaction  between  Lydrocyanic  acid  and  hicinoglobiti  ia 
one  requiring  some  time,  and  eridc-ntly  docs  not  occur  in  poisoning. 
On  the  whole,  tbcr«for«,  I  think  that  tbo  chomtcHl  ovidciice  clearly 
showa  the  fiilsily  of  tho  theory  that  prusHic  acid  acts  in  tho  body  directly 
upon  ibe  rod  blood-corpusclcs. 

Prcyor  {Ice.  cit.,  Tboil  ii.  p.  88)  boa  ahown  that  tho  oxcoiseivo  oxy- 
genation and  tho  mibaequent  exeeasiTo  carbonization  of  tho  blood  are 
not  peculiar  to  bydrocynnlo  aoid  poisoning,  but  are  equally  presvtic 
after  iho  exhibition  of  sulphuretted  bydrogon,  and  even  after  ract-han* 
icol  cloauTQ  of  the  mouth  and  nose.  It  ia  posaible  that  an  incrooMMl 
nrtortal  preesuro,  an  inorcat^^.'d  rapidity  of  circulation,  may  cause  iho 
blood  to  paM  too  quickly  tlirough  tho  capillaries  to  allow  time  for  Iho 
usuul  cbnngca;  but  ihia  ban  not  been  proved,  and  at  present  it  must  bo 
acknowledged  that  we  are  ignorant  aa  to  the  immediate  cause  of  the 
blood -changes  in  thesto  cases. 

It  is  possible,  although  acarccly  probable,  that  the  changes  in  tho 
color  of  the  blood  are  clue  to  alteration  in  the  form  of  the  corpuscles. 
According  to  Ernst  Gcinitz  (fifii/cr'a  Archiv,  1870,  Bd.  ill.  p.  46),  out- 
aide  of  the  body  pruastc  acid  pnjducea  in  the  blood-corpuscles  of  tbo 
frog,  flrat,  a  Hhortening  of  the  long  and  a  lengthening  of  the  abort 
diameter,  nnd  cotiKcquonlly  a  rotindod  form,  then  gmnulations,  and 
finally  a  solution  and  ecttiug  tnx  of  tho  nucleus.  In  fVo^  poinoDed 
with  pruKitic!  acid  a  rounded  form  of  the  oorpuscloe  was  cominutily  ex- 
hibited, and  somotimeit  granulations  were  present.  U.  Geinitx  also 
found  that  the  red  disks  uf  mainmaliun  blood,  cxpoeKKl  to  the  vapor 
of  bydr<^cyatiic  acid  in  the  motet  chamber  of  Strieker,  b«coRio  Grst 
somowhat  asymmotriciU,  then  mulborry-shapod,  and  Anally  undergo 
molecular  dostructioo.  In  puieoning  of  mammals,  according  to  the 
same  investigator,  tho  granular  blood -corpuscles  are  commonly  met 
with.  Freyer  (he.  cit.,  Thoil  ii.  p.  91)  confirms  the  ohBorvatioa  of 
Geinits  so  fUr  as  the  action  of  ihe  poison  upon  drawn  blood  i9  cou- 
comed.  but  both  he  and  Htlnefold  {tkr  OumisMus  in  der  Ihien'sehen 


* 


431 


eEKEXAl   REMEDIES. 


Organisation,  Lcipsic,  ISiO)  assort  tliat  imincdiatvlr  afl<;r  doadi 
pmissio  Acid  tbo  corpuscloe  offor  tlicir  usuul  cbaroctore. 

Vi'hittuvQr  rany  bo  the  caiisfi  of  the  clinnges  io  tho  blood,  the  ox]>cri* 
Dienta  of  LowiBson  (Eeieherfs  Arehiv,  1870,  p.  Sa2)  would  api)eiir  to 
prove  that  Iho  udion  of  thu  poiHori  on  the  norvoiis  syntom  ia  a  diivot 
oue,  and  not  <lua  to  these  chnngos  in  tho  vital  Suid,  for  tho  obacrvvr 
inontionyd  found  that  prusaio  acid  aotod  upon  tho  bloodlosa  "salt  frag" 
aa  upon  the  normiLl  hniracliian. 

Action  on  tite  Heart. — Tho  uctton  of  hydrocyanic  acid  upon  tho  hairt 
vario8  aecording  to  the  doee.  In  sufficient  amount  and  concontmtion  it 
produce!)  inetantanoous  diniilolic  aiTcsC,  wbiuh  is  uitber  puruianoiit  or 
reoccurs  ailcr  a  few  »]ow  (ttblo  beatu  (Preyer,  loc.  cit.,  p.  52,  and  Dm. 
Lccorche  and  Moiiriol,  Arcliivos  Oen.,  6«  ecrio,  t.  x\.  p.  513).  As  early 
a.1  1826,  Kriincr  found  that  pruseic  acid  placod  dtroctly  upon  tho  heart 
of  ibe  frog  produces  arruHt  of  its  heat  and  loss  of  ita  muHOulai*  irriia- 
bility.  Fivyci'  has  cooSriucd  this,  and  it  would  eeoiu  to  ho  proved  Ibnt 
tbo  cardiuu  arrest  apokon  of  above  is  due  to  a  direct  action  upon  the 
hBart-muaale  or  it^  contained  j^ngh'n,  yet  that  after  cnrdiao  death  ftom 
priisaic  acid  tho  Luurt  lonponds  to  ^^ulvaiiism. 

Tho  cardiac  results  of  tho  exhibition  of  small  non-toxic  doses  are, 
according  to  Prcyer,  eirnply  blowing  of  tho  heart's  action. 

Preyur  and  La^c-hkcwilacb  iigroo  ae  to  the  action  of  lai^e,  but  not 
onormon-><,  doHos.  At  first  there  is  a  midden  prolonged  diastolic  arrest 
of  tho  huart,  fullowod  by  an  auguicutation  in  tho  rapidity  of  the  cardiac 
nctioB,  and  aAer  thia  a  diminution  of  tho  rule, — Io  tlio  normal  aumbcr 
in  cn:4C8  of  rooovery,  to  cardiac  «Und-«tiil  in  eases  of  dcntli.  Both 
Preyer"  and  Liwchkcwitsch  {SeidieTt's  Arcliiv,  18*38,  p.  UBS)  found  that 
afler  section  of  the  vngl  the  primary  dinstolio  aiToat  of  the  heart  did 
not  occur.  The  recent  invciitigalionH  of  Joe.  Loxarflki  confirm  tho 
etatemenU  of  Proycr  na  to  tha  at'lion  upon  tho  vagus,  A  eomplute  in- 
hibitor}' arrest  of  tho  heart  was  rarely  achieved,  yet  »lowinjr  of  tho 
puiae  was  conHtantly  produced  by  modcralo  doscH  of  tho  poiHua  in  tho 
iiormol  ODimal,  but  was  provcntud  by  previous  aectiO'n  of  tho  va^i,  nnd 
was  roraoved,  when  preaont,  by  division  of  the  inhibitory  uopi'oe  (  Wien. 
Med.  JaM.,  1881,  Ml).  It  would  Boom,  therefore,  proved  ihat  small 
doacfi  of  i^rus^iu  acid  stimulate!  the  cardiac  inhibitory  nervous  centres, 
BoeliQi  and  Kuie  noted  that  large  doHoe  of  the  acid  caufi«d  slowing  of 
tho  pulse  whether  tho  vagi  wore  cut  or  not  {Arcfiivfiir  Kxper.  I'ttth.  unU 
Therap.,  ii.  137),  and  in  this  have  boon  confirmed  by  Lasarski.  This 
Blowing  would  seem  ti>  ho  due  to  a  direct  action  upon  tho  mueclo  or 
tho  iotra-cordioc  gaogliA,  as  Lnzarnki  found  that  the  cardiac  aceclorator 
nerves  are  not  paralyzed. 

Modemtfl  doses  of  prussic  acid  seem  to  produce  a  primary  very  brief 


*  Prejror  (rot.  Wc,  p.  B3)  ha*  al*a  uolnl  Iha  VMS*  kbtuno*  lii  curuiied  'luimalt  palwDM) 
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but  groftt  ri«ti  in  the  ortonal  prossuro,  foUowod  \>y  a  full  to  or  bolow  tbo 
normal.  This  primary  rUo  haa  b«on  notioed  bj  Bo«lim  and  Knic,  by 
Wall]  (i^  Vi  et  EJfedu  H)/<iTi>cyannio  ad  CuratiofttM  atlrib.,  Boqu,  186A), 
by  Rosabach  ami  Papiteky  (Oiitralbl./.  Med.  FTtAWiw.,  1877,  p.  640),  and 
by  Laxarski.  It  doL-s  not  »ocni  to  b«  ultogvtlior  Lbu  rvsulc  of  tlio  a^ 
phyxia  proUufod  by  lh«  acid,  oh  il  Ib  roconiwl  l>y  Buohm  and  Koio  {loe. 
cit.,  p.  MB)  a-*  occurring  when  nrtiHcial  respiration  was  ii.so.1,  and  La- 
zanki  biw  contirmcd  tliui.  All  obwrvom  agree  that  it  is  Tollowc-d^  if 
the  doee  of  the  poison  li&s  boon  large  enough,  by  a  profound  aiakiog  of 
the  arterial  prcsMuns.  I>azar«ki  found  that  galraniiuition  of  a  sensitivo 
Derve  has  no  effect  at  this  time  upon  the  btood-preaaure:  so  that  wo 
must  oousldcr  that  bydroc>'nnic  acid  primarily  siimulatet  ver*/  brit-^y  the 
vasQ-mator  system  dirccUy  or  tndirecUt/,  an4  afterwards  paralyses  it. 

Action  on  Rffpiration. — According  to  Proyor  Qoe.  cit.,  pp.  17,  18,  19), 
during  all  threo  atagoa  of  liydroc-ymtio  acid  poi»oiitng  tho  rospiralioua 
ure  leuened  in  IVequency,  and  during  the  latter  moments  of  life  tho 
efforts  At  broAthing  aro  v«ry  distant,  and  finally-  coaso  bufoni  Iho  arnwt 
of  cardiac  movcmcnto.  Tho  obsorver  juat  meationod  fi>und  that,  after 
division  of  iho  vagi,  normally  lethal  do9C8  did  not  kill,  and  that  when 
death  wais  brought  about  by  tho  oxhibition  of  larger  dmos  it  van  by 
oudiao  arrest.  From  HtM  he  dedacos  tlio  conclu.tion  that  tho  prime 
fwpiratory  action  of  tho  poison  is  npon  the  periphoral  endsof  tlio  I'agi. 
I>r.  Proyur's  oxperimenta  have  been  partially  confirmi>d  by  Di-a.  Looor- 
ch^  and  Meurioi  (Jcf.  cit.,  p.  538) ;  but  Bochin  and  Kuie  (^Archivf.  Exper. 
Path.  u.  Therap.,  Bd.  ii.  p.  135)  have  in  a  eorlea  of  cxperimonta  found 
that  section  of  tho  vngun  has  no  iulluenco  upon  tho  respiratory  action 
of  the  poiHon,  and  in  this  have  been  coufinned  by  Jos.  Laznntki  (loe. 
cit.).  Even  if  investigations  had  proved  the  corrcctnCBn  of  Proyor'a 
oxporimente,  his  conclusiou  could  not  be  couiudvrud  uatablished,  because 
va  know  so  imperfectly  tho  normal  rDlationu  of  the  pnoumogastrios  to 
nxpiration.  Moreover,  Professor  Jo«eph  Jones  {Xew  York  Hfed.  Rteordj 
vol.  ii.  p.  4&9)  found  that  whilo  to  kill  an  alligator  by  the  adminiatra- 
tioD  of  prussic  acid  roiuircd  a  considerable  length  of  time,  ila  applica* 
tiun  to  the  medulla  produced  withia  one  minute  a  most  powerful  oxpi- 
mtion,  ending  in  permanent  contraction  of  the  muscles  of  raspiration 
and  colInp»v  of  tho  lung.  Wo  must,  it  eeoms  to  me,  at  present  con.iidar 
that  the  rospimtory  phenoraooa  of  proMic  acid  poisoning  are  doe  to  an 
influence  exerted  directly  upon  tho  rospiratory  centre. 

jirtioa  en  JIumcUs  and  .Vcny-s  and  Nerv(-ccntrt». — Dr.  K6llikcr  (  Fir. 
choto'a  Arehiv,  Bd.  x.  p.  272)  has  found  that  in  frogH  doad  of  prusHio 
acid  poisoning  both  the  ncrve-trunka  and  the  muscloa  are  UDoxcitnblo, 
or  tliat  tho  muaoica  rcipond  very  feebly  to  direct  Blimulatioo.  This  Es 
in  a«.'<trd  with  tho  experimenm  of  Stannius  (Jtcicher^s  Arehiv,  18S8,  p. 
95),  vrho  found  that  whi-n  titrychninv  and  prussio  acid  woro  given  to- 
gether, the  cenvulsioos  normally  produced  by  tho  former  poinon  wenv 
altogether  absent,  or  present  only  in  a  slight  d*^;re«      In  order  to  deter 
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mino  wbctlior  l!io  nerves  aro  or  iiro  not  pritiiiirily  affoc-ted,  Kdllikor  es 
porimontcd  by  tying  the  vessela  of  the  tliigh,  tlien  dividing  just  below 
tliia  poiut  ull  tbo  tiaauos  except  tlio  nerve,  luid  udmiaislcnng  pnuuiQ 
acid  by  til e  mouth.  In  a  nunibt^r  of  eucli  cxponincnt^  bo  found  that 
nlways  Iha  norvo  nitd  niueclcs  below  tlio  point  of  Boction  rotaiuod  thoir 
Irritubility,  but  that  when  tho  galvanic  or  othor  stimuli  wero  nppli«d 
to  l-ho  iicrvo  liiglior  U]J,  tliuy  failud  to  elicit  uny  rcflpouso  from  the  uu- 
iwi^oood  tributiiry  muBclts, — 2)09ilivo  proof  that  tho  nerve-trunks  UJO 
paralyzed  by  a  direct  action  of  Iho  drug.  This  is  aooroingly  opposed 
to  tbo  expuriiiieiit^  of  Stamiiiis  (loc.  cit.),  who  concludud  tbat  prus^ic 
acid  applied  locally  to  tbo  norvca  bos  no  olfoct  upon  tliom.  Stannius, 
hotvovdr,  oomp&rcd  the  rcitulta  of  itonkin^  a  nerve  in  wnter  and  in  a 
voiik  Holution  (three  to  four  per  ceiit.J  of  pruwic  ncid,  and  found  that 
water  thus  employed  is  toxic  to  the  noi-vc-tninlcH.  KAIlikor  imod,  In 
rcpculing  the  expurimeiitis  of  Stmiiiiuti,  iieutritl  solutiuna  of  phosphate 
of  liodium,  one  containing,  the  olhor  freo  from,  hydrocyanic  add,  and 
found  tlint  the  nerves  in  the  poisoned  liquid  died  much  sooner  than  did 
thoae  in  the  ncn-polifoncd  rtulutlon. 

Tlio  expenineritft  of  Kollilter  are  in  agroemont  with  those  of  Stan- 
niu«,  that  tho  inti^clo  dies  very  much  ntoro  quickly  in  the  eolution  of 
the  ai;ld  than  does  tho  nervo,  losing  itH  excitability  in  from  xevcn  to 
eight  miitutet*.  Thia  rnpid  diutructioTt  of  muacular  irritnhilily  by  ihe 
local  application  of  pni»eic  at^id  vraa,  I  heliovO}  firttt  noted  by  Coullon 
in  1819.  Vet  it  i*  mo.%t  pt-ohable  that  when  pivon  internally  praisio 
acid  acts  almost  ua  rapidly  uj>un  (ho  n^rve-truuks  as  upon  tbu  inu«eltis, 
sitios  Kolliker  noted  that  in  Rome  cnnea  galvanization  of  the  nerve  was 
incapttblu  of  causing  contractions  in  tho  tributary  mue<;lua,  uUhougb 
Ihe  latter  renpouded  foobly  to  direct  stimulation.  Thia  faot  has  been 
oxpori mentally  conoboratod  by  Funlco  (Jierirhte  xihfT  die  Verhnndl.  d.  A. 
taehs.  GcuUschaft  d.  Wts^cnsch.  zu  Leipzig,  1S59,  Bd.  xl.  p.  28). 

Upon  the  peripheral  eensitivc  nerves  prusaic  acid  probably,  if  in 
ftuffltiont  concontrfltion,  nfis  as  a  papnlyy-nnt ;  nt  least  K^lllkor  {loc.  ^it., 
p.  28:^)  found  that  if  the  leg  of  a  Htryi:hnlzed  frog,  whone  heart  had 
bvcn  cat  out  to  pr&vonl  absorption,  tvas  put  in  a  foi)r-per-«ent.  solution 
of  prusnic  acid,  In  a  yury  nhort  time  irritation  of  tho  immorsod  skin 
ceased  to  produce  convuIaionEi. 

From  the  Blownesa  wilb  whrcli,  in  Kiilliker'a  experinients,  tho  norvty 
trunks  were  afTi'Ctod  in  frogs  poisoned  by  hydi-ofyanir  acid,  It  sccma 
probable  that  he  ia  correct  in  bis  conclu^iun  that  in  tbe&c  balruchians 
tho  poison  fimt  pamlyzos  tho  brain,  Ihen  tho  reflux  centrL-a  of  the 
spinal  oonl,  and  aflorwank  tbo  motor  nerveis.  But  I  have  not  met 
with  any  experimenlal  evidence  in  rcgai-d  to  tho  ordur  in  which  prussic 
acid  nlTocls  tho  norvous  ctyeloin.    Aci-otiiling  to  Kludrowski,*  as  quoted 


*  I  biiT«,  unfortuaatiitir,  Iwra  nnsblt  to  rbtnia  aeoeiH  to  iho  oriKioal  }>iipar  of  B.  da  £!•> 
iTawikL     Btva  Pr«jr«r  apiKBrt  ca  know  it  tinlj  tn  MtiiUwt.    Acoonling  to  bim.  It  WMpuk 
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by  Prejer,  in  IVogs  it  first  pAralyztw  tho  gra^i  tfaoa  tho  wliite  sub- 
st«aL-o  of  tlio  bruin,  and  tbu  early  cliflnpponmnco  of  reflos  muvumonU 
19  not  <Iuo  to  spinal  palsy,  but  to  d«atruotion  of  tb«  functiooul  power 
of  tho  poriphi?i-^l  nfforoot  Dorvoi.  rroy«r  (lIbo  Btiftos  that  tho  conclu- 
siona  of  Kiedron'Hki  rested  upon  the  following  experimentiiUy-provod 
Cut,  which,  if  acoiinite>  aeorningly  renders  tbeni  lo^cally  inovitnblu. 
Vhfta  a  ttog  \a  poisoned  with  prtu&tc  acid,  and  aHcrwards  with  etiych- 
nine  in  properly-proportioned  doflos,  there  ixastngo  nt  which  alight  irri< 
tattoo  of  tb«  afferent  neiro-rootA  cauMtt  Tiok>nt  goueral  tetntiic  sprLsms, 
altboagh  the  moat  intense  peripheral  irritAtion  foiU  to  elicit  response. 

It  ia  a  (lueation  of  iutfiroat  to  docide  as  to  tbo  cause  of  tlie  ooovul- 
aions  in  poisoning  by  hydrocynnic  aoid.  I  have  found  tlint  thoy  do  not 
ocour  ttStoT  section  of  the  cord  in  pans  below  the  point  of  section,  and 
thot  thoy  are  tbersforo  corubml  in  orij^in:  for  rcosona  detailed  elno- 
wboro  (Me  p.  3&i),  it  is  very  probable  that  they  are  due  to  disturbed 
corobml  circulation,  and  this  probability  ie  conSrinud  byau  oxporimcni 
of  Laschkvwitach  (^Reiehert's  Archie,  1S6S),  who  opened  the  thorax  of 
n  rabbit  »o  as  to  expose  the  heart,  niaintatnvd  artiHriiil  respiration,  and 
administonxl  pnusie  actd  ;  diroctly  after  arroet  of  the  heart  had  com- 
monccd,  tho  convuLtion  came  on.  Tho  earlier  obwrvntioa  of  Cozo 
{Comptes-Itendus,  1849,  t.  xxviii.  p.  780)  in  also  to  tbe  same  effect,  as  he 
fltates  that  tho  convulftiona  did  not  occur  until  directly  after  tho  arratt 
of  the  circulnlion.  In  IVo^  poisoned  with  hydrocyaaio  acid,  con<.*ul- 
eions  do  nut  take  place.  Pruyer  states  that  ailer  MctioD  of  the  vagi 
conruUiona  do  not  generally  happen  in  mnmninln,  but  if  artificial  rafr 
piration  bo  pt-rformed  they  come  on  {I'k.  cU.,  p,  6D). 

TaEaApxtmca. — Our  knowlcdj^o  of  the  physiological  action  of  pruasio 
acid  does  not  lead  to  a  belief  in  ita  wide  Rp|tlicability  to  the  relief  of 
diaoaae,  and  I  think  cliuicjil  experience  haa  domonstratod  that  it  is  of 
little  value  except  in  meeting  three  indicntiona:  Srst,  to  aHagcmighi 
soeond,  to  relieve  irritatioh  of  tKe  yastrtc  ntrca;  third,  to  atiajf  irritation 
of  the  peripkeral  sensitive  nertes. 

Thero  appears  to  be  In  the  profesAion  a  very  wido-nprend  bcliuf  in 
tho  power  of  this  remedy  to  allay  cough ;  at  least  it  U  very  largely 
used  for  thin  purpose  in  cotigh-mixtaros,  cither  itself  or  in  tho  form  of 
eyanlde  of  potassium.  I  have  employed  it  in  a  groat  numbor  of  cases 
ID  hospital  practice,  and  apparently  with  good  effect,  although,  M  it 
was  always  given  in  combination  with  such  remedies  as  morpliino,  it  is 
difflctilt  to  say  how  macb  of  the  result  was  duo  to  it.  I  do  not  bcliovQ 
it  can  compare  with  t>uch  narcotics  tu*  opium  or  liyoscyamus  in  its 
ability  to  fulfil  tho  present  indicntion. 

Tboru  can  be,  on  the  other  hand,  no  doubt  as  to  tho  value  of  pnisaio' 
acid  in  certain  stomachic  nffectioas,  citpeciolly  nervous  vomitiny  nnd 

IMiad  Ik  18(8,  al  Brwlaa,  m  »  lUwirttliuo,  undw  tiM  fDllowLDi  till*:  D«  fmii»t4a»  irj^ri 
■tall**  fiiftttt  •fuamum  ri'a  iu^ml  uci'^hm  hfilrvcifiiutieam  l»  Hmrremm  ijrtiaa  ttrtira-tfitimh 
aiqm  tm  mmtt»lot  tjiMrmati*  ttn^rvlit  fni^tmr. 
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gastnif'jia.  When  the  pain  in  accompanied  by  decided  dyspeptic  i^^np- 
tomn,  the  remedy  will  aoiiictinics  ^uecuod,  but  more  oAen  fuiU.  Even 
in  the  most  ftivdrablo  ca^ou  it  docs  not  alwaya  nffopd  relief;  and  ii«  th* 
roliuf  wtioii  it  doo8  nocur  U  immodlato,  or  at  least  la  very  soon  appar* 
out,  it  is  ii!iiclcs9  to  pcrsliit  long  in  tlic  oxiiibition  of  t)io  romody.  In 
thoM  ciiata  its  nctioii  is  probably  looal,  as  it  certainly  is  wlicn  ilic  ncid 
U  ©mployod  to  rcliovo  itching  in  prurigo  and  other  ciilonooiw  cliiwauoa. 
For  thit)  ]itir]io8o  it  is  used  as  n  wash  (r3^  to  r3i  in  f3i);  but  groat 
care  miisl  bo  litkcn  to  avoid  constitutional  oflfocts,  espeoially  when  (horo 
is  any  nbrasion  of  Llio  ekiii.  Yoiy  i>orJut]s  ruaulls  iii-c  snid  to  have  been 
caused  by  Its  absorption  when  carelosBly  used  in  slcin-dieoasos, 

Prussia  acid  has  been  Gominondod  ns  an  arterial  scdativo ;  bat  it  ta 
evidunt  tliat  wo  posacsa  numerous  iiioro  ctliticnt  and  fur  enfur  rcmodies 
df  such  character. 

Tuxicoi-oar. — ^Tbc  sj-mptomg  of  pnissic  acid  poisoning  have  already 
been  niontioiii-d  :  ihuue  cf  most  vnluu  Crom  a  din^nOHtio  point  of  view 
Bro  the  sudden  orctirrenco  of  iiiiconsciousTiesR;  tlio  violent  convulsions; 
the  j^enornL  paralysis;  the  peculiar  chanicLur  of  tbo  brgivthinj;.  expira- 
tion being  prolonged  and  forced  ;  and  iho  rapid  results.  Tlia  odor  of 
pniwiic  acid  upon  Iho  breatli  i*  very  oiYen,  but  by  no  moans  always, 
proaeut.  When  distinct,  it  is,  of  courec,  of  very  groat  diagnostic 
T»lii«,  Leaving  out  of  sight  the  cyanides,  the  only  poieon  with  wliicli 
pnigsic  ncid  could  well  bo  clinically  confouiidod  is  nilro-bonzolc.  Tho 
disUncttua  is  otlon  verj-  difficult,  hrgo  dost's  of  llm  IhUlt  siibtitaiR-u 
killing  almoM  aa  quicl<ly  as  pniseic  aciil,  ami  inducing  nnalogoiin  sjinp- 
tonuj.  Caspar  advifios  that  after  death  tho  body  bo  left  opon,  exposed 
to  the  uir,  as  tho  odor  of  prasaio  acid  di^tappoars  nipidly,  whilo  that  of 
nilm-bcnjtolo  ia  persistent,  Tho  diseases  with  which  the  poisoning  may 
Ih3  confounded  roost  readily  are  some  forma  of  apoplcxie  foudroyantCy  and 
euddcn  failure  of  the  heait's  action.  Tho  diagnosis  may,  during  life, 
bo  aimosl  impossible.  It  ii.is  been  asserted  timt  storlornus  bivnfliing 
docs  not  otcur  in  priissio  atid  poisoning;  but  it  has  been  present  in 
several  reported  cases.  (See  Taylor's  Medical  Ju-mprvdence,  Philadel- 
phia, 1S73,  p.  3C3.)  An  autopsy,  however,  ought  generally  to  enable 
the  physician  to  dotfirniino  whether  the  case  has  or  has  not  boon  oao 
of  prusaic  acid  poisoning,  if  the  symptoms  during  life  are  known. 

A  curious  case  of  tomporary  liemiopia,  apparently  caused  by  tho 
AimcB  of  hj'drocyanic  acid,  ifl  reporled  in  lirit.  Mfd,  Jriurn.,  18S4,  i,  -100. 

Tho  period  at  which  dt'alh  may  ocL'ur  after  llio  ingestion  of  tbo 
poiHon  in  aet  down  by  Lonsdale  at  iVoni  ona  to  fifty-five  minutes ;  hat 
a  case  is  reported  in  flwj/'a  Hospital  Beports,  18GS,  p.  259,  obeoi-ved  by 
Dr.  Hilton  Fagge,  in  which  the  futal  result  was  put  off  for  at  least  an 
hour  and  a  ([uarter  after  tho  ingostinn  of  hydrocyanic  acid.  After 
death  tho  body  often  prewnts  a  livid  surfaco,  bloated  countenance, 
Axod  glajwy  eyes  with  dilated  pupils,  and  clinchod  fingers;  aomutimoa 
it  ofTors  nothing  wortJiy  of  nolo  except  excessive  rigidity,  aad  tho  fuee 


may  bo  rery  pale.  When  oponed,  iho  odor  of  pnwsic  acid  id  generally, 
but  not  always,  emitted ;  the  mucoue  membrane  of  the  stomach  is  very 
oommnnly  fuund  Jiucb  congested,  ond  the  dark  or  chorry-colorod  liquid 
blood  usually  overj'wbero  fills  up  the  reins.  The  hoiu-t  is  soft  and 
flaccid. 

The  treatment  of  pouonin^  by  pru-tftio  acid  is,  nnfoKunately,  aa 
[noflficitiiit  ns  it  it!  iiim|ile.  Thoru  in  no  known  chemical  or  pliysIologU 
cnl  antidote  to  il,  the  ossorlod  antagonism  of  iitropino  having  boon  dis- 
provud  by  the  vxpcnmei:!j  of  Kuci  (^P/oc.  Phil.  Acad.  Aat.  Sci',  1869) 
ftnd  of  Boohm  nnd  Knte.  The  stomach  should,  if  poMible,  bo  emptie<l, 
and  tbe  hypodermic  aso  of  atropine  as  a  n»pimtory  HtimulanL  might  be 
tried  ;  the  iiiliiilation  of  the  VApors  of  ammonia,  and  thu  frou  exhibition 
of  ammonia  by  the  mouth  and  by  injection  into  the  vointi,  may  be  prac* 
tisod.  Artificial  respiration  htix  boon  found  very  auccOHHil  by  Preyer, 
and  by  Bfiohm  and  Knio,  in  animaU  when  poisoned  by  sniall  dowa  of 
pru3»Io  acid,  and  uhouM  always  be  aHsiduoiisly  practised.  Next  to  it 
in  importance  is  tbe  use  of  tbe  alternate  cold  and  hot  douche,  about  a 
half  of  a  omail  bucketful  of  ooM  water  and  the  eame  quantity  of  very 
hot  (lift"  F.)  wal«r  boinf;  daftheil  upon  the  cho*t  in  rapid  succession. 

Ad3ii.vi$tuatiom. — ^Thcdosoof  the  ofGcinal  dilute  prussic  acid  la  one 
to  Ihttso  diMpu. 

The  Cyanide  »/  Pataasium  (Potassh  Cvaniddx,  U.S.)  is  prepared, 
aoconling  to  the  U.S.  rharmacoptBia,  by  henting  together  the  ferro- 
oyiinido  of  potassium  and  the  carboiutte  of  potassium.  It  occurs  in 
whit«,  amor))hou«,  opaque  masses,  having  tbe  odor  of  pnusio  acid  and 
a  taste  of  simikr  character,  but  fiomewhat  alkaline.  1 1  itt  deliqucacent, 
and  readily  soluble  in  water.  When  tba  nllrato  of  Hilver  is  added  to 
its  solution,  thorn  falls  a  pi-ecipitato  of  tho  cyanide  of  silver,  which  is 
wliolly  soluble  in  ammonia. 

When  cyanide  of  pota^aium  is  taken  Into  ihe  stomach,  the  acids 
thore  preocnt  ranvert  it  into  pruKsio  acid,  and  tbo  aame  change  probably 
occurs,  allhou;;h  more  slowly,  c%'vii  when  tho  snlt  is  injected  directly  into 
the  blood -vossoU.  Tho  physiological,  thcrapeu Ileal,  and  toxicological 
properties  of  thin  wUt  are  similar  to  ihow  of  pruKtionciil*  Doatli,  how- 
ever, doos  QoL  occur  so  soon  aa  when  hydrocyanic  acid  has  boon  taken, 
and  tnaeosibility  is  fiomotimca  not  mnnifestod  for  ncverat  minutes.  Fire 
grains  of  the  iuilt  havo  caused  death  in  wreral  caaofl.  The  therapeutic 
dose  is  ono-lenth  to  one-twolflli  fyi"  a  gniin. 

Tho  Cyanide  of  SilvfT  (Arqixti  Ctasidvu,  U.S.)  is  a  white  insoluble 
powder,  which  is  usod  solely  fur  making  prussic  acid. 

Otfanogen  Gas  has  been  studied  physiologically  by  I>r.  B.  Bunge 
\ATth.  f.  Exper.  Path.  u.  Pknrm^  xii.  71).  Ho  finds  that  it  kills  by 
paralyzing  the  centres  of  respiration,  but  that  it  is  loss  powerful  and 

•  ratMOlDX  \*  Haled  to  fciTe  «Miln«>l  fr«n  tlie  inhalnClaa  of  Ihe  vBfxm  at  ll>«  ejtnide; 
Hid,  Is  pboUyniplMn.  fMm  tbe  sbferjitloD  thniu|b  the  hand*  (Hrii.  u^i  F»f.  il4d.'CUf. 
«».,  Jiilf,  lS7e,p.  »1|. 
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strong  in  its  influence  thnn  is  hyilracjiinic  acid,  and  tnuscs  only  vcrj 
feeble  couvuiaioQS. 

VEQ-ETABLE    AOIDa 

Although  most  of  tha  officinal  regotahle  acids  dilTcr  eo  mucli  n-oin 
the  Other  ^ubalnncM  consiilorod  in  the  present  cIhss  as  not  to  bo  poi- 
Konous  oxovpt  in  enormous  dwtus,  and  alihouph  thoy  are  ncrer  usud  to 
produce  a  profound  impression  upon  the  circiilfltion,  y«t,  siico  thcj 
buTc,  or  at  least  arc  bcliovod  tu  hiivo,  Ihc  powor  of  lowering  tho  forco 
of  tho  cardiuo  movcmente  to  soma  extent,  and  aince  Ihoy  ore  eo  oom 
inonly  bcliorod  to  bftvo  a  lfln<leney  to  depress  animal  toiiiporiiiuro  a»  to 
bo  usually  Hpolton  of  as  re/rif/crants,  tho  prciiont  socma  to  tnc;  ii  fitting 
place  for  their  constdoration.  In  experiments  mndo  by  W.  II.  tios- 
koll  {Joum.  of  Physio!.^  iii,  49),  similar  to  thoso  described  in  the  artitlo 
on  digitalis  (soo  p.  353),  it  vras  found  that  while  allcnIioH  contrnclod 
the  artcrinlos  of  ihe  (Vog,  acids"  caused  ft  diliLtniion,  pmbaltly  hy  \iiir- 
tXyzXnji  tho  muaculiir  coats.  Acids  also  diminiahcd  the  notivily  and 
power  of  the  (toy's  huait. 


ACIUUM    TAUTAKICUM— TARTARIC    ACID.     U.S. 

Turtarie  acid  occum  in  largo,  hard,  trauspiirent,  stx-eidcd  prisnU) 
vhioh  are  pyro-olootrie  and  p hoHphorsBCOrit  when  rubbed  in  the  dark, 
aiiJ  ai-o  noni-ly  free  ft'oin  odor,  but  have  a  very  Ronr  tasto.  In  the  ahop* 
the  acid  is  almost  alwaya  kept  in  tlio  form  of  powdor.  Tiirlnric  atii 
U  tho  avid  of  the  ^ttpe,  and  uccura  iu  ^mpe-juicu  as  a  t^u porta i-l rate 
of  potassium,  Whon  tho  juice  undorgoos  (ormcnt.ition  and  alcohol  ia 
dereloped.  tho  aoid  salt,  not  being  noluble  in  iho  newly-rnrmiod  men- 
struum, pruci  pi  In  Ics,  collecting  nsn  dark  mass  !n  the  wino-ciiaks,  wlicneo 
it  \»  ttcnt  into  commorco  undur  the  name  of  arqol  or  lartar.  Out  of 
this  Bubstnnco  the  ucid  ia  munufacturod  by  treating  with  lime,  aa  ni*  to 
form  a  tartrate  of  calciun^,  iind  prcoipilnting  ihiri  aaw  compoLind  in  its 
watery  solution  by  sutphuric  Jicid.  ftulphato  of  cnldum  falling,  Inrtnric 
aeid  reinainin|r  in  solution.  Tartaric  acid  ii^  i^olublo  in  little  more  tlinn 
biilf  itti  weight  of  hot  water  and  in  leitK  than  iN  woight  of  ("old  water. 
It  is  d istinf;;ui!thcd  frt}m  all  other  ucids  by  forming  a  crytitallino  prccipi' 
tato  (bilartDLtc)  wheu  nddcd  to  u  neuiral  solution  of  potassn. 

PnrsiOLooiCAL  Action. — When  appliod  to  a  denuded  surface,  or  in 
nifneioiit  eoneentmtion  to  n  mueniia  membrane,  tnrtnrie  aciti  aula  n.s 
a  very  docidod  irritant,  and  even  upon  the  tiki n  ilii  Hatiu'aled  aolulitm 
alter  A  time  cmiscs  redness  and  burning. 

When  the  drug  is  taicon  internally  in  sufficiently  largo  doses,  it  nets 
as  en  irritant  poiaun.  eauHin^  viuJonl  oesophagoal  and  fjasinc  Imriiing, 
vomiting,  and,  it  may  be,  fatal  gasilro-cnteritis.     Upon  anininls  it  act* 


■  loetle  ii«lilB|ip«ar*  lo  lia'«  becu  tltoooly  ona  q««>I,  nnil  ll  ilooi  nal  i>p|K>ar  OorUIn  lliot 
tha  reiulU  4f  axptrWnmti  wdiild  b«  Ilia  (•me  «llfa  kll  aidi*,  MatoaUtod  lo  QMkell't  Kenrmll- 
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to  largitJOHS  prooiacly  u  it  does  upon  man.  Thus,  Uitsohoriioli  statoa 
ttutt  tblM  or  four  drnchnu  sufBoe  to  kill  n  rabbit,  tlw  «vi(I«nt  symptoms 
bving  great  woakneas  of  tl)i»  heart's  acUoD,  difficult  and  elow  breatliing, 
nod  stunJily-iDcreatuug  pains,  wiili  alight  couTulsioni  befoiis death.  Ac- 
cording to  DcTcrgic,  it  rviiuiruA  nearly  half  an  ounce  to  kill  a  dog  when 
^ven  by  Ibo  atomoch;  but  Poromer  (quoted  by  Husomann)  aaiorts 
that  one  grsmmo  (1S.34  grains)  iqjuctod  into  iho  crural  votn  of  a  dog 
trill  produce  death. 

Tartaric  acid  in  novcr  u»cd  internally  by  practitioners  in  such  dosiM 
AS  to  cause  any  of  tho  s^-mptomA  above  detailed,  and  it  is  evident  that 
these  Hymploms  throw  little  light  upon  its  action  in  tbernpeuiic  doMSS^ . 
vxccpt  to  render  it  soniowbat  probable  that  lliu  toiidencic»  of  the  medi- 
cine aro  to  lower  oftrdiao  action.  Tliia  probability  is  increased  voty 
much  by  the  experiments  of  Bobrick  (quoted  by  Hiisomnnn,  Die  PJlan- 
senstttffe,  p.  Q61),  who  found  that  v«ry  targv  dusoti  render  iho  heart's 
action  weaker  and  slower, 

A  groat  deal  of  interest  to  tbo  Cbcrapontist  centres  in  the  question 
ns  to  what  beoomeii  of  the  acid  in  the  system.  Unfortunately,  our 
knowled^  iu  regard  to  this  matter  is  for  fW>m  complete  i  but  the  drug 
is  probably  partially  burnt  up  in  the  body  and  partially  eliminated  by 
the  kidneys.  Woblor,*  iu  his  experiments,  found  it  in  the  urine  in  tku 
form  of  tartrate  of  calcium,  while  liiicbhcim*  nnd  Piolrowski*  could 
fiud  only  a  very  email  percentage  of  the  ingested  acid  in  the  urine,  and 
coQcludti  that  it  is  tnoslly  deati-oycd  Id  Ihe  body.  Dr.  UQuch  (Archio 
</«9  VeniM  fa-r  G^niein.  ArheUen,  18^^  p.  370)  finds  tbnt  when  tartario 
acid  or  citric  ncid  in  given  it  aooo  nppoars  in  Ihe  urine.  Dr.  IT.  Bonco 
Jones  {Medical  Times  and  Gazette,  18W,  vol.  ix.  p.  408,  and  Lccturez  on 
Pat/udogjf  nnd  Therapeutics,  Ijondon,  1867)  has  fonnd  that  both  citrio 
acid  and  tartaric  acid  cause  a  prODOunced  iucroMo  in  tbo  acidity  of  tbo 
urine  of  pt>n<(>»B  taking  thorn,  nnd  blto  apt  also  to  give  rieo  to  tbe  prce- 
cncoof  fVee  uric  acid  in  the  excretion.  Unfortanately,  Dr.  Jodcs  did 
not  attempt  to  dotortnino  whether  iho  inonsascd  acidity  was  or  was  not 
due  to  tbe  prosence  of  tbo  vegetable  acid  in  the  arine. 

TiiRRAPEt'Ticfi — Tartaric  acid  is  rarely  iiiwd  in  medicine,  eitriu 
acid  almost  always  being  prcfcm-d.  It  may,  however,  be  employed 
whenever  il  is  desired  to  render  the  urine  acid,  in  dosoa  of  ten  to 
twenty  grains  ;  but  it  is  Icm  vnlunblo  ihnn  the  scid  of  the  lomon. 

TtiXiOoLoor. — Tlioro  are,  I  beliei'o,  but  thrue  filial  ca-nea  of  tarlnrir 
acid  poisoning  on  record :  ono  roporicil  by  Devergie  (jlnn.  itlfi/yiiMe, 
1851,  t.  Ji.);  on<*  by  Professor  Taylor  (/Vtnc'j>?rtan/i  Practice  cf  Mctlintt 
Jurisprudence,  London,  1873,  p.  1!30},  in  which  dcoth  took  place  nine 
days  nn«r  tho  ingestion  uf  an  ounce  of  the  poison  dissolved  in  half  a 
pint  of  water;  and  ouo  {Med.  Press  and  Circular,  Nov.  IBdO)  io  which 
a  half-ounce  of  the  acid  was  supposed  to  have  beou  lakui).    llio  txcot- 
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ment  of  tartaric  acid  poisoaing  consists  in  tho  fVco  exhibition  of  mn^ 
nosia,  of  lime,  of  carbtinftte  of  potassium  or  of  sodium,  or  of  any  article, 
«Ufh  08  «ouji,  contaluing  nn  alkali  in  a  suitnblo  Khapa,  vliich  maj  bo  lit 
Imnd.    Tlio  after-trcatmont  in  that  of  toxic  gafltro<«ntDritis. 

AClDUil  CITRICUM-CITRIO  ACID.    U.S. 

Citric  acid  U  tlio  acid  of  tcmon-  and  limc-jiiice,  from  whieli  it  !b  oz- 
tracted  br  a  prncrs-s  procisdj*  similar  to  that  employed  in  llic  manufao- 
turu  of  tai-luriv  acid.  It  occurs  ia  rlioniboidal  pci-iriiti,  wbicb  arc  ftomo- 
tJTnee  very  largo,  flro  nearly  fruD  from  odor,  but  aro  poesossod  of  a  rory 
sour,  almost  corrosive  tasto,  which,  when  the  aoid  in  ia  Huffiolontly  weak 
Bolutiuii,  h  quilu  ]ik-a;<niit.  Citric  acid  itt  soliililc  in  thrcc-fouttli^  af  its 
weiglttofcold  water,  in  tiftlf  '\t&  weight  of  boiling  water,  and  lq  alcobo), 
and  inaolnlile  in  other. 

It  U  sometiraes  adultoratcd  with  tartaric  ncid,  which  mar  bo  readily 
delected  Ity  the  addition  of  a  etrong  n«atral  eiolution  of  carbonate  of 
pota»!iam  to  a  otroiisj  sobitioo  of  tbo  suspected  dru^;  if  tartaric  acid 
be  present  in  any  nmounl,  a  prociijiliLt«  of  tho  biturtrato  will  bo  formed. 

PHT8IOLOQICAL  AcTlON.— C'itrio  acid  in  concentrated  solution  cor- 
tatniy  actia  upon  iibrudcd  surfucos  and  upon  mucuua  monibrantiH  a»  an 
irritant,  but,  accoi-ding  to  Jlitechorlicb,  is  lesa  inntant  than  tartaric  acid, 
sinco  ile  conoentrnted  solution  has  no  action  upon  tho  sound  skin. 

No  «iuto  of  jiuiBouing  by  citric  at-id  ha«  occurred  in  m.in,  that  I  am 
uwui-o  of,  and  Piotrowski  (quoted  by  riuHoraanii,  Die  Pfinn^fnulnffe,  p. 
661)  toolc,  ia  eix  hours,  thirty  gramraoe,  an  hour  later  fifteen  grnmme.i, 
and  an  hour  later  thirty  grammea,  or  nearly  two  ounces  and  a  half 
in  all,  with  tho  iiidiicliou  of  no  more  Berious  sj-mptom  than  vomiting. 
It  is,  therefore,  Bomowbat  doubtful  whotbcr  citric  acid  is  capnhlo  of 
causing  dcntli  in  man.  This  dlfTeronco  in  notion  between  it  and  tar- 
taric acid  may  dopond  upon  the  lattor  being  so  much  the  more  in'itant 
of  the  two :  upon  the  urinary  secretion  their  action  in  probably  similar. 

Hugo  Schulz  »tatcH  that  citric  acid  is  an  active  autiaeplic,  n  livu-per- 
cent,  solution  being  sufficient  to  prcecrro  fimnll  piecM  of  moat  for  two 
woolce ;  one  part  in  a  thmmnnd  wait  fatal  to  paramecin  {Deutsch.  Med. 
Wochtnuchr.,  1893,  ix.  3^Sj. 

TnniiApEDTica. — Citric  acid  is  Bomotimefl  itnolf  employed  in  medi- 
cine, but  is  nhnost  oxcluairciy  used  in  the  form  of  Lfmon-piiee  (SrccuH 
IjniOKiK),  which  »>ume,  it  itt  true,  havo  thought  to  bo  dopi'ndent  upon 
ritmto  of  potassium  for  much  of  its  virtue,  but  which  contain9^  lU 
shown  by  tho  onidj-sio  of  Professor  H.  Bonce  Jones  {Medical  Times  and 
Ga:Hte,  vol.  ix.,  IS54),  in  every  ouaco  Iwont^'-Bix  or  twi'nty-sovon  grains 
of  free  citric  acid,  and  not  two  graina  of  citrate  of  pota.sgjum. 

Lemon-juico  has  several  vorj*  dii^tinct  uhoh  in  medicine,  all  of  them 
resting  upon  clinical  rather  than  phyBioIogical  data.  The  chief  and 
most  important  of  these  is  in  tho  euro  and  prevention  of  uurvif.  During 
tbo  disease  it  should  be  drunlc  freely  in  tho  form  of  lemoujtdo,  three  ox 
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Tour  ouncoii  of  it  being  taken  daily.  Ah  a  proptiylftctic  against  tlio 
duoofw,  lumon-jutcc  is  simply  inv&luablo ;  but  it  ia  ikbAolutoiy  necessary 
tliat  it  bo  of  good  qiiftlily.  It  may  bo  proparod  far  long  voyages  in 
one  of  two  ways:  firHt,  boil  the  juice  slightly,  HLrain,  allovr  to  cool,  pour 
into  botllm  up  to  ibcir  ucclis,  fill  the  vacant  space  above  with  pure 
otive  oil,  cork  tightly,  and  keep  tho  bottle  upright;  second,  add  teu 
per  cent,  nf  limmly,  and  battle  as  before  {Medical  3'tma  and  Gazette, 
1854,  ]).  635).  Citric  ncid  is  of  Bome  value  Id  scurvy,  but  is  Inrom- 
porably  inferior  to  lemon-juice.  In  acute  rheumatum^  benefit  may 
bo  dorivoU  trora  the  free  use  of  lemon-juice,  as  originally  propoacd  by 
I>r.  Boos,  of  London.  Que  or  two  ounco«  of  it  may  be  git'on  four  or 
five  timoH  a  day;  but  it  is  certainly  less  efficacious  thun  the  alkalicn. 
In  Mlarrhal  jauiuttce,  niid  in  habitual  torpor  of  Che  liver,  tiio  ireo  iid- 
minislration.of  Icmon-juico  olton  Kids  in  effecting  a  curt.  In  /even, 
lemonade  may  be  a  very  refreshing  and  useful  refrigerant  drink. 

AuMlNUTHATtON. — Lotnon-juice,  wht-n  it  can  be  had,  should  alu'a^'S 
bo  proforrod  to  citric  acid;  when  only  the  latter  is  arailablo,  an  artili> 
cial  lemon-juice  may  bo  made  by  diaaolving  in  n  pint  of  water  an  ounco 
o(  the  acid  with  which  four  drojM  of  tlio  oil  of  lomon  hare  boon  well 
rubbed  up. 

ACETUM— VINttOAR. 

Tho  phj-sical  propcrticn  of  rincgar  are  too  well  known  to  need  do- 
scri]ition  here.  That  be»C  suik'd  fur  medicinal  use  is  in  this  country 
proparod  (Vom  cider,  and  Hhiiuld  have  a  tmra  of  the  Instc  of  cider. 
It  ia  Bomotimcs  ndultemted  with  sulphuric  acid,  which  may  bo  at  onco 
detected  by  boiling  with  chloride  of  calcium,  which  precipitates  any 
JVeO  sulphnrio  acid  on  sulphnte  of  calcium,  without  affecting  the  small 
proportion  of  soluble  suljihatca  oxisting  in  vinegar.  Vinegar  may  bo 
substituted  for  lomou-juicc  as  tho  bania  of  an  acidulous  drink  in  fever 
when  tlie  lemon-juice  is  not  to  be  had ;  but  as  an  antisecrbvUe  it  is 
certainly  very  much  inforiur  to  it,  and  hits  not,  that  I  am  aware  of, 
been  tried  in  rkevnuilifTo. 

Acetic  Acid  (AciDcu  AcKTICDii,  TJ.3.)  is  a  cotorloss  liquid,  having  a 
puugonl  odor,  froo  from  ompyrouma,  and  nn  inlonwly  acid,  corrosive 
ta«te.  It  contains  thirty-six  per  cont.  of  tho  monohydmtod  ucotio  acid, 
and  has  a  spceific  grnvlly  of  1.047.  Glacial  or  monohydralcd  acetic 
acid  is  not  ofGcinoL,  It  ts  a  colorless  liquid,  crystallizing  at  ST  V.,  and 
aetivoly  Gxoharotio, — in  a  mcnuuro,  no  doubt,  owing  to  its  properties 
of  dwiolving  gelatin  and  gelatinous  tissue  and  of  effecting  a  partial 
Boluiion  of  albuminous  malteni.  Dilute  Acetic  Acid  (Acintru  Aoetici'u 
Dilutdm)  is  offioinnlly  prepared  by  the  addition  of  seven  parts  of  water 
to  ooo  part  of  acetic  acid,  and  shuulil  have  Uie  sp.  gr.  1.006.  Aeidvm 
Aeeticum  Gtaciale,  U.S.,  glacial  or  alysolvte  acetic  acid,  \»  at  59°  F.  a 
otystaUine  solid. 

Dilute  noolie  neid,  or  its  equivalent,  rinegar,  ia  a  usoflil  topical 
application  in  various  superAcial   inflammations  of  the  ekiQ,  su  b  as 
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"sunburn*''  nnd  in  »prain$.    Appliod  to  the  ekin,  it  nets  M  n  |M>werAlll 
Ktimulunt  and  nHtringcnt,  causing  contmctian  of  tho  vckhoIk  and  gnat 
wkit«nes8.     Diluted  vrith  tvro  or  tbroe  timoa  its  bulk  of  Tralor   it  la 
occasionally  oinployoil  as  aa  tnjoction  against  seat-iBorTM;  but  the  ioAi- 
titon  of  qiiiLiHia  i»  prcfoniblo. 

TL«  u»u  of  acolic  ncid  aa  a  caustfc  will  be  epokon  of  midor  the 
beading  of  Eacharotics. 

ToxicoLOOT. — Ac«(ic  acid  ia  any  of  its  moro  eonccntralcU  form*  ia 
n  corrtMivo  poluon,  and  duath  bna  boen  produced  by  it  in  at  loaBt  ono 
case  (Orfibi,  Toxicoloyie,  t.  iu).  Th«  symptoms  roscmblo  thoi^o  cniisod 
by  mineral  acids,  and  the  trootincat  is  cxactty  similar, — nculniUwitioQ 
by  an  alkali  or  i(e  carbonate,  or  by  some  aubstance,  aucb  as  soap,  con* 
tstnin;^  an  alkali,  and  tho  mcetinfr  of  indicntionn  an  thoy  nnie, 

Oxalic  Acid  {AoiouH  Oxalicoh)  has  boon  aaaerttMl  (<?az.  Bebdorn., 
Txiii.  12S)  to  bo  avaluablo  otnmcnagogno,  but  it  ia  chiefly  known  to 
the  profosaion  as  a.  poison.  In  1S7-1  (Gtts.  Mid,,  p.  92}  Itabutoau  an- 
Duuncvd  lliat.  in  oxalic  atid  poisoiiiug  tho  nen'tw  and  muaoles  are  not. 
affected,  and  Ihat  thororors  the  acid  ants  upnn  the  norve-ccntros.  TUia 
has  been  con6rmtid  by  the  elaborate  roscarchea  «f  Dni.  R.  Kobort  nnd 
B.  KQasncr  (Virchow's  Archtv,  Ixxviii.  100),  who  find  that  it  para- 
lyzes tiie  rcspiralory,  vaso-motor,  and  other  motor  spinal  eontrcs.  It. 
ia  also  a  cardiac  pulaon,  arresting  the  heart  !n  ayiitolo  {Lea  2\'ouve<twx 
JlemMfs,  IS8(),  ii.  2&()).  The  acid  is  eliminated  by  the  kidneys.  As  u 
poison,  oxalic  acid  figures  in  two  forms :  that  of  simple  oxalic  acid,  and 
that  of  the  acid  oxalnte  of  poinssium.,  or  salt  of  aotrel,  or  essential  sail  of 
lemons,  aa  It  Is  variously  termed  in  comnion  parlnnco.  Tho  symptoms 
produced  are  a  hot  acrid  taato  experienced  diirin;;  the  HAvallnwin^, 
a  bumini;  in  the  gullet,  soan  extending  to  the  llt^lmaeh,  intcnso  nbdom- 
inal  pain,  romiling  of  highly  acid,  giwenish,  blnekiah-bi-owrt  or  bloody 
mucus  (rarely  of  arterial  bloud),  oollapao,  livid  ourfoce,  cold  skin,  entire 
prostration  of  sti'cnglb,  small  irregular  pulae,  stupor,  iinconsciouHnesi, 
eometimos  eoiiTuUions  (ca*ic8,  Cruij's  Sosp.  Rfports,  1838,  iii. ;  Dublin 
Hasp.  Htpcrts,  IfllS,  ii.),  and  finally  death.  In  some  oases  the  gastrie 
symptoms  arc  vury  prominent;  in  others  thoy  are  nearly  wanting,  and 
the  chief  mantfuetalions  are  coUapso  and  such  ncn'Ou«  symptoms  aa 
almost  cnmplcto  general  piiruly^ia.  numbnL>))8,  and  finally  etupor;  in- 
deed, tbu  patient  may  suddenly  f^ill  iinconiicions  immediately  aJtor  the 
iogoetion  of  tho  poieon  (cose,  Oui/'s  Jhfp.  Itcporis,  1874).  According 
to  Taylor,  the  smallest  quantity  which  is  known  to  have  caused  death 
is  one  draehni.  An  ouneo  usually  proves  fatal,  but  has  been  roeo^'crod 
from.  After  death  the  coats  of  the  stomach  are  usually  found  softened 
nnd  Bwullcn.  and  flomeliinea  perforated  (case,  Eilinb.  Moi.  Joarn.,  vii., 
July,  ISCl).  S)r.  Itabuteau  (G«.  Med.,  187-1,  p.  93)  affirms  thai  tho 
blood  is  ovorywhoro  scarlet;  but  this  is  cortaiiilj*  not  always  tho  case 
feoso,  Taylor.  Mallcnl  JriTispnidence,  i.  224;.  According  to  Robert  aud 
KilseDer,  tbo  urine  during  life  contntus  some  strongly  reducing  substance 


of  unknown  nature,  oxalalo  ciyattiU  in  abundance,  and  ustially  albumon 
and  tub&^asW.  A  patliojtnomoJiio  poal-mortom  lesion  is,  according  to 
Ltio  Bnmo  invealigalors,  llic  int-rualuiion  of  the  wriiuuy  lubulus  vritli 
Cl^sInU  of  oxnlatc^  In  poisoning;  liy  oxalic  ac-i<I,  tho  immctJiatc  nd- 
miiiiatiiition  of  an  untiilotc  is  of  tliu  utmost  impordincfi.  Aa  tbo  oxiii- 
latod  of  potassium  imd  of  eotlium  aru  |>oi»onous,  ocilber  potash  nor  soda 
is  Availatio;  but  rortiiniLlcly  lime  or  cbiilk  is  aperrcct  oiilidoto  to  oxalic 
acid,  forming  tlio  excessively  insoluble  oxulale  of  calcium.  A»  timo  is 
a  matter  of  eo  mucU  importanco,  Tcry  ofXcn  it  U  boiit  simply  to  scrape 
tlio  wliitowiwh  off  n  wall,  a  roiling,  n  fcmw,  or  whorcror  it  may  bo  at 
ban<I,  rub  it  tip  hastily  wilb  water,  and  n-liiiiuiHtur  it  frooly.  Tba  aflur- 
truatincDt  is  tliat  of  toxic  gnslro  entoritiii. 
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FAMILY   L-ASTBINGENTS. 

AsTniNOKSTs  aro  thoMc  dniga  which  eaiieo  eontnielion  of  lirlng 
tissues.  Tbul  they  do  nnt  uut,  au  Uaa  boeo  aupposud,  oUhor  by  co- 
agulating nibiinion  or  by  calling  into  action  the  iiiuaciilur  I'linctLon.  la 
dmnonAti'tttud  by  the  tmaaituriDcss  uf  thuir  olTucts,  and  by  tlic  fact 
that  they  tDQuonce  tii^suos  containing  no  muncular  fibre.  Every  living 
soft  tissue  oppctars  to  possess  a  nonnal  degree  of  condonsalloii,  which 
mny  bo  departed  fVom  on  either  bund:  wbtn  this  happoiw,  in  iho  ono 
caso  the  part  is  said  to  bd  reUxed,  in  the  other  to  bavo  its  tonicity 
incrunsod,  or  to  bo  astrin^od.  Tho  action  of  aslringonts  is  always  a 
local  oiie,—i.f.,  produced  not  ihrougt  the  inten-ention  of  the  nerroufl 
eystom,  but  by  direct  contact  with  tho  part  afTvctcd.  A  pure  astringent 
should  bo  capable  of  dotn^  nuthing-  beyond  inducing  contrnotion  ;  but 
in  reality  thero  is  scarcely  suth  a  drug.  AU  known  astringents  ar&, 
wbcii  applied  loo  freoly,  irritanW. 

Tho  action  of  astringcQlis  upon  blood ■vussols  bos  bucn  ox poriraoii tally 
investigatod  fcy  M.  RoiO'itstcladiossbach's  P/uirmakolcgMntenuchangm, 
Bd.  ii.),  aud  moro  rocoiilly  by  Dr.  R.  Ittiinz  {Virchow  Arckxv,  Bd.  cxvi., 
1889).  The  results  show  that  niudluu  suliitionH  of  tannic  nctd,  alum, 
and  the  salta  of  lead,  sine,  iron,  copper,  and  mercury,  contract  tho 
reesels  by  a  direct  action.  Whon,  however,  the  aolnt  ions  are  too  strong, 
according  to  Ucinz,  thi-i  contraction  is  fulloweii  by  dilatation.  Both  ox. 
porimentcm  Htatu  tbat  tho  uilrulv  of  (<ilver  is  tho  most  powerful  in  itd 
influence,  producing  an  nlmost  permaaont  contraction.  According  to 
Bosonatein,  acids  causo  dilatation  of  tho  oapillariea. 

Tho  clinical  reaults  obtained  by  tho  ur.t)  uf  uuIringeutH  in  the  treat- 
ment of  iiiflatnmation  can  bardlyi>e  due  to  their  action  upon  the  fclood- 
yef»8elB,biit  Beom  to  find  more  a]iproj)riflto  explanation  in  tha  discovery 
of  Jloini,  that,  locally  applied,  they  decidsdly  check  tho  ouiwandering 
of  the  white  blooJ  corpuscles,  probably,  as  he  thinks,  by  modifying  the 
•wall  of  tho  blood-vessel. 

Tho  chief  indication  for  the  use  of  an  astringent  t9  tbo  existence  of 
relaxation.  Local  rolaxatioo  is  commonly  due  to  previous  over-osctto- 
ment.    Thu«|  a  throat  in  relaxed  after  ovi-ruse.  or  after  inflammation. 

Astringents  aro  more  efficient  ns  local  than  ns  general  retncdlea,  but 
in  cafcs  of  iiiHamniation  care  must  be  taken  to  ubo  Ihcm  in  such  a  way 
that  they  shall  not  net  as  irritanta.  Appliod  too  eoua  or  too  vigorously, 
448 


ASTJtrsoBfrrs. 


4X1 


thoy  muy  Oo  Itarra.  Tliuso  rumurUs  aro  Bcarc-dy  nppUiiiibla  lo  Bomo  of 
thi)  raiiieni]  nstringenU,  nucli  as  lead  ntid  tiili-nto  of  Bitver,  wbloli  maXXy 
appour  to  hnro  iwdulivo  properties,  and  muy  with  ciira  bu  used  adTsn- 
Ugocu»ly  )»  ftll  etAs«3  of  iLdammation,  whonevor  Ui«»  is  dib(cDtion' 
(fid  ruliucation  of  tbo  blood-vcssols,  ulthough  ttio  gonontl  octiou  of  tbo 
pnrt  be  tbut  of  Datritivo  oxcitumcnt. 

Closoly  allied  to  rolaxatioo  is  oversctrtiion,  and  a.'^trin'^Dts  aru  oon- 
Btantly  ueod  to  check  morbid  ditcharga.  Indood,  tboeo  diucbargca  »» 
oltoti  Bitnply  tbo  roault  of  relaxation.  Thus,  Aiip  biis  expGi'imoritally 
provod  that  division  of  Ibe  liitc^tinnl  nonrca  and  coiiftvqu^iiil  jiamlysis 
and  relaxation  of  tlio  to»o1s  aro  fallowed  by  froo  wataiy  Hocrotion.  In 
Buoh  cnnos  tbo  indication  for  natringenta  is  very  plain.  Uut  n-bcn  a 
morbid  diechargo  rL>pnii<«iit8  u  bij^li  dvgroo  of  iDflauuuatioii,  tbo  eamo 
ciiro  muflt  bo  practised  in  th«  il«o  of  antringentA  aa  in  trcntiug  oibcr 
local  inflammations.  Kspuciully  ia  (UIh  truo  einco  frco  HucrotJoti  is 
oflou  nature's  mutbod  of  rolieving  locnl  iuflnmrnutioii.  Tbus,  whoo 
abnormal  alvine  di»cbar|^  are  dopendont  upon  iiit«Alinnl  relaxation, 
itstn'ni;ciit»  aro  most  valuable,  but  wbvn  tbcy  aro  dcpoudout  upou 
OQtoritis  or  colitis,  oetrin^nta  may  da  barm. 

If  tlio  morbid  dischxu'go  by  iX»  pri;>l\uicn«ii.i  endangers  life,  ns  in  sorous 
diarrfacBa,  astringents  an  urgently  duniauded.  X^ry  mroly,  if  ever, 
are  theso  discharges  otbor  than  paralytic  in  their  origin ;  oron.  bow- 
ever,  if  thoy  be  duo  to  orer-octiou,  aii  astringent  may  bu  QCccaMury  to 
check  thoir  cxoossiveness. 

Anotlier  indication  for  tbo  nsio  of  luttringentA  is  to  check  hemorrhaye, _ 
and  tlic  tuiinu  f*vncral  reasoning;  is  uppliuiblo  to  tliis  on  to  tbo  otbur 
indicatioQB.  UemorrKage  dopoudent  upon  over-action  demands  otbor 
trootmont  than  by  astringents.  Sontutimes  in  tho»o  coses  it  is  nooos- 
sary,  however,  to  chtxk  the  bumorrhage  ui  all  basards,  and  then  aotrio 
gCDts  may  bo  used  in  conjunction  with  other  measures,  allhougb  thoy 
may  bo  to  Homo  extent  oontra-indicaU>d.  8omo  of  tho  ostrinic^^nts  &ru 
employed  locally  to  check  homorrhago  due  to  traumatic  or  other  rup> 
turos  of  Tm.'wis.  In  such  cases  tho  astringents  aro  employed  as  slifptics, 
and  do  not  act  so  much  by  tboir  nstringoncy  ns  by  coagulating  Ibo 
albumen  of  tho  blood  and  thus  foiiuing  a  clot  and  mcchauicnlly  amsttU 
i»g  tbo  flow. 

Under  certain  circumHianccs  there  scomn  to  bo  a  gotiomi  relaxation 
or  loas  of  tone  throughout  the  whole  nyntem,  which  may  be  best  mot 
by  a  oonsontanoous  tise  of  tonics  and  astringents. 

VEGETABLE  ASTRIXGENTa 

The  actire  principle  of  Uio  vegetable  astringents  'n  tannic  acid,  and, 
as  It  is  almo-it  their  hIo  therapeutic  prinoiplo  and  represents  them 
very  closely,  it  ftoonta  proper  6rst  to  oonnidcr  it,  and  afterwards  tu  point 
out  any  oii]>ucial  tborapcutio  virtues  the  crudo  druj^  of  the  clo-ss  may 
pusMsa. 
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ACmUM  TANNIOUM-TANNIO  ACID.    U.B. 

Thoro  are  two  kinda  of  taanio  aoi J,  tho  gaUo-  and  iho  kino4aHnic  .* 
of  tlicao  itio  foriijor  yiold^,  upon  ozposuro  to  llio  ulr  in  a  moiitt  slate, 
gallic  acid,  llio  luttor  a  gdiitimus,  inert  fiul>Htanca.  Tlioy  aro  Ajrtlior 
diittin^imhcd  by  the  color  of  tho  proci|>itnlc»  wliicli  th«y  yiotd  with 
tho  porealte  of  iron;  gallo-taniiic  acid  produuiiig  a  bluo-blaclc,  kino- 
tniiTiic  a  grccn-btnck  (.-oltir. 

Tlio  ulIlL'iiml  luiiiiici  Hcid — llic  K'^llu-tiinnic  aoid — is  obtnincd  by 
troating  powdorod  galls  with  M'flflhod  ether,  whieh  on  utanUiii^  scpn- 
rnlos  into  two  Rtrata,  tlio  iippor  of  whieh  is  ciliori^al  nnd  contains 
chiefly  tlio  coloriiiti-inatl'cr  and  other  impunlica.  The  lower  watery 
Btratum  contains  tim  tannic  acid,  which  ia  rocovcrod  by  ovaporation. 

Cutnmorcinl  lannic  acid  in  a  light,  foathory,  non-erystaUine  powder, 
of  a  yollowiith-wli ito  color,  u  1'uint  odor,  and  un  luitringont,  Bomowbat 
bitter  tasto.  When  nbaolutcly  pure,  it  is  colorloes  and  ivGa  Iruin  odor 
or  toeto  other  than  that  of  uatringcncy.  Its  roaclion  is  strongly  acid, 
and  it  unitos  iVcely  with  hoth  orgonie  and  inorganic  basott.  It  in  very 
fliioly  ftolublu  iti  u-atur,  uvcn  inoro  bo  in  ii;lyctirin,Boniowbal  80  tn  dilulo 
alcohol,  scarcely  at  nil  in  ab<iolitto  alcohol,  and  not  at  all  in  other  treo 
fW)m  watvr.  JJy  a  beat  of  ftum  108"  C.  to  215°  C.  it  id  cbaui^od  into 
pifrotjaUle  add,  which  crystallizes  in  white,  ehining  plato^,  of  a  bitior 
tOHto  and  neutral  i-eaction.  With  salts  of  the  alkaloidH  it  prnduccH  a 
wbiusb  procipltntc,  very  soluble  iu  ncvtic  acid ;  with  pcranlts  of  iron, 
a  black  (bluiab  or  grooni-b)  procipltatoi  with  ]Lm<^waler,  a  prccipi- 
tnto  whitth  ift  at  fii-Ht  wliitUH,  then  groy,  dinjy  greenieh,  and  finally 
brownish;  wilh  gulalinor  ulbuinun,  n  wbitiKh  conguluni.  All  uf  tbcM 
Bocondary  product^i  are  tannnlcn.  Tannic  acid  also  disHolves  in  con- 
coDtrattnl  ftuipliurio  ncid,  with  the  production  of  a  l>lnck  color.  By 
proloiigod  exposure  in  solution  to  ihu  air,  or  by  tho  action  of  dilute 
«ulpbiiric  Hcid,  it  is  converted  into  gallic  acid. 

PiimioLouiCAi,  AcTio.**. — When  applied  locally  to  a  part,  tannic  acid 
ia  a  very  powori\il  aetrtngcnt,  causing  contraction,  and,  in  the  case  of  a 
mucotis  nionobmno,  groat  rirj'ncHB.  SometiniOH,  when  it  is  used  very 
fi*oely,  its  Irritant  influence  sooms  to  overcome  its  ustringoitl  action, 
acid  I  have  aeon  diarrhiea  1*06011  fVom  its  admiuistrntion.  Several 
oxporimcnlere  (liosonstein,  Uiitfrsufh.  Pharmakohy.  Jnsttlut  tViinbur^, 
1875;  FiUontjiebor,  Inaag.  Dmert.,  Erlaiigi>n,  1877)  bav«  denied  that 
it  causes  contraction  of  the  blood -vcstiels,  bocnnse  when  thay  applied  it 
to  the  exposed  mesontoiy  of  a  "Cohnhfim  frog,"  staain  of  tho  blood, 
with  dilfttnlion  of  the  vessels,  not  proesdod  by  contraction,  occurred. 
I>aniols,  howo\-er  f/nawy.  Diuert.,  Bonn,  18Gt),  using  rabbits,  obtained 
difTerent  re^ultfl,  and  Tjewin  has  shown  that  the  nieibod  of  oxperimcn- 
lation  is  faulty.  Clinical  experience  abundantly  proves  that  tannic  acid 
applied  to  relaxed  mucous  membmnos  afTocti*  their  irhole  substsnco. 

Tannic  acid  coagidates  albumen  with  so  much  avidity  that  it  has  been 
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Aiippoeod  to  bu  iocflpablo  of  nbsorption,  but  tlio  vary  olAborato  iuvCMlU 
gutioiLs  of  Dr.  Lan-in  cost  much  doubt  upon  tbo  oU\or  viowa  od  ihin 
subjoot  C  Vircftow'a  Arekiv.  Ixxxi.  74).  Tbrown  rapidly  into  Ibe  bloo<l, 
it  undoubtodlj'  oaasos  »  fnlal  tlii-ombosiA ;  but  Lcmn  weort^  that  when 
it  in  injected  Blon-Iy  nnd  in  modornte  riuanlUiaci  the  resulting  lannalo 
of  itlbumon  ia  bcid  iu  (solution  by  ibo  iilktiliue  cnrbonalca  of  tti«  blooil. 
llo  has  &Uo  diMOvoiMd  that  whilo  lanniu,  in  livo-pcr-coDt.  solution,  ]>rc- 
DipitfltM  pcplonea  out  of  watery  solution,  it  ifi  povrerlosa  in  the  prosoncu 
of  hydrocbtoric  acid.  AsttUNiing  tho  corrt'CCiK'^  of  iho  invmitigatiun  of 
Br.  Lowin,  it  is  plain  thnt  tannic  acid,  vrhcn  put  in  tho  stomach  in  Hnmll 
dOMt,  must  to  somo  oxtcnt  bo  absorbed  unchanged.  Br.  t«owin  also 
assorts  that  it  is,  at  l«ast  in  part,  oIiininat«d  umiltorod^  lui  ho  has  friv 
ijuently  rccovorod  it  from  the  nriiio.  At  the  wime  lime  it  necmn  very 
probable  that  most  of  tho  tannic  acid  is  converted  into  guUic  acidt 
either  in  tho  stomach  before  absorption,  or  ttubMquontly  in  tho  «yat«ra, 
since  in  the  vieccra  of  a  mbbit  poisoned  with  it,  Schroff  (l?t>  Pjianzen- 
stnfe,  Uiutt'mann,  p.  1005)  found  ouly  gallic  acid;  and  according  to 
Clarus  (i&fii.)  the  greater  part  of  ingeiitcd  tannic  acid  can  bo  rocorci'cil 
(torn  th4  stools  as  tannato  of  albumen  or  m  gallic  acid.  Tho  recent 
researches  of  Stockman  (Srit.  Med.  Jcurn.,  Dec.  4,  1887)  afford  a  pos- 
sible reconciliation  of  tho  results  of  Lowin  with  those  of  the  older  ob- 
scrrora.  Stockman  finds  that  when  tannic  acid  is  given  to  tlie  lower 
animaU  only  a  Imce  of  it  appcurs  in  the  blood,  ^-bilo  gallic  acid  can  bo 
obtainod  in  abundance  fi-oni  thu  urine,  withoocaetonatly  nHniall  amount 
of  tannic  acid.  If,  howenir,  tannate  of  sodium  be  glTun,  tannic  add 
appears  in  abundance  in  tlio  urine,  with  a  little  gallic  acid.  Tho  ox]>la<- 
nation  offered  by  Stockman  of  this  is  probably  correct, — nanieU*,  tlmt 
tanoio  ooiU  is  usually  converted  in  the  ntomach  into  a  lannalo  of  albu- 
men, which  is  dissolved  with  great  difficulty  in  tho  iutcstinni  juices,  so 
that  time  is  aflTonlcd  for  tbo  conversion  of  tho  tannic  into  gallic  acid, 
whorcnA  an  aHcnlinc  tannnto  is  nbsorhcd  at  once  and  rapidly  eliminated 
nncbangod.  ^Vhcn  tannic  acid  is  oxbibitud  in  mtxlicitiu  it  is  in  all  proba- 
bility almost  entirely  converted  into  gallic  acid.  Wdhler  and  Fraticha 
have  also  found  gallic  acid  with  pyro-gallic  acid  in  the  urine  nner  the 
exhibition  of  lunuic  acid.  Whether  it  actu  chiefly  as  tiuinie  or  as 
gallic  acid,  it  sooms  after  absorption  to  exert  marked  astringent  powers. 
Ijowin  has  sliown  that  in  frogs  jioisoned  with  it  ibo  muaclca  nro  short- 
ened and  narrowed,  and  when  loaded  stretch  tees  and  recover  their  ori^i- 
iial  length  more  nearly  than  do  normal  muscles.  KRchcnmeister  [^rM. 
Ph^tioloQ.  JleilL,  1S5I,  493)  and  Hconig  (_Arch.  Phannak.,  Feb.  1553) 
■tato  that  in  poisoned  cats  Iho  splooa  is  notably  duntnishcd  in  size  and 
iDcreaeed  in  firmneui  and  Lowia  has  found  in  rabbits  that  tannic  acid 
MOWi  primary  lu'reat  of  tho  urinary  socroUon,  followed  by  a  moriicd 
Increase  of  tho  flow. 

TnnuPBHTlcs. — .\n  Innnir  ncid  undergoes  in  tho  nyBtom  partial  con- 
Torrioa  into  gallic  acid,  Iho  latter  is  to  bo  prvfvnvd  to  tt  whcu  the  part 
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to  be  nctod  nn  can  bo  rcachfid  only  Ihraiigli  tlic  circulation.  As  a  Ibcal 
applii.'fltion,  tannic  iicid  \a  much  nioro  puwcrful  ihan  gallic  acid.  Lo- 
Cally  applied,  it  may  be  used  to  ooerccme  rflaxalion,  aa  in  spongi/ gams, 
murcurial  serf  m/>\tth,  kcmorrkfu'^s,  chronic  sore  thro/it.  To  chfck  hemor- 
rhaije  it  may  bo  used  whcnorpr  tho  source  of  the  flow  can  bo  reached 
diruclly,  as  in  eptsfaxi's,  fiirmatanesis,  hemorrhage  from  the  bowfit,  etc. 
To  orroiit  excessive  secretion  it  mny  bo  employed  locally  in  lettcorrhtMt 
diarrfi(ea,  old  abscesses,  chronic  uUer/>,  excessive  perspiration,  osmidr&sit, 
and  Tarioua  (1i»i>n!io»  of  tho  skin.  It  is  aUo  often  very  usoful  for  the 
purpoHo  of  liiinlciiiiig  pitrls  exposed  to  friction,  ae  in  cuNCa  of  aore 
nipples  and  UnJcrfeet. 

ToxicoLOuY. — Tiintiieacid  can  scni-oolybccallod  poisonous;  althongli 
Ilollett  reports  the  caao  of  a  ynimj  girl  in  whom  a  very  large  qiianlily 
of  il  induced  ecvoro  giiKlVic  and  utidDniimd  paitia.  with  obstlnnio  vomii- 
ing  and  constipation,  fever  and  gcnci'al  mniaise.  Both  Schroflf  and  JuduU 
aMcrt  that  eighty  grains  of  it  omise  no  sipHnptoms  of  iniportnneo  in 
the  rahbit. 

Ae  on  antidote  it  is  usaflil  in  tarlar  emetic  poisoning,  forming  nn 
ineoliiblo  tnnnato  of  antimoivy.  It  ia  aUo  tlio  host  chomicftl  antidote 
for  the  poisonous  nlkabida;  hut,  aa  (he  compoutids  il  matcc«  wilb  ihom 
arc  slowly  dissolved  by  the  fluids  of  the  sill  luentaiycnnnl,  il  must  always 
bo  followed  by  cmcticH  and  cathartics. 

ApjjjNisTaATios. — AVlicn  given  to  act  on  tho  stomach,  ta  in  hiomn- 
teniosis,  tannic  acid  Bhoiild  be  In  j>owd«r  (It'n  to  twenty  grains).  "When 
tbe  bowel  in  to  he  influenced,  ns  in  diarrlxpa,  the  drug  Hhould  bcadmin^ 
Istored  in  pill  (thruu  to  fivu  ginins),  so  that>*if  poftHible.  It  mny  pnm  the 
pylonia  undieeolvcd.  For  locnl  use  a  solution  in  glycerin  may  bo  om- 
ployed,  or  the  olHcinal  ointment  {Uitgxientum  Acidi  Tannic!,  U.S.,  1  to  9), 
or  the  troches  ('Trochhci  Acidi  Tannic!,  UA,  1  grain  each). 

AOroUM  aALLIOtTM-GALLIO  ACTD.    U.S. 

Gallic  acid  is  a  white,  powdery  Bub«lnnce,  in  fine  acicnlar  prisms, 
Bohihio  in  ono  hundred  partu  of  cold  water,  in  thrco  parte  of  boiling 
ivatcr,  and  IVecly  soluble  in  alcohol  and  in  ether.  It6  taste  if*  acidulous 
end  autringont. 

According  to  the  offlalnnl  method,  gatlio  acid  is  prepared  by  the 
exposure  of  moistened  powdered  niitgiillB  in  a  warm  place  for  a  month. 
A  ftpocios  of  forniontation,  with  the  development  of  A  peculiar  fungiie, 
is  said  to  oneui',  during  which  oxygen  ia  nhsorbed,  cai-bonio  acid  is 
evolved,  and  glucoKe  and  gallic  acid  are  produced,  M.  9acc  (CItetn.  Newi, 
July  24, 1871)  has,  however,  denied  thin,  affirming  that  the  cbango  is 
Bimply  one  of  hydmtiou,  tannic  acid  heins  an  anhydride  of  gallic  acid. 
Tannic  acid  also  may  be  rapidly  coDveited  into  galUe  acid  by  the  aelion 
of  dilute  Balphurio  nctd. 

Gallic  acid  produces  with  salts  of  tlie  ollialoida  wbiti.-<h  precipitates, 
with  pcwalta  of  iron  a  blubh  precipitate,  with  lime-water  a  wbitiab 
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proci|Mtnte,  clifluging  to  tliio,  iwid  then  to  violot  or  purplish, — all  of 
fhe«e  precipitates  boing  gnllatcfl.  It  docs  not  coaguUtte  gelatin  or  albu- 
men, ntid  diMolTM  in  concentrated  aulphoric  aci<l,  with  production  of  a. 
dMp-rcd  color.  It  h»B  iho  power  of  reducing  RiWar  from  its  solution 
nlowl^  in  the  cold,  instantaneously  if  -warmed.  As  an  aelrtngcnt  it  is 
eimilar  to,  but  much  less  powerAil  thnn,  tannic  acid,  lb  Bscapoe  trom 
tlie  body  thnragb  Uio  kidneya. 

Thdapedtio  Action. — (jullic  acid  ia  not  nearly  so  ufficiont  as  tnnnia 
acid  wbon  applied  locally,  bul,  bocaitso  it  docs  not  coagulate  olbumci), 
should  always  be  proforrod  when  the  part  Ih  to  bo  reached  through  tbo 
medium  of  the  circulation.  It  ia  useful  06  an  aatringont  in  hmnoptysi-i, 
Atematuria,  eolliquatioe  tvxats,  etc.  It  has  boon  rcconimondod  in  broii' 
eAorrhaa  and  in  the  proAise  eipectomtion  of  chronic  phthisis.  In  my 
bands,  bowovcr,  it  biu  oomplotcly  fiiilcd  io  tbo  latter  atfccUona,  In 
certain  Coriaa  of  Bri^hl's  diieast-,  when  there  was  no  abuormally  largo 
eccration  of  highly  albuminous  urine,  I  have  found  it  to  letteon  very 
materially  tbo  excretion  of  albumen. 

AwHMiBTaATios. — Gallic  ncld  may  lo  given  in  powder,  or  Boraetimoa  , 
Id  pUl  form.    The  dose  of  it  ia  l>om  ton  to  thirty  gi-nins,  repcat«d  M 
often  as  may  bo  necowary.    ^Vn  ointment  ( Un^entum.  Acidi  GallM,  I 
to  0)  is  officinal. 

OALLA-OALLS.    n.S. 

Galb  nro  vegetable  oxcrescenccfl  which  are  produced  by  the  dopo> 
^tion  of  tbo  ovn  of  insects.  They  occur  on  almost  all  kinds  of  plantai 
eren  on  ftingi,  but  the  officinal  gall  Is  developed  on  tho  Quorcus  latee^ 
toria  hy  tho  act  of  tbo  fly  Cynipa  {Diplotfpis)  tinctorin.  There  are  in 
commerce  two  Tarietica  of  galla,  derived  chiefly  fVom  the  Levant.  The 
blue  or  green  gatU  art  globular,  solid  bodies,  f\t)ra  the  size  of  a  pea  to 
that  of  a  hickory-niit,  externally  smooth,  or  more  commonly  mnrked 
with  largo  tubercles.  Tbey  aro  the  young  galla  which  have  boon 
gathered  boforo  tbo  ova  of  tho  fly  have  hatched,  or  before  tho  cater* 
pillar  bait  onton  out  tbo  interior  of  its  birthplace.  Tho  white  gulls  aro 
iargo,  light,  hollow  bodioa,  with  a  hole,  through  which  the  Cynips  htia 
Mcaped  after  having  fed  upon  the  iiilcrtor  during  Its  whole  larval  life. 
They  contain  but  little  tannic  acid,  and  aro  of  comparatively  little 
Toiuo. 

THKQAPCtTics. — ^Th©  Bolo  viiluo  of  giiUs  Is  AS  tbo  BouTco  of  tnnuio 
aotd.  Afi  galls,  they  shoald  not  b«  utic^l  in  medicine:  but  tho  Untied 
StatM  Fbantiacopaiu  txicognizcs  o  tincture  (TtMtura  QaUee^  I  to  5), and 
an  oinfffwnt  (  UngueMum  Qalla,  1  to  9). 

CATECHU— CATECHU.    U.S. 

Aooxtntct  oftbewoodof  an  Kaet  Indian  tree, — tbo  Acacia  Catecho. 
It  oocom  in  matwcs  of  various  tthnpo!*,  or  in  small  fhigmaDts,  of 
a  dull  reddbb-browQ  culor,  and  having  a  bittorish,  astringent,  and, 
after  a  time*  aweotiah  taste.     It  contains  kino-tancic  and  calochuio 
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•cidfl.  PaU  eatedku,  or  pamtir,  which  ut  offldnal  in  tlio  BriUsh 
not  in  tbe  United  States  PharmacopaiA,  occurs  in  sinall  cubM,  aboul 
an  inch  in  diameter,  lighter  than  wmler,  pale>ycUowt«h  within,  do«]v 
jdlovith  or  roddirii-broim  extomall^.  Cftt«cha  is  a  powerful  aatrin- 
geni,  which  tnaj  be  used  externally,  or  for  diatrhaa,  io  tbo  doM  of 
twenty  to  thirty  graina. 

Tho  U.S.  I'harmaco|M8bi  reco^nixM  a  eompovnd  tinehtre  (Tiatfans 
Cauchu  Omposiia,  Catecfaa  12,  Cinnamon  8,  to  100),  of  which  the  dose 
i»  one  to  three  fiuidracbios,  and  troches  {TroekUci  Cateeht,  1  grain 
each). 

Kmo-KINO.    U.S. 

The  intpIflKatod  juic«  of  Ptcrocariius  m&r«upium  nnd  of  otbar  ptmtiL 
It  occura  In  unall,  irregular,  angular,  shining,  reddish,  brittle  fis^ 
tneota,  of  a  bitt«rish,  highly  astrin^nt,  and,  after  a  time,  swoelish  taate. 
Tb«r«  oro  four  Tari«tie«i — the  Emi  India,  Woat  India,  Botany  Biiy,  nnd 
AfHcan.  Of  those,  tbe  finit  is  common,  th«  second  mm,  and  tho  hist 
two  are  nerer  bocq  in  oar  market.  Eino  contains  kino-tannio  acid, 
nnd  in  ite  thorapontic  powoni  ia  almost  identical  with  catechu.  The 
doee  U  twenty  to  thirty  grains.  A  tiattun  {Tindura  £inOf  1  to  10)  ia 
ofllcinnL     Uoto,  one  flutdntchm. 

afflMATOXYLON-a-EMATOXYLON.    U.S. 

The  hoort-wood  of  Haimatoxylun  CiimpcchinDum,  or  logwood-txce, 
a  native  of  Central  America, — a  denw,  heavy  wood,  of  a  deep  reddiab- 
brown  oolor,  containing,  besidus  kino-tannic  ucid,  u  cr>'«tallin<3  principlo, 
Hamatin  or  Ifmnatoztflin,  which  when  pure  is  v<-!low,  l>ftt  readily  yields 
red  or  purple  dyes.  Hiematoxjlon  is  a  mild  cfllciont  aairingcnt,  valued 
on  oooonnt  of  ita  ewcetlsh  taate.  It  ia  readily  taken  by  children,  but 
is  somotimos  objoctod  to  on  acoouni  of  iho  staining  of  tho  diapers  by 
the  bk}od-rod  stooU  which  it  producoa.  Tho  following  formula  offvn 
an  effloiont  and  elegant  remedy  for  diarrAaas  of  relaxation ;  the  pro- 
jxirtionn  may  be  varied  to  suit  individual  ca»c8:  B  Ext.  hscmoloxyli,  5ii; 
Atid.  sulph.  aromal,,  HSiii ;  Tinct.  opii  campb.,  fjiss ;  SjTiipi  zingibcris, 
q.  B.  ad  fjvi.  M. — Dow,  a  tabioBpoonful,  proporly  diluted.  The  extract 
{^Exiraetttm  Ihematoxyli)  ia  oflicinnl ;  dofto,  ten  to  thirty  grnina. 

KRAMERIA-BHATAKT.  IT.S. 
ThorootofKraiiieria  Iriaudra,  a  native  shrub  of  Peru.  Tliie  wooay 
root,  OB  it  occurs  in  our  markota,  varies  from  one-fourth  iiicli  to  one 
inch  in  diameter,  and  ft-om  hitlr"  a  foot  to  throe  feet  in  Icriicib.  Tlio 
readily  separable  bark  is  of  n  decp>reddtsb  color.  The  internal  woody 
]x>rtion  is  of  a  lighter  hue,  although  decidedly  reddish.  Tho  bark  cun- 
tains  a  much  larger  pcrocntag*  of  tho  active  principlo,  kino-tannic  acid, 
Ibiin  the  woo.1.  Rliulaiiy  is  a  powerful  astriiigunt,  Mmilar  in  virtue  to 
kino  nud  catechu,  but  ia  never  ndministerod  in  powder.  Tho  Unkod 
States  PhannacopoDia  rccogniaca  an  ojfmrf  {Exiraetvm  Kramtritry,  dose, 
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frn.  v-i ;  a  tincturt  ( Tinctura  Krameria,  1  gr.  to  1  Co.)  j  aad  a  jJtritl  ex- 
tract (^Brtractam  Krameriec  Flviduni),  dose,  twenty  drops. 

Qcrnctra  alba,  U.S.,  nn<i  Qpircus  tiwctoku  iiro  tli«  {noor  barks  of 
the  trooa  wbo«o  namos  they  beiir, — tbu  tehite  and  the  black  oak  respoo 
tiToly.  Thd  latter  Ift  a  rough,  yellowish  •brown  bark,  which  U  used  in 
dyeing,  under  the  name  of  quercitron.  On  account  of  ite  impartinj^ 
readily  its  color,  il  io  mrcly,  it'erer,  employed  in  medicine.  White-oak 
bark  also  stains,  but  not  nearly  to  deeply  as  does  black-oak  bark,  and, 
containing  largely  of  gallo-tannic  acid,  is  used  as  a  mcutw  of  making 
cheap  AStrinKcnl  infuaionii  for  baths,  vaginal  waahes,  etc.,  also  in  powder 
for  poultices. 

Rosa  Gallica,  U-S.,  Eb  the  dried  petals  of  the  hnlf-opencd  Bowora 
of  tho  hundi-ed-loavod  rose.  Tliey  ai*o  of  a  doop-r«d  color,  of  a  pleasant 
Bcorcoly  astringent  tasle,  and  contain  a,  sninll  pni-centnge  of  gallo-tnnnic 
aclil,  rod  coloring^mattor,  and  a  trace  of  volatile  oil.  Sulphuric  acid 
changes  their  inf\iniana  or  tinctures  to  a  Lri^ht-rod  oolor.  They  are 
almost  doelituto  of  thorapeutio  virtuosi,  but  their  preparations,  except 
tho  lluid  extract,  arc  used  as  elegant  vohicloB.  The  MS.  Pliarmacopoiia 
recognizes  a^uu/ lU'/ract  (Kirfrai^fum  Sosat  Flutdttm),  a.hoKe^  (.Vd  Itoaa, 
1  to  12,5),  K  confection  (Confedio  -Roia),  and  A  synp  {Si/ntpta  ifoio^ 
fluid  extract,  1  to  10). 

Rosa  Ciktifoua,  V.S.,  or  Pale  Rose,  contains  no  tannic  odd,  but  a 
volatile  oil,  and  is  used  simply  on  account  of  iie  pleasant  odor:  out  of 
it  ore  prepared  rose  water  (^Aqua  R^a,  U.S.)  and  the  very  oleg«nt,  bland 
emollient  ointmont,  cold  cream  (  Ungttentum  Agum  Itotee^  U.S.). 

Tho  rhizome  of  Geranium  mncnintum  Linn.,  an  herbal  plant,  which 
grows  abundantly  in  open  woods  in  the  middle  United  Stateo,  and  may 
be  rt-cogtii/cil  by  its  liglit-purplixh  poUbt,  Blender  pointed  sepals,  and 
fivo-porlcd  leaves,  is  ofllcinnl  under  the  nitme  of  Gerakiiiii.  It  occurs 
in  pieces  from  one  to  throe  inches  loii.^,  ono-ituartcr  to  one-half  inch  ti. 
thickness,  wrinkled,  contorted,  tuberculated,  often  fibrillatod,  brownish 
externally,  grayish  internally.  The  timto  \*  a  nearly  pure  astringent 
one.  It  containa  largely  of  gallic  and  tannic  acids,  and  ia  a  somvwhnt 
popalor  osLnngont  It  may  bo  boiled  in  milk  for  children  needing  a 
mild  astringenL     Dose,  grs.  xx-xxx. 

Rnus  Oi.»^BRA.  n.3. — The  fViiit  or  berries  of  the  sumach  contain 
•  very  tnry^  percentage  of  tannic  and  malto  acids.  Tliey  are  Lot  usvd 
Intornally,  but  their  fliiij  estmcl  {Exiractvm  Rtu>i$  Glabra  Flufdum, 
U.S.)  affords  n  ver^-  superior  garglo  in  anyinose  affeetiona.  It  may  be 
diluted  with  from  two  to  four  par's  of  water,  and  chlorate  of  potassium 
ftddod  to  saturation. 
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MINERAL  ASTRINGENTS. 
ALTJMEN— AliUM.    U.S. 

Fomaoi'ly  tbo  double  salt  of  alumina  and  potash  cooBLitutod  tb« 
oitlinnrj'  nluin  as  w«ll  iis  tho  ofllcinal  dru^,  Ammonia  OA  a  ticcuudiiry 
product  in  the  mantifacture  of  coaUgiis  hna  bacome  no  cheap,  howevor, 
that  it  is  now  uecd  vory  largely  instead  uf  potuah,  although  iho  potush 
alum  LB  alone  rooognixod  in  our  officinal  etandoi'd.  7ho  two  salts  ar« 
idontical  in  physicnl  and  medical  quslitiw,  but  when  \hs}  ammonia  olum 
is  trituratftd  with  liiue  the  odor  of  ammonta  is  at  onco  evolved.  Alum 
occurs  in  octahodrnl  colorltfUR  cryntals,  which  arc  often  aggregated  into 
largo  maasos.  Its  taeto  is  aatringcnt,  acidulous,  and  ewcotish.  It  is 
soluble  in  about  fiftoen  timua  its  weight  of  cold  and  in  about  tliroe> 
fourths  its  weight  of  boiling  water.  It  is  slightly  efflorencent.  and 
when  heated  n  little  hcyontl  112°  F.  parta  with  its  water  of  crystnl- 
liaation,  and  is  converted  into  a  white  powder,  which  is  officinal  as 
Aluvien  Exsiecatvm,  or  Dried  Alum.  The  nlknlioa  and  tbcir  cnrbouatos, 
lime,  magnciiia  and  ita  carhonato,  tartrate  of  potassium,  and  acetate  of 
load  are  iocomiiatihie  with  uluin. 

Pbtsioloqical  AcrioN. — As  alum,  even  io  Tory  dilute  solutions,  eo< 
ngu1al<J9  albumen,  it  would  appear  oa  though  it  could  not  hs  abflorbod. 
Since,  liowever,  both  Dra.  Geo.  B.  Wood  and  A.  Slillo  a«8urt,  on  what 
authority  I  do  not  know,  that,  ahimina  can  ho  delected  in  the  urine  of 
pcreone  taking  it,  it  or  its  dcriratives  must  find  a  way  into  tho  blood. 
What  i-hiingcii  it  iinUcrguoa  in  the  ulimcntar}-  canalr  or  in  what  form  it 
untcra  the  blood,  iit  not  known. 

Applied  to  a  tiBRUc,  it  acts  aa  &  very  powerful  oatiingcnt  and  irri- 
tant Orlihi.  found  that  iu  dogs  one  or  two  ounces  of  it  uiniply  induc« 
violent  vomitiiig  and  purging,  while  iu  Mil«chcrlEch'ft  oxporinionts  two 
dmchms  of  it  produced  in  rab1)it»  fatal  ga.<ilritiit,  evidently  on  account 
of  their  inability  to  vomit. 

In  man,  large  doses  internally  produce  symptoms  of  violent  gastric 
irritation.  Ono  ounco  and  five  drttchma  of  tho  burnt  alum  caused 
death  in  a  man  In  eight  houm  C-^'  Union  M^dicaU,  No.  64,  18i3), 

TnziiArEiiTics. — Alum  may  bo  uaod  locally  to  ecrvo  all  tho  purpoaeB 
of  a  very  active  astringent  It  has  boon  employed  vorj-  fV^^quontly 
with  BUcccM  aa  a  sfypiic  to  arrest  hemorrhage;  and,  applied  by  the 
atoraization  of  its  aaturatod  solution,  I  havo  found  It  of  ttignal  service 
tu  h<emoptt/fiis  and  in  hranchonhwa.  It  also  fVoqncntly  ontors  into  the 
composition  of  gargles  forbore  throat ;  but  lhi.t  practice  is  to  be  repro- 
bated, sine©  alum  aots  very  destructively  on  tho  toolb.  In  colliquative 
siceats,  sponging  at  botltinto  with  alum-water,  or,  stilt  better,  tho  taking 
of  an  alum-wator  bath,  will  ofUrn  materially  aid  la  restoring  tho  lo«t 
tone  to  tlic  akin.  In  chronic  itli:crs  with  exubcnint  spongy  granulationis 
and  in  certain  eondilions  aP  cotijunclivitis,  alum  curd  is  often  applied 
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wilh  bon«at.  Wbon  it  is  doBirod  to  oxcrt  an  astnagont  notion  upon 
ibo  inturuo]  orgnna,  alum  in  out  nearly  so  uacAil  as  other  members  of 
llio  clasa. 

Owing  to  il*  irrhitnl  proporlios,  alum  when  giv«a  in  ftufficionl  jimount 
acta  a&  a  mccliunical  umvtic,  and  may  be  usti<l  Ha  an  adjuvant  to  the 
ftulpbato  of  sino  orof  copper  in  norcotio  potaoiiing.  Originally  intro- 
duood  by  Dr.  C.  D.  Mvlgn,  it  ie  believed  to  be  of  Borvic-o  in  manl/ranaua 
erovp  not  only  by  its  emetic  nclion,  but  abio  by  mudilyinf;  the  mucous 
mombraniM  witb  whieli  it  comea  in  conUot  In  iu  paaaa^^  down  ind  up. 

Su  long  ago  as  Lho  liuit  century,  Dr.  Grasluus,  of  IlolUnd,  com* 
mcndvd  alum  in  cotica  pietonum.  And,  although  for  a  long  timo  its  valuo 
was  not  rocoguiKcd,  abuiidnnt  conllnnativo  tMtimony  baa  roesnlly  boon 
brought  furward.  Since  it  is  n  nolubte  Hutphate,  it  iti  of  coumo  a  chem- 
ical antidote  to  any  lead  ealt  which  wuy  bo  in  tbu  alimentary  canaJ.  It 
is,  bowovor,  of  service  when  thei-o  ia  no  lead  in  tbo  primie  vise,  and 
must  aet  in  some  way  ax  yet  unknown,  it  lias,  indeed,  been  used  with 
aMorted  iiuccuiss  in  other  nounMOd  of  the  alimontury  canal, — in  gai* 
tralgia  and  in  inteitinat  neuralgia.  Dr.  Aldredgo  even  coiumends  it  in 
habitual  ccnttipalioft.  £umt  atum — U.,  alum  which  baa  bad  in  water 
of  crystal lisali on  driven  off  by  hoat.^ — ia  used  as  a  very  mild  oseharotia 
for  tbo  destnictioQ  of  exubomnt  granulnlions  in  ulcent. 

AouiHisTUATion. — As  nn  oetringcnt,  lho  do»o  of  alum  is  from  tea  to 
twoDty  grains ;  as  an  emetic,  a  tcMxpoonrul  of  the  povrdcr  for  a  cliild, 
a  tftbloflpoout'ul  for  an  adult,  in  xyriip,  repented  in  fifteen  minuios;  io 
eolica  pictonum,  tn-cnty  to  forty  gniina  every  threo  or  four  houra, 
combinod  with  mor]>hine.  Aium  curd  may  bo  made  by  dis^lvinj;  tiro 
drachms  in  %pint  of  milk,  and  straining,  or  by  rubbing  tbe  alum  witb 
white  of  egg. 

Alowimii  .ScLpnAs— SrLPUATB  OP  Alculniuu  (Al,O,3S0,+  lSH0 — 
3SOj,Al,+  18UO),  U.S. — This  eolt,  which  occurs  as  a  wbito  ijnw<lcr,  or 
in  lamollatod  cakes,  or  in  a  erystallino  cako,  la  used  externally  as  ft 
powerfiil  RHlnngviiI  und  antiAcpiiu.  Itttsulution  hasaUo  been  employed 
by  inJ4M:tion  fur  the  prc^crvnliijn  of  cndavorii, 

PLUMBUM-LBAD.  (Pb.)  11.8. 
When  a  Holubtu  salt  of  lu«d  id  applied  to  a  part  in  not  too  conooi. 
tnilcd  solution,  it  acts  as  an  aairingcut  and  Hcduiive.  Owing  to  tho 
coatracUoD  of  the  vc^soU  which  is  induced,  tho  liesuo  becomes  blanched, 
and  any  inflammatory  action  which  may  bo  preaent  is  remarkably 
aiTected.  When  in  concentrutod  solution,  tho  mildest  prepnrntions  of 
loud  are  capable  of  acting  as  irritants,  incrcaning  or  oven  originating 
inflammation.  Wlien  tho  ults  of  lc4»d  are  taken  iuternally  in  thoro- 
|ieutie  doACJt,  no  decided  iiympioms  are  gonci-ully  indiicud,  except  a 
diminution  of  tho  sccratiomt,  ospedally  of  tbocio  of  tho  olimoDtary 
canal.  SometimcA,  when  Aill  therapeutic  do«cs  are  exhibiicd,  a  slight 
lywcring  of  the  ftwjueaey  and  force  of  tho  pulse  (see  Laidlow's  Ob*cr- 
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TftUqiu,  qsoUd  br  StilU-,  Therapetdia,  Moood  ndilioo.  roL  i  p.  177)  it 
BAiJ  to  remit,  bat  I  have  never  wttoaased  tlus.  Tb«  Imolnbie  pr<o{>u«- 
tiofM  of  lead  ace  •imiUriy  to  but  lea  decidedly  tluti  the  soluble ;  yeL  it 
U  doubtTal  whether  tbcj  csd  under  any  drcmnstaDCM  bocomii  irritauL 

ToxjcoLOOT. — .lcut«  lead-potioaiQg  is  nstullj  prodoc^  br  ft  aolubI« 
ult,  noubly  the  aeeut«;*  but  a  cas*  nportvd  by  Dr.  Freyer  (ZetttcAr. 
/.  3f€d.  Btnmte,  i.,  1888)  iihoars  that  white  lead  aod  other  ioaolnble  pre- 
poratioDa  may  act  as  rioleat  aod  ereu  latnl  irritant  potsoDS.  When 
tb«  acetate  is  ingosted  la  toxic  dose,  the  first  symptom  is  usually  a 
pcnUtont  sw««t.  somewhat  metallic  tiiate;  this  in  a  few  miautee  is 
followed  by  TomitiDg.  which  may  or  may  not  be  preceded  by  nausea. 
The  Riattere  vomiled  are  oAen  milkT-whiie,  from  tbe  presonce  of 
cliloride  of  load.  A  M7crc  bnrniiif  por6i9t«Dt  pain  in  the  abdomen 
DOW  cemea  on,  and  ia  aocompanied  with  a  craving  for  drink.  There 
may  be  oNtlinate  conHlipation,  or  diarrhtpa  niay  en.^ue :  in  either  caM 
tho  HtooU  are  generally  black  frum  tbu  tsulphurct  of  lend.  In  certain 
cam  a  state  of  cellapee  is  developed ;  tbe  pulae  falls  to  forly  or  fifty 
per  minute,  the  voice  is  lost,  the  face  is  deadly  pnle,  the  lips  aro  livid, 
and  syncope  seemii  imminent.  In  other  instances  the  norvous  symp- 
toms may  predominate,  or  thej*  may  accompany  those  of  disordered 
circulation  :  cramps  in  the  cakes  of  the  logs,  aerero  nouratgio  pains  in 
the  extremities  pamlysi!)  and  anfeslbesia,  vtwtigo,  etupor,  may  any  or 
all  of  them  be  present.  In  fatal  cases,  coma,  with  or  without  convul. 
eioDS,  finally  develops.  A  distinctive  mark  of  lend -poisoning,  which 
oecosioDally  is  prwent  very  eariy,  is  the  blue  lino  upon  the  gums.  After 
death  mfliimmution  of  the  alimentary  muc-uus  mumlirano  is  someLimes, 
but  not  alwnys,  found.  One  ounce  of  the  acetate,  snbacetate,  or  nitrate 
of  lead  may  take  life. 

The  trealrnentof  acvU  Imd-pcmnrnj  consists  in  the  evacuation  of 
the  stomach,  tlio  exhibition  of  the  sulphitte  of  sodium  or  of  mngne^ium, 
and  the  meeting  of  the  indications  an  they  nriae.  The  Epsom  and 
Olaiibor'A  tialt«i  net  u8  ohcmiciil  uulidotcs,  by  preciE>itiitini;  the  insolublo 
sulphate  nf  lead,  and  also,  if  in  excess,  empty  the  bowel  of  tbe  com- 
pound forined.  To  allay  tbe  ^n^ti-o-inCcntinnl  irritation,  albuminous 
drinks  bIiouIJ  bo  given  and  opium  freely  exhibited. 

Subacute  and  chronic  lead-poisoning  are  almost  nhva^i*  aooidonlal,  and 
occur  most  Ocfinonily  nmon^  those  whoso  occupation  exposes  them  to 
daily  (.'ontaal  with  some  compound  of  the  metal;  manuluc-turers  of  while 
load,  painter*),  glaniers,  and  similar  artisans  Airnish  the  greater  number 
of  victimt^  Thyy  may  bo  seen,  however,  in  porsonw  of  all  conditions  of 
life,  for  although  neither  food  nor  drink  is  often  purposely  adulterated 
with  lead,  yot  it  it*  fi-oquently  introducod  into  tlio  system  acoidontnlly 
along  with  those  nocessitios.  Load  pipes  nrc  hnhituiilly  used  for  tho  con. 
veyanco  of  water,  and  when  tho  wator  containn  calts  of  lime,  even  in 

*  A«wnl)ng  la  IlutruiiinD  I  Han^i^urh  iltr  Tarie'ilngit),  Ihi  pntiitrt  dt  ■iiFr«arK>ii,  n 
fUBOiwduHnit  llift  nlgnof  tauit  XIV.,  WM«oai|itiwd  chkS;  of  uoCats  of  lud. 
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mlDuUi  proporlioD,  no  ovi]  rosults,  bocnuso  tliroiigh  tlio  decompoeitioa 
which  eiiHUes  insoluble  coalings  are  depojuted  oa  the  initide  of  tho  pipes. * 
When  the  vrulcr  ia  pure,  no  auoh  reactions  occurring,  tho  Icud  is  slowly 
diasoh'cd  in  tho  form  of  a  eftrboiiiit*,  and  poisoning  may  rveult.  Poi- 
soning \isM  alwo  frequently  reauHod  from  the  use  of  cosmolk-e  and  hair- 
drcfl,  from  cooking  bread  witJi  paiatod  wood  (Le  Progres  Mid.,  1877, 
349),  from  imp«riV!ctly-bumt  pottery  iSchmiiWa  Jtikrk,  Bd.  oxliv.  p. 
279;  PhUa.  Med.  Tmes,  vul.  iv.  pp,  241,483),  IVom  Itiibitiially  biting 
silb  tlireAd  which  ruso&lly  nunulUclurers  often  load  with  Jvnd  to  giva  ' 
freight  to  itj-f  and  in  other  curious  vrays.  ' 

That  form  of  Icnd-poisoningiti  which  colic  is  Iho  most  decided  synip* 
torn  is  often  spolcoo  of  as  subacute.  After  some  dnys  of  mataieo  nnd 
wrctchodaoM.  or  somotimes  very  suddunly,  iho  victim  is  taken  with 
abdominal  colicky  pains,  which  incrcaso  in  intou-sity  until  they  bocome 
Y«ry  Bovcrc.  T'loy  arc  ooiiatant,  with  occai*ioDal  oxAc«rbatiouis  uro 
Bomutiinvs  dull,  soiootimos  sharp,  are  generally  described  as  twiatiog, 
and  seem  to  centre  aronmi  the  umbiliciiH.  There  is  very  oftun  repcat«d 
rvtcLing  and  vomiting.  The  wuUa  of  tb«  abdomen  are  retracted,  rigid, 
ktiolted ;  the  IkiwuIb  are  obstinately  costive ;  the  tongue  is  contracted 
and  whitish,  iho  appetJto  gone,  niid  the  thiiiii  sometimes  exocesive 
2foaralgic  pains  in  the  thorux  and  in  the  extremities  are  of  froqiient 
ceeamuoo.  In  some  cases  the  conjuiicitva  is  diHttuctly  icicrude.  This 
oonditiun,  which  is  kuowa  as  colk  pictonum,  or  lead  colie,  may  aftor  a 
time  nbnto,  and  the  patient  convalosco ;  more  usually,  liowcrar,  the 
attacks  recur  from  time  to  time,  boconiiug  gradually  less  severe  and  diB> 
tioclive,  and  the  iwtient  gradually  powe^  into  chronic  Icad-poisooiug. 
Occasionally  the  colic  incroases  In  sovority;  somotimos  the  course  of 
the  di-'tenso  in  interrupted  by  various  violent  aocidonls. 

The  caaee  of  ehrcitic  Iftvi-poiioninj  vary  so  much  in  their  symptom- 
atology M  almoet  to  baffle  conctae  deMinpiion.  It  has  sMMiied  to  me 
that  the  symptoms  coo  beet  be  sludiod  by  arranging  the  canes  in  groups, 
but  it  must  be  rvmcmbcrcd  that  iu  nutunj  not  onlyditboso  groups 
shade  into  one  nnollier,  hut  also  that  there  are  ull  kiiida  of  mixed 
cases, — OAfws  which  oflTor  simultaneously  or  successively  sjaiplomsof 
two  or  more  of  those  various  gmups. 

The  Qivtgroup  contains  the  L^rvnt  bulk  ofcnMs  of chroaio  kad-poison- 
ing,  at  least  as  seen  i»  this  country.  The  symptom!)  consist  of  failure  of 
health,  mora  or  lewt  digestive  disturbance,  nnd  double  wrtst-drop, — i.  #., 
paralysis  of  the  cxtunattr  muscles  of  each  hand.  Not  rarely,  Ihe  only 
noiieejiblo  symptom  is  the  wrist-4rop,  the  general  health  Aveming  to  Ihi 


*  For  »n  obboruo  sitloteoo  U«  «b«ailciU  Mlali<iD  of  *rat«f  to  iMd,  Me  SrimlA't  Akr- 
Ua*r.  «ill«.  37S. 

f  Cbranic  laad-pai*aaitiK  b  prodnecJ  iBach  inaM  ir«i)u*iiU]r  by  InsoliiUa  than  Lj  Mlubl* 
■sai|MiiBda  «f  loaili  iwd  it  h  pnteUo  lb*t  aaj  Mtimln«  )trpp«ntiDii  mt.f  oaii'*  it.  Tboi, 
SbttMUW  oT  iMd  hM  kiUod  Bonbtn  oT  |>m|»I«.  Sm  frdUat  Xttu,  ii.  I»7  bIm  ntrajt, 
«•!.,  It. 
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Toiygood.  The  truonaLuroof  such  eases  can  uauiilly  bo  at  cidco  recoi;* 
niMd  by  the  bilateral  cbaractei-  ol  Lho  wriat-drop,  cdi-«bral  and  prosauro 
paialyBoa  boing  almost  invariably  uiiilaujrul.  i  liava  soon,  howovor, 
bilnteral  prewtin'e  pnifty,  and  also  one  i>r  two  caseH  of  uiiilal»rnl  plumbio 
wriitl^i'op,  duu  Cu  u  luL-ui  obaurpliuu  oi'  k-jid,  in  uii  tiilisau  uhusu  bund 
waa  much  of  Lb«  time  ia  a  pr«paratioa  of  the  m«tal.  Similar  ciasca  have 
b«DO  roeorded  by  Dr.  Manouvricz  (^L' Intoxicatioa  Satuniiyif,  Paris.  1871 ; 
see  aUo  La  FrancA  MeJ^  1882,  i.  829).  Th«  wriel-drop  may  «xi»t 
alone,  but  not  mrely  tliera  ia  with  it  aaifalliesia  of  tbe  atfoctej  part,  or 
wtnotimos  of  the  sbuuldcrc  or  ntbor  unpanilyzod  purliou  of  ibo  body. 
Whsn  ibe  parulyalH  ia  coinplottv,  the  eluctro-coiitrautilily  uf  iho  muiiules 
18  in  groat  ]nirt  or  altogether  abaeut. 

Tho  rarer  formn  of  chrQiiic  lead-poi^onin;^  inay  bo  divtdud  mto  the 
Corohml,  tbo  purtpbtiru-epiiial.  and  iLw  uulritivc. 

In  Ibo  corubiiLl  cslmoh  should  hn  includod  Ihuse  wliiL-b  aru  coiuraonly 
spoken  of  as  encejikulopafhin  saturnina,  or  satamina  cerebriti-i,  in  which 
tho  violuul  bruin-symptoma  may  dovolup  wilb  grtut  HuddeniicM,gr  tnajri 
be  preceded  by  some  days  of  houdaclie,  glddtoess,  ftltiepleeanotis,  dit- 
tiirbod  viitioD,  strabiainus,  tiunituftaunutii,  p>4yi'hical  nbcrmlion,  or  other 
prodromen  of  brain  diaturbanvfl.  Celirinin,  which  is  atnoug  tlie  cliiof 
maQire^tationa  of  tbu  fully-rurmbtl  conJilion,  luuy  bo  mild,  but  ia  oflea 
maniftCttl ;  stupor  may  replace  or  altornato  with  it ;  and  viitlent  opilopti- 
form  convulsion;!,  endinrr  in  c^ma,  nro  not  intVcquont.  Tbci^e  convuU 
Bioiift  are  UBiudly  the  procunsoi's  of  di^th,  but  rot;overy  may  occur  even 
after  the  inoHt  severe  Bymptoriia.     (Case  ;  See  Charite-Annalen..  ix,  159.) 

Without  tbu  dordopmont  of  such  ecvoro  symptoms,  liiradacho,  loss 
of  raem:ory,  giddincaa,  Bomnolenco,  hemianieathoiiia,  dtsturbanoe  of  the 
Bpectal  senses,  apliasia,  monoplegia,  hemiplegia,  or  multiple  cerebral 
pubtos  may  occur  during  chronic  lend-poJHnning.  Death,  proccdod  by 
severe  cerebral  sytnptotus,  may  laku  place  without  organic  lesion  ;  but 
luiiaily,  wbon  focal  Hymptoius  have  been  pre«iuDt,  luculizioJ  ulU' ration  of 
brain  stniclui'e,  secondary  to  disoasos  of  the  ('ereliifi!  vesnels,  or  to  chronia 
innammatiou  of  tbo  bruin  or  ita  mcmbraiit^a.  can  be  dotL'Clud.  Suumtimos 
tho  cerebral  eymptoms  are  uii£inic  ;  indeed,  ti'ue  plumbic  encephalopathy 
and  plumbic  uncmia  from  ci>ntractod  kidney  may  coexist.  Again,  the 
more  seriouit  affection  may  be  masked  by  a  eaturniuo  hysteria,  siui'O 
cat^os  have  been  reportt'd  by  Charcot  and  by  I>util,  iu  which  hys- 
terical bomiaiiieMtliosia,  amaurosis,  anonmia,  lo^a  of  Honno  of  ta^to,  and 
other  cerobral  Fiyuptomit,  have  bt^en  the  outcome  of  a  major  hyoteria 
duo  to  chronic  tcad-poisuiiing.  Such  eauos  as  tbeue  probably  only  occur 
in  individuals  of  previnuftly  hyateriua!  temperament,  and  must  be  ox- 
trcmely  rare  in  pon>on4  not  of  the  so-called  Latin  race. 

D)»turbnncos  of  vi^ioD  arc  ao  frequent  and  so  marked  in  Icad-poiflon-', 
ing  as  to  deserve  spepial  meniion.    The  amblyopia  riiny  eonio  on  elowly  or'1 
suddenly;  it  may  bo  partial  or  it  may  bo  complete  ;  it  may  coexist  with 
kidney  disease,  or  may  bo  entirely  indopL-ndcnt  of  the  latter;  asso- 
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elated  with  it  may  bo  a  true  optic  neuritU  or  a  true  optic  atrophy  ;  but, 
on  tbo  ullicr  banJ,  it  may  oxiat  witliout  dcmoDatrublc  ilisuuso  vt  the  optio 
nerrea.  It  is  undoubtedly  ofloQ  duo  to  a  duease  of  thu  optic  nervoa 
tbenadTee,  l>ut  the  occurrence  of  homonymous  beaiiaiiopvia  in  somo 
oaMfl  seems  to  dumoiuili-atQ  iliat.  ihu  blindnwu  may  be  of  oeiitriu  origin. 
StnibiBmue  fVum  paralyusof  tbe  extcnial  rectus  or  otbor  ocular  muade 
19  Bomdtimes  of  aattiniiDe  origin.* 

Tliti  socoud  group  ofoiuwH  ofcbrouio  lead-poiBoningare  Ibose  in  wbtch 
Uio  nerTe«ymptoms  apparently  originate  below  tbe  corobrum.  Among 
Ui«»e  may  bv  uionUonod  cuttott  sucb  as  huvu  bcoii  rupurted  by  Putnam, 
by  Tliiior,  by  liaymond,  and  by  (i.  L,  Walton,  in  wLiub  ibu  pbvnooivua 
reoemble  tbose  of  locomotor  ataxia,  except  in  Ihu  proMoce  uf  lender- 
Iietd  over  tbe  nen'e-truuks,  preftvrvation  of  the  tendon  rellexeti,  or 
eome  otber  atypical  8yroptotn».  I  have  mysulf  buvd  ituvorul  ciuci)  in 
vhicb  tho  eymptoms  roMtublod  tboM  of  au  acute  poliomyoUlis,  con- 
fiisiing  ubiefiy  of  wideapread  paralj'sea  with  mpid  wauling  of  the  tnus- 
cloii.  Thcao  caws  usually  can  bu  difforeotiutud  by  tbv  premjuce  of  violent 
neiinilgic  pains,  p&ralyais  of  the  bbiddor  and  rci:tiim,  or  other  atypical 
frymptoma.  Similar  to  tb«M  cascfl  aro  those  epokoD  of  by  Dr.  d.  Lyoa 
(Otu.  dt  Mipitavx,  16S9),  in  wbioh  a  rapid  gonenil  paralysis  8p^l^a() 
flrom  part  to  pait,  until  at  la-^t  aphoniii  and  dyspnceji,  and  even  death 
from  aepbyxiu.  resulted.  Severe  iiiLructublu  uhurca  bus  been  produced 
by  lead.  Disturbancea  of  sensation  may  occur  in  lead  poisoning;  aaees- 
tbtisiiw  aro,  perhaps,  not  very  i*an>,  nail  violent  iieumlgic  paiiw,  probably 
duo  lo  neuritis,  may  bo  the  chief  manifeatalion.  In  a  case  in  which  my 
diaf^uodiA  was  contirmcd  by  tliiJing  load  in  the  di-inking- water  and  in 
the  urine  of  tbo  patient,  tbo  symptoms  wore  intense  general  pruritus, 
with  violent  neuralgic  pnins  ahooting  through  tho  rectum  nnd  tbe 
urethra,  coming  on  at  uighl  and  producing  an  inaomnla  which  appeared 
to  be  uncoDiiuerable.  The  lesion  in  most  of  thoso  motor  nod  sensory 
CMM  is  probably  in  tbo  norTo-tronks,  and  the  very  rapid  pul»a  seen  is 
■ocue  of  them  may  be  due  to  disease  of  the  vagi,  uiiKS)  Provost  and 
BEnet  have  found  pi-ououuoed  degeneration  of  ibcso  ncr\'«i  (Aev.  Jfed. 
Suim  Jt«m.r  ix.,  1S89). 

Tho  thinj  group  of  casca  are  tboee  in  which  the  pot«on  chiefly 
•xpendH  ili^elf  upon  glandular  or  visceral  organii,  or  in  producing  wide- 
spread nutritive  cbaiigea.  It  would  seem  that  almost  any  of  the  vital 
structures  may  undoryj  degeuurnlion.  Prolossor  Polain  {La  SematM 
MiJicaU,  vol.  viii.,  1888)  reports  a  ca«o  of  witnniine  eirrliows  of  the 
liver;  while  Dr.  Valonee  CN'aney,  Thfsig  266,  1««8)  doiiiiU  a  [)eculiar 
plumbio  parolitla.  Rudolf  Maior  (Firc/iow's  Archiv.  xc.)  haa  (bund  in 
poisoned  animals  atrophic  degenerations  of  tho  intealinal  glnnd»  and 

*  ror  ilbwuwkiii  of  daaila,  »«  B^n.  -("•*.  «'"..  l**"!  !««»>«»««,  Aftk.  J,  PtftioL 
jr»f«.  M  f»i*i.(ui»„  18T«,  p.*ll;  19:6.  p.  TiS;  A.  IteComn.  If*  Vltrmiai^M^ilaU  nx.'xi'w. 
rwt(.1B7S;  Prauit.  Pr^ri*  JfM,  ISlt,  Til.  MO ;  Dtbore,  md.,  99,  117;  Akx.  WMtpbal, 
4r«U>/Ur  Piftiiat^  III.,  lSfr-4S. 
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uralU,  and  tnero  cnn  )>e  no  donlit  that  similar  itllerationg  ar«  one  CftOM 
of  tlio  oinnctBtiDu  uni]  anibmin  iu  old  cnses  of  litiinnn  pluinUsm. 

Of  great  frequftucy  and  importaaco  aro  tbo  losi<>nd  produced  by 
lond  in  tho  kidnoy:*.  It  mn»t  be  rumemliercd  llmt  tomporuiy  albums 
nuria  may  occur  in  leadpoisoiiing  withoui  eurioua  iniplicaiion  of  the 
kidneys ;  whilo,  on  the  otht^r  hand,  fntnl  nophrltie  may  exist  whon  tbero 
is  no  albumoti  in  the  uriiio  iDr.  Lanc^iwiux,  Trant.  Internal.  Mud.  0>n- 
gress,  1881.  ii.  191).  A  pflrslBl^iit  lov?  lipucifiu  gruviLy  of  tbe  urine  in 
lead -poisoning  Is  a  Bymptom  of  the  utraoBt  gravity.  Geppert  (ZeiU 
tehrift  f.  Klin.  Mid.,  v.  161)  confirms  (ho  obscrvolion,  proviouBly  made 
byOIivi«r,  that  in  toniporiiry  plumbic  albuminuria  many  isolated  kidn«y 
epithelial  cii]U  ntay  often  bo  foiiTi<l  in  ttiu  urinary  sediments ;  and  it  is 
evident  that  a  pnrNistenct-  nf  thin  condition  muHt  end  in  chronio  reoal 
dieuaso.  AfLcr  dt^th,  uhich  may  bo  iiiducud  by  iirfpniia,  tlie  kidneys 
are  found  oontraoted,  grniiulur,  with  exccssivo  dovetopmout  of  the 
JlbfouH  tiKauo  (followed  l>y  contraction)  and  groat  thiolionin^  of  tfas 
%TallB  of  the  blood-vestfiicU :  tlioso  changes  are  identical  with  thoao  of 
oontructod  Itidncy  proOut-od  by  gouty  and  other  irritant  poisnna.  As 
Ellonborgor  and  iXofniuitjIcr  liave  shown  that  the  load  is  chiefly  eliiui- 
tinted  by  the  kidneys,  the  O-oquoucy  of  pluinbie  uvphrilis  is  ea^iily 
explained  ;  but  It  in  not  readily  peresivod  why  it  h  «o  frequently  asao- 
cintcd  with  an  urthmlgia  >vlioso  course  and  IveiouM  clottcly  isimutato 
thoao  of  chronic  gout,  Gorrod  (18511  j,  Dickinson,  Lanceroaux,  Itoscn- 
Btein,  Leydon  {ZaiUchrift /.  Klin.  Med.,  18S4,  p.  SSI),  nnd  other  nuthora 
havo  i-epori<;d  »o  many  caHUB  of  ibis  associutton  of  renal  and  gouty 
maaifutstatioHH  that  it  can  srarcoly  be  donbtod  that  the  plumbism  Ja 
the  cause  of  the  gouty  ^'mptomtt,  and  not  Biinply  a  complication  of 
gout.* 

There  arc  certain  cases  of  lead-poisonin;^  whith  do  not  conform  to 
any  of  the  types  an  yet  givon.  Among  thoso  very  irrox'dur  ca^cd  may 
be  mentioned  tho«e  reported  by  Dp.  E.  Levy  (^Schmidt'x  Jahrb.,  Bd.  cUi. 
p.  250),  in  which  aeutu  asthma  u'as  produced  by  the  inhalntioji  of  the 
du!)t  of  white  lead.  Again,  rbronic  natumino  asthma  U  somutimea  seen 
in  facblc,  narro vk- -chested  |)eople.  Upon  prcgiiatit  woiiiun  the  ioQuetice 
of  the  poifion  is  7ery  deleterious,  and,  as  was  shown  by  Dr.  Constantino 
Paul  {Archiv.  Oen.,  ISSfl,  vol.  xv,),  it  vm-y  oommonly  producsH  the  early 
death  of  the  fietua.  Lcgriuid  and  Winter  {Compt.-Mcnd.  Sec.  Biolog., 
1889)  fonndjn  such  a  foetus  not  only  the  lt)Moas  of  chronic  lead- poisoning, 
but  also  the  metal  itself  In  the  liver  and  in  the  kidneys. 

As  any  of  theae  obacure  maniftslationn  of  lead-poieoning  tatty 
exist,  and  even  prove  fatal,  without  a  diniinct  history  of  other  more 
cbaractoriatic  phenomena,  groat  care  is  sotnetimos  nuces&ary  to  avoid 
being  rainled,  and  not  rarely  the  tnie  nature  of  saturnine  epilepsy 

•  CoiMiilt  Dtatioh.  Mtd.  WatUnnkt^ft,  I8S3,  pp,  I8G,  Stli  13«t,  p.  lit ;  al«o  Dr.  P«al 
Uuebolil,  Di*  BUietrgi/iHng,  Berlin,  tSS3.     I  bive  myttsK  mmd  odo  mm 
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or  of  saturnine  albuminuria  is  ovcxlookod.  Heneo  tho  importanco  of 
tlio  bine  line,  upon  the  gums  tcAfM  tMey  join  the  teeth,  wliieh  ia  very 
nommon  in  poraons  eufTering  IVom  lend-poiMning.  It  Is  raid  to  b«  tlio 
rofluU  of  a  formation  in  tho  vralls  of  tho  capillarioe  of  tho  niilphido 
of  load.  As  vna  first  pointed  out  by  Br.  J.  J,  Putnam  {^Trans.  Amer. 
Neurol.  A$scc.,  1883),  chronic  lead-poisoning  may  oslst  without  this  blue 
lino  upon  tho  gumn.  Under  eiich  circumstnncoR,  if  the  s^inptoma  bo 
obscure  ibo  diagnosis  can  bo  ostabUshod  only  through  a  chemical  ox* 
aminntioa  of  the  urine.*  The  practitioner  should  s««  that  the  uriuo 
which  1ft  to  bo  Hont  to  tho  chomittt  for  examination  b«  slightly  acittt- 
fiod,  that  (lirGtitty  aftur  positing  it  be  put  in  flint  glass  bottles,  and  ibat 
it  bo  at  least  a  quart  in  quantity. 

Id  tboso  caaos  of  load-poisoning  irbich  punuo  n  slow  coureo  to  doatn, 
tbo  paralysis  involvos  after  a  time  the  extensors  ot  the  lower  as  well  as 
of  tbo  uppor  extrrniitto^,  opilepUc  paroxysms  oocur  at  in1e^^-al8,  ruvk- 
ing  payia  glioot  through  tho  limbs,  points  of  cnlaneoua  anoMlhowa 
appoar,  and  often  albuminuria  aids  io  producing  the  fatal  issue  Gradu- 
ally Itio  patient  becomes  mora  and  more  oaoheotio,  gonenU  cedoma  and 
tho  whitened  ekin  betray  the  increasing  aniemJa,  tlie  paralysis  oxtouds 
&om  rausclo  to  muecio,  locomotion  bocomos  impossible,  and,  if  a  coo* 
TUlalon  or  other  accident  do  not  cloao  the  scene,  duath  at  last  takes 
placo  fVom  lo<«  of  power  Iti  the  respiratory  muticles.  M.  MaUisscz  baa 
found  tbut  in  the  nniemia  of  lend-poinoniRg  tbo  rod  globule*  aro  not 
only  diminiahod  In  number  but  also  iucruasod  in  sini  (^Archives  de 
Ph^sioloffie,  1874,  p  50). 

Aflor  death  tend  has  boon  ftoquontly  doteclod  in  tho  timnioa.  Iloiibol 
found  moHi  of  it  in  the  bones,  and  leM  in  tho  muscular  than  in  the 
nervous  system  ( ITrcAoio  und  Hirsek'a  Jahrbucher,  1871,  vol.  I.  p.  316). 
Profuesor  Chatin  iComptes-Rcndua  Soc.  de  Biol.,  1S02,  iv.  84)  obtained 
from  tho  ecrvica!  spinal  cord  thrc«  in  one  hundred  and  fifty  parts. 
In  tho  Rtiidioa  of  Ellenbcrgw  und  V.  Hofmeister  (Arch.  /.  Witim.  vnd 
Praii.  Tkierheilk.,  x.  216)  the  liver  and  kidneys  wore  found  to  contain 
tho  most  lead,  a(\or  thorn  tbo  bonc«,  then  tho  norvc  centra,  and  finally 
Ihe  floeh.  Prevottt  and  Binec  (/or.  cit.)  found  (hulead  in  all  the  Itinuos, 
but  beliovo  tliat  it  etipccially  accumulates  in  the  hidnoyH. 


*  Per  aa  vlabanU*  ditoaulaD,  •••  LmiIid(  Artiola  to  Tktntp.  Ool,  Dm^  l>8Ti  >lM 
nfTflji.  (7<ai.,  m.  M,  alK  1t.»1. 

f  A  qiMMioB  of  iha  man  Mno«H  LnpottMkM^ iiliUb  kt  prwent  «•  •ranot  *Ua  toaiinm- 
poclUtraly,  ti  •>  Io  «hMh«r  Mleroti*.  nanriti*,  and  ocbir  ebnuiia  affartioni  of  Iba  aattov* 
iftUm  wbUfa  bar*  b««a  t««kDB*4  M  iiliapathlo  »t  of  unkaown  ftrtgin,  an  nal  hraqacntl^  Iha 
Bltoawi  nf  aa  vntinJj  Utaal  iMd-pousniajf.  Ia  a  rtnai knUa  (■•|>«r,  ttt.  J.  J.  PiiImmd,  oI 
BaMoD  ( rrati*.  Amur.  Amtrinn  ^AytiVlani,  lL),dMaribet  caM*  aotitelj  apart  fmn  naofniaal 
tjpM  of  leut^puiMniPX,  in  »hi«b  lbs  ntiiat  vm  foand  in  lb*  urine,  Tbiin  raiiM  saj  b* 
fronpal  ai  fullon:  1.  Traiabliiii;  at  banda;  mom  at  mMdm*  aBd  numbnan  ts  tO«;  laB«l> 
ftatliif  paiu  Id  i»t*i  fati|na  OD  *t»rUaa.  3.  Mark*!  'profnvira  qiMUe  p«Mp1a(la,  •llh 
ayoib  aA4  pnyUUcj  raaMloat  j  alaiia  and  wid«  atrophj'  of  baodi.  i,  Vtvftamlta  waakaM* 
mAaUikMi  la  hflh  with  dlSoMd  aal  alm«l  iiaiT«nal  paiaa ;  markol  Inmur.  i.  T«mp«Tar]r 
pals  la  obaU,  vltk  aliykt  djnpmaa ;  pnptmtita  Dnabnaaa,  baariiMM^  aad  wtaknoa  la  kfi. 
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Tbo  eleotro-museiilor  contpflctility  i»  nfToclod  very  early  In  load- 
poUoriing,  niifl  rany  be  lost  before  iho  voluntani'  movomctits.  It  is 
stcitcd  by  M.  Rij'inoiid  tbat  tbo  sborl  cxtcurior  of  tlio  thumb  |ire8cr\-oii 
He  function  when  all  Iho  other  cxtonsor  miisclos  are  paralyzed.  Tho 
pamlyxod  niusclM  nra  finally  oxcoedingly  wasted,  nnd  their  structura 
may  bo  so  totally  doslroyod  that  scarcely  a  ninjEcla  striated  (ibro  can  bo 
round.  The  nvrvc-trunks  are  loRsonod  in  eize,  in  mnny  of  tkoir  tubules 
the  mcdiitla  has  b««n  replaced  by  ftitty  grnnnlos,  nnd  In  eomo  ra«i«« 
every  imcc  of  tho  tiihulos  has  dittappearcd  nnd  the  nervo  been  reduced 
to  a  fibrous  cord.  According  to  the  roBcarclies  of  M.  D^g^rino  (^Comptcs- 
Rcndua  Soe.  de  Biol.,  1880),  the  first  appoaranco  of  change  in  a  nerve- 
trunk  consists  in  tho  myeline  booomin!:;  broken  up  into  blocks,  and  tlio 
nnturo  of  the  change  ia  a  comminjijlirig  of  a  pftroni-'hymatoua  and  nn 
intorstitint  neuritis,  which  both  D^g^rine  and  Vulpinn  hare  ti-nced 
npwards  as  far  as  tho  anterior  spinal  roota.  Lnncircnus  (Gas.  Med. 
de  Paris,  lSr.2,  1871),  Weatphal  {Arch.  f.  Psych.,  iv.  776),  Friodlnndor 
(FireAoic'i  Arch.,  Ixxv.  2-1),  and  others,  may  be  cited  as  having  found 
voiy  distinct  pcriphontJ  Imona  iii  Icud-poisODiiig,  Whether  the^e 
lesions  begin  in  tho  ncrvo  or  in  the  muaclos  oannot  be  confiidurod 
aa  determined.  Bir^lsall  (iV.  1'.  Med.  Record,  Miirt-h,  IS82)  rciwriod  a 
cast)  of  what  he  believed  to  be  a  plumbic  myositiii,  and  Gourbault  (Z.e 
Progris  Mid.,  1860)  dodcribcs  primary  alteration  in  tlio  ncr\'0B,  similnr 
to  thoeo  Boon  nRcr  section,  a»  occurring  in  poisoned  guiaea-pig^  while 
MM.  Deboro  nnd  Koaut  (/,<  Pr-ygres  MM.,  ISiG,  151)  dewjribo  the  &n\ 
ohangcjs  M  resembling  those  of  nubacuio  myositis,  and  Fi-iedliinder  em- 
phatically a!>»crts  that  lessoning  in  th«  ^zo  of  tho  muscular  fibres  nnd 
muUipUoutton  of  tho  muscular  nuclei  precede  the  ncrve-dogcnciiktion. 
On  tho  other  hand,  Vuipian  (^M^lndifs  du  Systime  JV>n«wx,  1879), 
Monakow  (^Arch.  /.  Psychiat.  und  Nervenkr.,  x.  495),  Oeller  {Fextsehrift 
<km  Aerztl.  Vcrein  d.  MiincAcit,  3883),  and  a  number  of  other  observer* 
(for  rofcrencce,  see  Arch.  f.  Psychiat.  nnd  Ntrvfixkr.,  xvi.  477)  have 
noticed  slrtieiural  changes  (polionayelitia,  capillary  horaorrhajjcs,  otc.) 
in  tho  spinal  cord  of  men  dead  of  plunibisra;  while Popow  {yitehdw't 
Arclilv,  JJd.  xciii.  p.  351)  found  that  when  guinea-pigs  were  rapidly 
poisoned  (six  to  eight  days)  with  lead  thuro  was  produced  a  central 

h,  KnmbnMa  In  f*M  aoil  l»^  wilh  ImpBlmanl  at  ntroDfclh;  tramor  of  hamla  ■s.d  longua; 
•outa  wiMliiijt  af  imnll  inutdM  or  hunil*:  tei]i|iorikr}'  relenllon  of  urlD«.  Clumilj'  runiitcl*! 
wlitt  (till  >ubJo«-t  U  tbc  question  irhoiher  leu*]  inDj ngt  bv  foraleiiEtb  of  Itno  fntboi/nom  a,aA 
•iPfMrnrin  tlie  urlna  without  iloing  injiLrj:  lo  Iho  hciLtlb.  In  ii  recent  [lajxr  (BuiIoh  ittd,  St'^ 
Jtrnm.,  vol.  DSxiiK,  I^UO),  l>r.  Palnnm  brlnir*  rorwant  itjor*  fiwU,  wlinM  Inport  1i  kt  prM»nL 
r*tj  i«uhtta}.  Innn  ataminiitiaa  arth«iirin«'ariUt7-«Igbt'peraatia,pr«ienlln|  no  erldttiaoa 
of  uiydiwfranKemHilcf  benlih,  load  vulroDnd  in  the  |intportion  ef  >boot  tavent«en  p«r  tvot., 
whllo  tb«  nrlo«  of  tUirtj-»ix  pnvo-Di  Buflaring  fn>m  ohrocle  and  «nbobroiiio  affnitWn  of  tho 
Iii»r*t%  n«(T«-MDlrM,  Mil  tjiintit  eantoonuIiMd  lia<l  In  Iho  prupiirliun  or  Ortj  p«rooDt.  In  lli« 
but  Krovp  NM*  OMW  nf  trwmati  <rUb  dablllly,  of  obrnnln  oiDlilplv  nourlUi,  multlpla  MlnriHd^ 
(pMtie pkntpUglft,  ntaien1*r  Uroph^.  optleptj,  loinliea,  dlgMllv*  dUoFdara,  oU.  (BMian  Mid. 
^itdSiiry.  Javrn.,  tol.  siii.,  18NU).  On«o<uinot  t>*1|i  ni«paot(Dg  tbitt,  (•■ting  tadrfMUr*  w>t«r> 
Npplj,  BoituDUni  ua  MpMlk]1;i  prana  to  guuUin  Itad. 
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myeliUs,  which  first  affected  tho  Iftrj^e  cells  of  tbo  grny  matter,  and 
al1vrwnr<l8  involved  llio  whtio  inntlcr,  tho  poriplioral  ntirvu-liIami.mtH 
remaining  normiiL  Tlioro  in,  honroror,  no  real  contmdiction,  a»  Popow 
belifivus,  butwuon  hia  obsorvntion^  and  tlio^e  of  Gourbnult,  for  tho  latter 
{Arch,  de  Phf/siol.  ^Vonn.  (t  Path.,  1873)  poisoned  his  Rnimala  verj*  filowly 
(BIX  months),  and  it  in  not  improbable  that  the  mpidily  of  tho  poiiw>niri(t 
should  huvo  infiucnc«  iipoit  iho  auat  of  thu  IcHion.  Aa  alroady  Blnt«4l, 
tho  Bj-mplomn  of  phimbiflni  may  exactly  Bimulate  tboee  of  f^ncml 
poliomyclitia,  nnd  ]>c^rin6  hns  fotind  degeneration  of  tho  motor  cclK 
Tb«  evidence  nt  prewnl  indioatea  that  luai)  ia  capable  of  producing  u 
peripheral  nouriti><i,  and  alno  a  centric  poltomyeliiiK,  whicb  may  or 
may  not  cncxist  in  an  Indiviiluiil  cfutoj  tbo  proK-ibilJtion  I>oing  in  favor 
of  a  poculinr  pcriphci-nl  nouriti^  as  tho  primary  Icaion  of  ordinary 
plumbic  wriat-di-op  (see  pajior  by  Profoeeor  Schultao,  Areh.  f.  AycAtaf. 
It.  iWtnJfaJtr.,  1885,  xri.  809  ;  aI*o  Ppevost  and  Binot.  lac.  cil.).  IJ«>nior. 
rha>]eos  into  tho  ncrvo-oentres  sometimes  occur (Xe  Propria  Mi'l.,  xii.  827). 

Tho  exfTftim  of  lead  with  the  gall  i«  very  acllre,  but  il  la  probable 
that  it  cliiofly  cnrapoH  frnm  the  body  with  tho  urine.  The  oliminn- 
Uon  iMiems  to  bo  capricious,  and  much  affected  by  iodEdo  of  polasaium 
(U«1mim,  Ann,  Phys.  et  Chim.,  xxvi.;  Pouchot,  Arch,  tie  Pftgsioi.,  xit. 
74)  and  by  other  influonc«s.* 

Tho  treatment  of  chronic  load-poisoning  evidently  arranges  Itsolf 
vnder  three  indlfotiona:  Int,  to  prevent  tbo  ingestion  of  more  of  tbe 
poison ;  2d,  to  aid  in  tho  elimination  of  that  in  the  eystom ;  3d,  to  re- 
lievo «ymptora8  and  restore  loat  ftuictiooB.  In  load-colic  both  of  the 
lust  iwo  indicationfl  arc  mot  by  purg«tivei!>,  to  n-hich  opium  should  bo 
added  to  relieve  pain.  It  bt  often  nccosattry  to  u»o  tbo  moat  poworAil 
drastic*,  «uch  as  croton  oil;  but  aonna,  salts,  and  other  of  tho  milder 
oalbarticH  should  alwnys  bo  tried  fli>t.  Alum,  it  i»  asacrtod,  act«  in 
Bomo  anknowii  way  as  a  Hpotn&c  in  Ivad-colic,  and  from  twenty  to  itlxty 
grains  of  it  may  bo  j^ven  four  or  Are  times  a  dny ;  but  my  own  oxpo- 
riODce  is  not  favorable  to  it«  use.  In  the  more  chronic  forms  of  lood- 
jioSsoning,  to  Aillil  tbo  second  indicnlion  bathnofsidphurGtof  potaRsium 
should  ho  cmployod,  and  lodido  of  potassium  be  ndmlnislered  internally. 
Tbo  bath  should  bo  given  (l>r.  A.  Eulonburg,  DaitscK.  Arck.  j.  Klin. 
Med.,  Bd.  ill.  p.  60G)  In  a  wooden  tub,  two  or  thro«  timc«  a  week,  and 
■faould  contain  six  or  seven  ounces  of  the  salt.  The  patient,  during  tbe 
half-hour  of  hia  continuance  in  IL,  ahould  be  tram  time  to  limo  irell 
rubbed  with  a  coorBO  towel.  On  coining  out  he  is  to  be  thoroughly 
washed  n-itb  wamk  eoapeuds.  Tho  dose  of  the  iodide  should  be  from 
fifteen  to  twenty  graimt,  ndministered  after  meals,  in  diUite  solution 
A  caso  is  reported  in  the  London  Lancet,  1876,  ii.  53,  in  which  galvanic 


■  IiMd  iuu  b«*n  toand  Ik  ih*  orlng  -of  nikn  or  of  Ibo  lancr  ■nlmato  b7  OrDIa,  Ltwald 
I  (JaM«l«'4«iv  <'*^  inMi'niird,  BrMlan,  ISCI  f,  Oamtrow  (  Vtretna't  A'tlir,  Rj.  xii.),  Aa- 
■WthM  {Arri.  /.  B»prr.  I'^lk.  .«t  Piarw.,  m.  MO),  ukI  0«1ti>g«  t  »'.>>o-  Ur^.   WV*«>t- 

adkrififltM);  klM  la  S7  eUBl««l  mttIm  at  tb*  Uslvflntur  UMpltal. 
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baths  were  iiaed  eiiccessAilIy,  tho  patient.  bcin;;i;  ]jlacc<l  in  tlio  balb  ond 
tho  poaitivo  poio  of  n  twonty-oighK.'oil  batlflry  nppliod  to  iho  nnpo  of 
the  not-'k,  the  negative  to  the  feot.  H'hun  sovcre  cerebral  njinplonis 
ariao,  troatmcnt  is  of  lilUa  avail,  and  bUouIJ  bo  largely  expoclant* 
In  cosoB  of  load -poisoning  in  which  tho  Bjinptonia  rosemble  tboe«  of 
acute  pnlioTTiyoHti!*  I  hnvo  used  aseoniling  dosce  of  strj'Chnino  with 
niosl  oxtraordiiiary  results,  rapiJIy-deopening  pariUyBis  boing  almost 
nt  once  controlled.  Ic  la  osMDtial  th&t  the  strychnino  bo  piulwd  to 
tho  point  of  Byfifomio  inlolomnco.  It  Ih  host  to  adminiHtcr  it  by  tho 
mouth,  or  if  used  hj'podcrmically  it  should  bo  given  at  least  twice  % 
day.    It  may  posBibly  prove  of  value  in  other  acute  forms  of  Iwid-palsy. 

Tho  local  use  of  ulectricity  la  oxceedio^lj'  important  to  rwtoro  tho 
lost  funttion  of  nervo  nnd  miwclo.  When  tho  faradic  current  olieita 
A  roMponso,  it  should  ahvayti  bu  employed  ;  but  in  gnmo  caae»  {Meyer** 
Electrkiti/,  Now  Yoik,  ISG9,  p.  284)  tha  continued  ourrwnt  rolaiiis  its 
power  3^61*  the  indutted  ha^  lost  all  it«  influence.  The  rule  is  alwsya 
ta  apply  tlint  current  which  cauaes  conlraetioa;  if  butli  fuil,  tho  coo- 
tiuuud  curroul  should  be  ueod,  tho  puloa  boing  roversod  at  intervala 
of  four  or  dvo  seconds.  The  electrical  s^nces  should  bo  tri-weekly, 
each  lasting  about  fiAoun  minutoH,  and  they  should  bo  pernorcrcd  in  foi 
mouths.  1  have  seen  great  iuiproTeiuonl.  iu  &  ca»c  n-hich  fur  the  Criit 
four  months  yiolJod  no  rosulta;  indeed,  long  aflor  voluntary  muvcment 
bad  in  great  moasure  returned,  no  form  of  electricity  would  cause  con- 
traolion  of  the  alfuct^id  inuack-s. 

PnYsiol^oiCAL  Action. — The  symptoma  of  acuto  leod-poiaoning  ore 
chiefly  duo  to  it^  local  irritant  action,  but  those  of  chronic  poisoning 
are  of  wider  eignidcance.  How  the  load  is  absorbed  to  produce  them 
is  uncertain,— probably  as  an  atbuminata  All  tho  compounds  of  lead 
nnd  albumen  ae  yet  discovered  by  tho  chemist  are,  however,  procipi* 
tated  by  nlltidino  carbonates,  and  cannot  therefore  exist  in  tho  blood. 

The  Bymptonia  of  chronic  load-intoxioation  to  bo  acoountod  for  arO| 
the  colic,  the  anfoniia  and  waiting,  the  palsies,  and  the  rare  caacs  of  ccro»* 
bral  symptoms  or  ef  kidney-degonorution.  In  ospluiniog  thorn  wo  are 
chiefly  indebted  to  tho  rosoarchoa  of  Dr.  Ernoflt  Harnock  {Archiv  f, 
Experim.  Path.  u.  Pharm.,  187S),  who  employed  Ihu  compound  of  lead 
and  ethyl,  first  discovered  by  Locwig.  When  this  ia  injected  into 
ftuimald  iu  largo  quaalitios  it  causoa  a  rapidly  fatal  train  of  Bymptoma 


*  It  «Mma  dffabtfu,!  fTh«(tiertli«ialp1i'ur  bntha  renlljr  aid  climlnntian,  bnl  I  hnvo  utrtuinlj 
fMm  {ooil  rnllovr  [lirir  usa.  It  hiM  boas  drukil  ibat  (b«  InrllitB  ftnla:  bjt  cimrs  arc  rp|iiir(«d  in 
whieh  load  WW  tint  tn  ttio  uilna  bofore.  uii<l  «ru  iiflnr  thn  kdmlnlalnitlfxi  n(  Cli»i]riie  <w« 
llrii.  Mill.  J«»r*.,  \K*0,  il.  ]0:tl).  MoriMver.  Dr.  Job n  MiiTaliiill  iD.trap.  Sat.,  ir.  97)  hM 
■liufrn  hj  nciatX  nEpfiHittonl  thmt  Eiotuai-uin  i^jrliili.  \a  >ifluli«ci  brh*  ild  dqIIod  on  tb?  inaoL^blo 
cnrbonnlc  knJ  |>ho*]ihiti«  uf  land,  oltb  tbc  formntloD  uf  a  «'>1uljl«  U;h1  DUuijitiuuJ, — il<jutila 
lodlds  of  iMtd  nod  poliLsiium ;  na<X  thorarcrn,  if  Icmj  tiilion  into  Iho  ijurcra  bo  diii'oiiinl  !ii 
lh«  liMuot  u  iuulubla  aiirtK'iutto  or  |)tiru|i)iatii.  tbn«  IsTttr  aumpaunili,  on  tb«  mlinlDlftra- 
Uoa  of  potutinm  lodM*,  will  b«(lMaiDp«««1,«lth  (ha  proiluHinn  of  ■  loluUe  lead  carapoon^ 
*B  J  eootoqueBll^  a  more  rapid  •limieatlMi  of  Ibe  l«ad  wUI  aoaat. 


ASTitll/OEXTS. 


4<B 


QTtdently  dno  to  tbo  action  of  tho  compouncl  Itmir.  Wlien,  howovor, 
the  introduction  into  tbo  Hyatom  bus  been  nlour,  u  ckroDic  poisoning  is 
produced  by  tho  lead  set  free  Id  tbe  blood  and  tiasuoB. 

Under  these  circtinislancM  a  oonstftnt  symptom,  in  both  dogs  and 
rabbits,  in  diarrlia>n,  duo  to  a  violontly  increnaed  peristalniM,  with,  in  tho 
dog,  occoMionul  attoclo)  of  colic.  As  both  tbo  diarrhoea  and  tho  oxc4»- 
air«  porista]»is  arc  arroatcd  by  atropia,  Ihoy  are  probably  tho  rosuU  of 
■n  action  upon  tho  intestinal  ganglia.  Tbo  colic  in  man  ia  probably 
due  to  the  oxcitcmt-Mit  becoming  so  intense  as  to  cause  spaaniodic  con- 
traction of  the  mit!«culnr  coat  of  tho  intestine  and  consequent  arrest  of 
porifllalsiH,  oblitcrntion  of  the  iotootinal  lumen,  and  oonatipatioo.  If 
■uch  1)0  the  caae,  lai^o  doaos  of*  belladonna  should  at  once  ^ts  relief 
Dr.  Uurnack  found  that  in  do;:^  tho  lead  olhyl  produces  violent  ex- 
citement, with  chorea,  con^'ulHions,  etc,  ovidently  duo  to  an  exciting  or 
irritant  action  upon  the  cerebrum,  and  believes  that  this  explains  tho 
saturnine  ccrubral  cosoe  ftoinolimce  sueri  iii  man. 

The  chief  nymplom  of  tbo  poisoning  in  iVo^H  was  a  progrouiTO 
palfly  of  muscular  origin.  The  muscle  became  exhausted  on  rc[>cat«d 
galvanization  much  more  rapidly  than  is  noniml,  and  after  death  was 
in'.'npnhlo  of  undcrjjo'mj*  poinplot*^  pnat-mortcm  rigidity.  The  peripheral 
ncrroB  appeared  to  hare  escaped  entirely.  The  hcnrt-muscle  tdiared 
the  fate  of  the  voluntary  muMloa.  Tho  niuaculur  action  of  tbo  poison 
WAS  excessively  pronounced  in  rabbits,  but  ^as  feeble  in  degs  and  cats. 
Dilf<;ront  results  have,  however,  been  arrived  at  by  I>r.  H.  von  Wysa 
(  VireA/tw's  Arch.,  Bd.  xcli.),  who  found  that  tho  loss  of  reflex  activity, 
etc.,  in  the  fVog  was  Lot  prevented  by  tpng  an  art«Ty  so  as  to  protect 
tbfl  leg  tVom  tho  poison,  and  that  the  protectod  muscle  lost  its  power 
of  responding  to  electrical  stimulation  just  aa  fhst  a«  did  the  one  riia<<bed 
by  the  load.  He  conclitdos,  tliorcforo,  that  the  paralysis  ia  of  centric 
origin.  Curci  ia  staled  to  have  proved  that  load  exerts  an  in-itaat 
influence  upon  the  pcripboral  brancbca  and  ganglionic  centres  of  the 
pneumogasiric  (txn;.  Jltbdom^  18S3,  S&2;  from  Gazzetta  degli  Ospitali, 
Uatvh,  1883). 

The  pulse  in  lead-colic  is  luually  very  hard  and  tense.  Sphygmo- 
graphic  studios  made  of  it  by  August  Frank  (^Detttsch.  Arch.  Klin.  Mtd., 
xvl.422)  and  Ernc«t  ]lardenbowor(fi«rfia.  Klin.  Woeheruchr.,  1877,  12C) 
have  been  thought  to  indicate  a  condition  of  general  arterial  spasm, 
and  baro  given  rise  to  the  vorj'  improbable  theory  that  tbo  CoUu  iS 
caused  by  intestinal  anntmia  from  vaeo-motor  contnction.  Bsrden- 
bowor  found  that  hypodermic  injections  of  pilocarpine  relievo  simul- 
taneously the  pulso  and  the  colic,  precisely  as  Uaniack  discovered  that 
atropine  does,  llnrnack,  however,  found  that  in  rabbits  and  dogs  the 
load  ethyl  has  no  action  upon  tlie  circulation  exeept  by  diroct  Influcnco 
on  the  cardiac  muscle,  and  that  it  does  not  produce  vaso-motor  spasm, 
[o  is  probably  correct  in  believing  that  the  pulse  of  load-colic  is  duo  to 
\Vi  overfulnoea  of  tbo  blood-veaeels  produced  by  on  oxpiUoioo  of  Ihv 
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blood  from  tho  infeetinca  hy  tlio  sovero  spaam  of  their  coats.  Accord- 
ing to  the  res«arcbc3  of  Elbnberj^or  and  Uofinoist«r,  iu  tbo  sbocp  toxio 
do8C8  of  lend  ^roatly  duproee  tliu  climiaaliun  of  uroa. 

The  following  proparatiocis  of  load  arc  ofllcinnl  in  tho  United  States 
Fharinacopccia : 

PLUUBI  OXIDUM-OXIDE  OP  LEAD.    U.8. 

Litharge,  which  is  prepared  by  blowin*  air  through  melted  load, 
SOCUrB  in  smiill  ycllowisli  or  orango-colorcd  scales,  wliich  are  insoluble 
in  all  ordlnaiy  niciiMnia.  It  is  rarely  used  as  a  doeicc-aut  autriiif^Dt 
powder  for  ulcors,  but  itr  chief  employment  in  medicine  is  as  the  basis 
of  the  following  preparation!*: 

Emptasimm  Phimbi,  or  Zeml  Plaster,  is  made  by  boiling  lithargOj 
olivo  oil,  and  water  togotlier,  Glyoorin  is  set  fVoo,  and  the  oleo-mar- 
gfirnto  of  lend  \s  formed,  i^cad  pliister  occurs  in  grayitth,  cylindrieal 
roUa,  whiuh  boccniemihefiiTe  nt  the  tomperature  of  the  body,  and,  spread 
upon  Icid,  is  flometimes  used  as  a  protecLivo  to  pnrte  exposed  u>  preMuro, 
or  to  superficial  ulcci-ti  or  abmaions.  Emplastrum  Rcsina:,  or  Jimn 
Plaster,  or  adhesive  or  sticking  plaster,  \a  mado  by  ineorporating  roAin 
with  load  plaster,  and,  epruad  upon  liueii,  is  much  uwd  in  surKory  for 
racclianicnl  piirpasi>9.  KmpUiftrum  Saponia,  or  Soap  Master,  ia  made  by 
'.be  addition  of  eoap  to  load  plaster.  It  is  employed  chiefly  as  a  pro- 
teotive. 

FLUMOI  ACETA 3— ACETATE  OF  LEAD,    V.S. 

Sugar  of  lead  ia  made  by  tlio  action  of  acotic  acid  upon  lilhargo,  or 
upon  nheote  of  lend  exposed  to  iho  a:r.  It  occurs  in  truusparcnt,  ack-u- 
lar,  often  n^^egnted  cry»tnln,  of  a  RWcet,  atj-ptio  tasto.  It  is  eoluble 
in  water,  to  which  it  usually  imparts  a  slight  niillcinosft.  From  it«  hoIu- 
tion  it  i*  precipitated  llaclc  by  Riilphnrot1<d  hydrngcn,  whito  by  aolublo 
ciirbonatoa,  chlorides,  and  *ulphaloa,  and  bn^bt  yoUow  by  iodide  of 
potaatiium.  It  i^  aUo  incompatibld  with  the  mucilsi^  vf  slippery  elm, 
but  BCfti-cely  so  with  that  of  flaxseed  or  of  pith  of  easwuafVas, 

TDKiurKUTics. — A  solution  of  acetate  of  loud  is  used  very  larj^iy 
in  acute  external  infiammatiOTts  as  a  eodative  and  astringent  lotion. 
Although  choinicHlIy  Incompntiblo,  it  18  f^quently  combined  very  ad- 
T&Dtag<eoutdy  in  thcHO  canes  with  npiutii.  Aa  a  too  concentrated  solution 
acts  as  an  irritant,  tho  strength  for  use  on  the  »l<in  should  not  exceed 
ton  grains  to  tbo  ounce.  In  diseases  of  the  eye  it  is  condemned  by 
ocuUttta,  bccauHe  when  thor«  is  any  abniRion  of  tho  cornea  it  is  Tory 
prone  to  dcpotiit  an  opaque  film. 

IntemaEly,  ncolnto  of  lead  has  been  employed  7cry  lar^ly  in  Amor- 
rhagc ;  indeed,  Professor  Goorgo  B.  Wood  commends  it  as  the  most 
VTilanblo  of  al!  nBtringonts  in  hamoptysis  (Therapeutics,  vol.  i.  p.  158). 
I  think  it  is  now,  however,  rarely  given  for  this  purpose.  It«  chief  use 
at  present  h  in  diarrhrm.  On  account  of  its  sedative  properties,  when 
the  parg'ng  is  attended  with  inflamoiation  it  is  the  moat  eorricoablv 
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of  an  the  astrtngonts ;  and,  owing  lo  tbe  protnptnem  of  tta  action,  It  In 
also  Tory  valuablo  in  casc«  with  profUso  ecrous  iliscli&rgcs.  la  diftcnterif 
it  is  Tcty  uftoful  whenever  the  diBcharj^  havo  bocomo  copious.  The 
dose  is  from  two  to  Svo  grains,  nlnayB  in  pill,  repeated  pre  re  nata. 

Liquor  Plcmbi  Subacrtatis, — The  Solution  nf  Subaeftate  of  Ltad, 
or  GotilartTs  Extract,  as  it  is  somotinios  oallod,  is  a  colorless,  Hmptd 
liquid,  of  a  sweetish,  nsti^*ngont  tnstc.  It  is  mado  by  boiling  Hlharge 
in  a  solution  of  acotato  of  Ivad,  nnd  hns  &n  alUalinc  reaction.  When 
oxposod  to  the  air,  it  mpidlj  absorbs  carbonic  acid  and  d«poeita 
carbonate  of  lend,  Iho  noulral  arctate  being  left  in  solntion.  In  Its 
acrion  upon  the  human  organism,  Goulard's  extract  rcaorablos  very 
closely  tli«  simpto  acctnto  of  lead;  but  it  ts  [wvor  u^d  inLomall}'. 
Externally,  it  is  a  favonte  application  in  cows  of  tpraim  or  brui$es,  as 
well  as  in  guper/i^ifil  inflammation.  For  this  purpose  it  rpquire^  dilu- 
tion, and  from  a  Huidounct}  lo  four  fluidounccs  of  iL  may  be  added  to  a 
pint  of  water.  When  used  upon  a  mv  Burfoco,  the  Btrongth  ahonM 
not  b«  so  grcatn  A  sedative  poultice,  which  is  Tory  highly  roeom- 
mended  by  some  ph^'sicinns  in  tbo  uarly  stages  of  inflammation,  may 
be  made  by  sattimting  cnimbs  of  stalo  bread  with  Goulard's  extract 
diluted  witli  four  to  six  times  its  bulk  of  water.  This  [loultico  must 
bo  applied  cold.  The  offioina.1  Liquor  Plumbi  Subucetaiis  Dilutui,  or 
Diluted  Solution  of  Subacotato  of  Ijoad,  is  of  the  strength  of  tbroe 
parla  in  a  bundrod.    It  is  too  weak  to  be  of  much  raluo. 

Plumri  Carbokas,  U.S.,  or  Citrbon/ite  of  Zfad,  Is  a  heavy,  white, 
toatcIcM  powder,  insolublo  in  distilled  water,  but  t>ligbtly  soluMo  in  water 
containing  carbonia  acid.  It  is  unod  solely  aa  an  external  sedative  ap- 
plication.  Rubbed  up  with  Unseed  oil,  it  constitutes  whit«-Icad  paint, 
and  in  this  form,  or  in  that  of  tbo  ointment  ( Ungaenium  Plumbi  CartC' 
natii,  TJJi.),  it  is  a  roost  efflciont  dressing  for  (Vesh  buma.  Care  must  be 
ta.lccD  in  its  use,  howovor,  when  a  largo  aurfocfl  is  involved,  as  Itfad-collfl 

haa  beon  caused  by  its  absorption. 

■ 

PLt:aiB[  NtraAs,  U.S.,  or  Nitrate  of  Lead,  occurs  in  white,  ncnny 
opaque,  octahedral,  very  bcnvy  crystftU,  soluble  in  alcohol  and  in  seven 
and  a  half  parts  of  cold  water.  It  is  used  chiefly  as  a  disinfectant 
Dissolved  in  water,  it  forms  LedoyaCa  Disinfectant  Soltition.  It  acta  by 
deoompodng  the  sulphitrctled  hydrogen,  itself  being  converted  into  a 
salphtiret  of  lead.  It  is  said  to  attack  actively  the  soldering  of  pipes 
(Rtporl  on  Hygient,  V.  8.  Naoy,  18T9).  Its  chemical  reactions  are 
Bimilar  to  those  of  th«  acotalo,  flnom  which  it  may  bo  distinguished  by 
a  mixture  of  it  and  sulphuric  arid  etrilting  a  red  color  with  morpliine. 
Nltmto  of  lead  is  fVoquontly  xmcA  in  onyehin  maligna.  Tbo  dcftd  part 
of  the  nail  should  be  cut  away,  and  the  powdered  nitrate  thickly 
spriaklod  over  the  surfaoej  a<\er  s  few  dn^'s  the  slough  separates, 
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Icnving  &  clean  ftnir;ico,  upon  wlikb  llie  new  null  usually  aoon  forms. 
SomoLimea  mora  tiian  oue  spplic-ation  of  Iho  remedy  is  roquired. 


BISMUTHUM— BISMUTH. 
Tho  motnl  bismuth  is  never  used  in  modicino  in  its  eimplo  or  metnlli^ 
form. 

BtSaiUTHI    SUBCiRBOXAS-SUBCARBOKATE    OP    BISMUTH.     UA 

( Dio,co„iro— 2Di,o,co,.  n,o .) 

A  whito  or  yollowish-whito  powJur,  lasteless  and  odnrlcRsi,  totnlly 
iosolublo  in  water,  soluMo  with  offorveBcence  ir  diliito  nitric  ncid. 

BiSMCTHI  SllB(llTRA»,or  SlTBKlTRATK  OP  BrsUXTTH,  U.S.,  18  H  hoftVy  WbitO 

powder,  odorless,  with  a  faint  aciii  l«ste,  and  a  decidedly  acid  re-ftction 
■when  applied  to  moistotiftd  litmus-paper,  insolublo  in  water,  soluble 
■without  ofFor\'e8<;enco  in  nitric  acid.  Tho  officinal  processes  for  llio 
preparation  of  these  saltH  are  too  complicated  for  diaeuasion  in  a  work 
like  the  proaont,  the  object  of  tho  various  etnges  being  to  got  rid  of 
arwnic,  which  contaminaws  all  iho  bismuth  ores  of  Eiiropo.  Of  late 
years  tho  South  American  bismulh  haa  boon  introduced  into  commerce, 
and,  as  it  contains  no  arsenic.  Ciimnif>rclal  bismuth  preparations  an 
no  lonjfor  contnminated. 

I'nrsioLooiCAL  Action. — The  ftctiona  of  tho  Bubnilrat«  and  of  tUe 
Hubcftrbonato  of  biamuth  nro  ao  osnctly  similar  that  they  ean  pmcfically 
bo  conuderod  as  one.  Orfila  and  others  of  the  older  ubsen'ui-s  aLtrlhuted 
to  bismuth  violent  irriiant  propenioe,  roportin^  severe  symptoms  and 
ov«n  death  after  its  ingestion.  Thoso  r<^»ult»  wure,  howcTvr,  duo  not  to 
the  biemuth,  but  Co  the  arsenic  with  whieh  it  was  eoutamiDatod.  Tho 
eolullo  prepai-aUons  of  bismulli  aro,  it  is  true,  ootive  irritant  poisons 
(see  BlSMUTHl  Citras),  but  the  insolnbli)  suhcarbonnto  and  »ubn!trato, 
when  pure,  have  prncliually  no  in-itant  infiuunee.  1 1  wiis  Cufinerly  dented 
that  they  aro  diaaolvod  at  all  id  the  alimentary  canal,  but  ii  19  now 
certain  ihal  thoy  aro  very  slowly  absorbod,  and  as  slowly  eliminated. 
Harnack  affirms  {ArzneimitUltckrc,  1S83.  p,  383)  tliat  tho  mctiil  has  been 
found  by  Orttia  in  tho  liver,  Bplcen,  and  urine,  and  by  Lowaid  in  ibo 
milk.  MM.  Borj^orotand  Mayon^<tn(^owrfl(3i  del' Anatomic,  1873, p. 212) 
Btate  that  when  the  Hubnitrnte  of  binmuLli  ittadmiui^turcd  ibeiuvtaleaD 
always  be  detected,  after  a  few  lioui-s,  In  tho  urine.  They  have  nlao 
discovered  it  in  the  eorouB  extidation  of  dropsy,  ond  have  proved  that 
vhcn  n  f«w  grains  of  tho  ttalt  muntiuned  arc  given  to  rabbits,  in  from 
twenty  to  thirty  minutes  ii  can  bo  found  iu  the  urine,kidn6yB,sploeD, 
blood,  and  musclon,  and  even  eight  f\ixys  ailor  tho  administration  can  bo 
datoctcd  in  nil  tbu  tissues.  Five  days  aAcrtho  exhibition  of  a  gramme 
of  the  BubnitratJi  to  a  man,  they  found  traces  of  tho  metal  in  tho  livor 
and  kidneys;  but  the  nnaly.<iis  of  tho  body  of  a  woman  dead  sixty -two 
days  after  the  inyoalion  of  two  gnimmca  yielded  only  negative  results. 
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Professor  E.  S.  Wood  aIbo  h«  det«ot«d  biamuthin  the  urin«  four  vrecki 
after  lu  last  oxhihition  (7Va)w.  Amer.  JS'eurolog.  Assee.,  1883,  p.  23). 

The  disoovcrj-  by  TUcodora  Koclier  (  Volkmanri's  Klinischer  Vortra^, 
No.  2£4)  that  the  most  insoluble  bismuth  pre]>ftratioDS  are  actively 
antisoptic  led  to  tbcir  use  in  «urg«ry,  and  lo  the  fUrlbor  ditcorory  that 
nbon  applied  in  very  large  quantities  lo  estenBivo  vrounded  Burfaoes 
they  are  capable  of  yielding  »o  mucb  bismuth  lo  abaorpuoa  as  to  pro- 
duco  a  poisouiog,  which  ia  (;harectorixed  by  acute  stomatitis  with  a 
peculiar  black  discoloration  of  the  mucous  membrane,  usually  beginning 
upoD  the  borders  of  the  tcetti,  but  ^proadiug  over  the  whole  muuth, 
followed  by  an  iiiU»tinal  caiarrh  with  pain  nnd  diarrhea,  and  ia  severe 
coses  with  de«^uamativo  nophrilis,  nit  ohoirn  by  albuminuus  urinu  and 
opitbelial  tube-casts.  (For  caset,  see  Kovber,  he.  cit,  also  Frofouor 
Peterson,  VeutKhes  Mei.  Wochmschr.,  Juno  20,  1883.) 

That  bisniuih  is  capablo  of  ucliog  us  a  puisou  Ui  the  lower  animals 
has  be«n  abundantly  proven  by  the  experiments  of  F.  Bataer  {C<tmpt.' 
Rend.  Sae.  d.  BiMog.,  Paris,  1889)  and  of  P.  Daleho  and  E.  ViUcjean 
{^liiiU.  (fen.  de  Ther.,  Ivii.,  1888),  wbiuh  show  that  whether  given  by  the 
mouth  or  liy^KKlunuicnlly,  repented  hirge  doses  of  It  produce  gradual 
failure  of  strength,  a  peculiar  Btomatitis,  and  evldouces  of  gostro-tutM- 
linal  irritation,  with  death  from  exbanntion.  Balzer  states  that  the 
stonmitLiB  whiuh  it  c»u)i«a  dilfen!  fmra  the  sluiuulitls  of  pLyalism  in  ihs 
tendency  to  rapid  gangrenous  change ;  and  also  that  the  bismuth  is 
oliminatod  with  tho  Nttiru,  bile,  and  urine,  but  has  a  distinct  tendency 
to  Bocumulato  in  the  tii^uos. 

TiLEaAPEDTics. — Whou  brought  in  contact  with  the  mucous  mirm- 
branea,  the  innoItible  preparations  of  bisraiith,  by  virtue  of  their  weight, 
tend  to  adhere  and  to  act  as  proloctivos;  they  obso  exert  an  anttseptio 
Influence,  and  by  their  slow  absorption  produce  a  persistent, — peculiarly 
persistent, — sedative,  astringent  action.  Thoy  are,  therefore,  of  great 
serrioe  in  the  treatment  of  irriiatlons  and  infiammations  of  those 
mucous  membranes  with  which  they  can  be  broui;ht  in  contact.  Thus 
they  aro  usofttl  to  allay  vomiting  dependent  upon  gastric  irritation.  Id 
simple  neuralgic  gastrie  pain  following  eating,  ospecinlly  when  occurring 
In  feeble,  badly-nuuriahed  Hubjocl«.  bismuth  is  often  of  gruat  service ; 
and  oven  in  carcinoma  it  may  pnllrate  by  alleviating  pain  and  vomiting. 
In  pjfr9$it  it  is  sometimes  euo<««sfbl ;  in  gastric  and  enteric  catarrhs  il 
is  a  standard  remedy.  In  simple  liarrhtra  of  irritation,  and  in  the 
chronic  diarrticea  of  camps,  the  btsinulh  preparations  are  oflen  very 
efficient ;  and  In  the  cbmnio  boted  comj^ainti  of  children,  cttpecially 
as  seen  In  the  summer  season,  gtren  with  pepsin,  they  are  almost  in- 
valuable. Bismuth  is  a  very  valuable  topical  remedy  id  the  treatment 
of  mucous  inflammallonn  ami  of  ulcers  to  which  it  can  be  applied 
dipoctly.  Thus,  in  the  beginning  of  a  gomrrhaa,  the  iojoctioo  every 
two  hours  of  a  mixtnre  conlaining  twenty  grains  of  bisrautb  to  the 
oonoo  usually  brings  immediate  relief;  in  a  similar  way  it  may  be  em- 
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ployed  to  leuconhtEa  and  In  acnte  coryza.    In  Gernuioy  it  has  been  to 
bOiuo  oxtont  ompiojred  aa  n  aurgieat  drowing. 

Admikistbatiok. — In  onlor  to  p;et  th«  best  atUtinablo  roftulU  ttom 
tho  use  of  Bubniliitto  of  binmulb  it  la  iiocot^snry  lo  vary  iho  dose  and 
method  of  admimslraliun.  In  stomncbic  atTuctiona  from  five  to  flAeen 
graiaa  may  bo  giren  preferably  wLoa  the  etonmcb  is  empty,  in  order 
tbftt  the  bismuth  may  bo  di«tnbut«d  as  closely  va  posoiblo  over  th« 
gostrio  muctouH  iDcmbrsQe.  In  inleelinal  digeasos  lYom  flfVocQ  grains 
to  a  drncbiu  may  bo  oxbibitcd  from  ono  to  two  houm  aftur  moala  at 
A  time  when  tbd  gastric  conlonts  are  eecaping  through  tbe  pyleriu. 
Children  bear  proportionately  very  lai-ge  doses:  thus,  five  to  ten  gnuns 
may  be  given  to  a  two-year-old  infant. 


BisucTBi  CiTBAs.  U.S. — Tlio  iiisolublo  citrate  of  hiamuth  is  not  a»«l 
in  meflicinc,  but  has  been  inlrodncec!  into  the  Phnrnincopaeia  for  the 
produeiion  of  the  soluble  Bismufki  et  Ammonii  CUras,  U.S.  According 
to  Fodor-Meyer  (_Inauy.  Di8$.,VfuTzhurg,  187&),  the  ammonio^jitrate 
of  bUmuth  causes  in  rabbits  violent  ti-emblings  with  diorrbcea,  accom- 
panied after  hirge  doses  by  disturbance  of  the  sensibility  and  of  co- 
ordinntion.  tetanic  cramps,  altered  n.-9piratloii  (in  tho  beginning'  accal> 
crated  and  superficial,  afterwards  becoming  slow),  continual  lowering 
of  the  bliiod-proBflurc,  and  dcntb.  The  same  observer  noticed  in  chronie 
poisoning  similar  s}inpU)ms  with  albuminous  urine  and  after  death  fatty 
dogenoration  of  tho  liver,  heart,  uitd  renal  tiocrotiDg  structuro.  Similar 
observations  were  made  by  ilory,  who  {_lnauq.  Dits.,  Borne,  1883)  stotoa 
ihftt  the  death  in  mammals  is  tho  result  of  cardiac  piinilysis,  and  that 
in  tho  advanced  stagos  of  chronic  poisoning,  when  tho  blood 'pressiiro  is 
very  low.  it  ts  not  elevated  by  etimutntioi'  of  the  splanchnic  nei-%'c»  nor 
by  asphyxia.  W.  Steinfeld  {Arch.  f.  Exper.  Path.  v.  Pharm.,  sx.  41) 
bait  obtained  inthelVog  fh^m  the  administration  of  ammonio-citratoand 
anunonio-tartmto  of  bi^iiniuth  peculiar  treinbling»  of  the  voluntary 
muecJes  with  prolongutiun  of  contraction  upon  stimulation  with  the 
galvanic  current,  and  alowini;  of  the  heart's  beat,  uUo  after  BufHueDt 
do!;eM  paralysis  of  nerves  and  muscles ;  e^oet^  which  he  attributes  not 
to  tlie  bismuth,  but  to  the  aciilsof  thepieparations.  He  8tat«8  that  tbe 
proper  symptoms  produced  by  tho  mcthl  only  appear  nflor  some  hours, 
und  consist  of  motor  excitement  with  reflex  cries  which  ore  due  to 
irritation  of  tho  medulla  oblongata.  In  acutely  poisoned  mnmTiials  bu 
noticed  vomiting  and  purging,  eonvuUionfl  with  loss  of  power,  Blowing 
of  the  piili^e,  and  sinking  of  tho  blood-pituuture,  believed  by  him  to  be  al! 
of  centric  origin.  In  chronic  poisoning  there  was  losii  of  certainty 
of  movement  with  cardiac  dcproKUon  followed  by  increa.>«lnfr  paralysis, 
usually  ondiug  in  death  without  oonruUioiu.  In  bis  etuUies  upon  ab- 
sorption and  elimination  he  found  that  the  ammonio -citrates  and  am- 
monio-tartrates  are  quiclcly  eliminated  llirough  the  kidneys,  so  that, 
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S8  «  nilo,  aOor  ftwm  ton  to  QRoon  hoai-a  tlioy  can  n»  longer  be  found  In 
Uj«  bloo«],  iiBHUw,  or  urioo. 

Tu EXArEUTics. — 1  know  of  no  sunoua  poisoning  in  man  by  tho  am- 
raonio-citnite  of  bismuth,  but  it  ia  uudoubtudly  capable  of  acting  aa  ik 
violoot  gostro-iatMtinal  irritaDt.  It  hiu  nono  of  tb«  poculiAr  proportios 
which  grow  out  of  the  insolubility  of  tho  subaitrato,  but  U  more  as< 
Iriogont,  ftud  h&i  boon  omploycd  tu  Dome  vxtcnt  in  doses  of  fivo  grains 
in  chronic  diarrhtea  and  in  the  acuU  diarr/ums  of  rcltixation.  It  ohould 
be  adminisUrod  in  a  diluto  vat«ry  solution,  rcpmtod  ovory  thnio  to  six 
boon  pro  re  nala. 

CERn  OXALAS.    U.S. 

Oxalate  0/  cerium  is  a  wbitu  puwdvr,  insuluble  in  nrater,  alcohol,  and 
etber,  but  soluble  in  sulphuric  acid.  It  bos  been  employed  in  medi* 
cinu  quiti)  largely  fur  tho  rvliof  of  vomiiuig,  ospociully  wbvn  dopcndout 
upon  pregnancy  or  othor  fomis  of  uterine  distvrttance.  Its  action  on  the 
oconomy  ban  not  yet  been  mndo  out,  but  it  may  bo  triod  with  some  hops 
of  Bucocas  in  ciuca  of  ncrvoua  or  dyspeptic  vomiting.  Tli«  do««j  i&  ouft 
to  ihtve  grainii^  iu  pill,  throo  or  four  liiiiua  a  day. 

ZINGUM-ZINO. 

ZiMC]  Sdlphab. — Sulphate  0/  Zinc.  U.S. —  White  Vitriol  occurs  la 
irrogular  wbiUi  masaos,  tho  pure  aulphalo  of  sine  in  minute,  tranHparenl, 
fwtf^idod,  priunatio  cryatab,  which  cQlorwtco  itlightly  in  dry  uir,  und 
■!«  flolublo  in  two  »nd  a  half  (imug  thuir  weight  of  void,  and  muth  Ices 
of  hot,  water;  insoluble  in  alcohol.    The  tasLo  is  styptic  aod  peculiar. 

TBBBArEL-Tic8.— Sulphate  of  kido  ia  in  wvnlc  Bolution  u  stimulant 
astriogODt,  in  concuutratod  form  an  actiro  irritaal.  Taken  iu  dooos 
of  thirty  grains  it  acta  an  a  prompt,  «fflciont  inct-hAtiioal  omotic.  In 
sniallur  dose^,  of  two  groins,  it  in  numulimvs  given  in  pills  as  a  stimu- 
]nnt  aslringont  in  chronic  diarrhcta  with  ulceration. 

TosiOOLOur. — Sulphato  of  ziuc  in  largo  do»:H  acta  as  an  irrttaat 
poison,  producing  vtolont  romiting,  volicUy  pains,  diarrhoea,  prostration, 
Btc.  The  ■ymptomii  which  It  cauMs  are  almost  identical  with  thow 
produced  by  tho  coriv-tponding  salt  of  copper.  Alkalies  and  thwr  oaiv 
boaat4)i  are  tho  cheniicnl  antidotot  to  it,  producing  inwlubl*  procipi- 
laies.  £ggs  and  milk  should  also  be  e.xhtbitod,  and  the  aymptotna 
treated  ns  they  arise.  Chronic  xiac-poiitoniiig,  if  it  renliy  exists  at  all, 
is  very*  rare,  and  tho  racial  iwunis  to  bo  u»cU  with  impunity  in  cooUing- 
ut«nsila.  I>r.  Schlookow,  however,  nffirtitB  (^Deutsch^s  Med.  Woehen- 
ichri/t,  1879,  208)  tliat  Kin&«ineltora  rarely  livo  to  bo  over  forty-live,— 
dying  somolimos  with  cattirrh  of  tho  bronchial  or  alimontjiry  mtiooua 
inombranos,  or,  in  other  cases,  of  a  poculiar  nervous  alf«ction,  which 
commencos  with  burning  BupeHlcial  piiin»,  exallod  Musibilily,  and  roflox 
activity  in  the  logs,  and  afterwards  puts  on  still  more  clearly  tho  fcau 
urea  of  myelitis. 


473 


OHXERAl  SEXRDIES. 


ZiNCl  OxiDnM  Vbnaie. —  Comniercial  oxide  of  zinc  is  a  snow-wliilo 
powder,  obtained  hy  burning  tbe  nictnl  in  tlio  air.  It  ehould  bo  uso<i 
only  in  pbariuflcy.  Tho  pjire  oxide  (Zinci  Oxidom,  U-S.)  i»  made  by 
heating  tho  carbonate  until  Uio  wator  and  acid  are  driren  off.  It  is  a 
jrollowish-whito  powdor,  iosolublo  in  water,  but  soluble  without  cffer^ 
rOKCcnco  In  diluto  acids. 

TiiRHAPBLTicB. — Oxide  of  ainc  is  need  exloniallj  as  a  mildly  osLrin- 
^ont,  tilightly  mimulunt,  und  doeiccant  upplicntion  in  skin  diiMt^t  and 
to  ulcers.  When  given  continuoutily  in  lonall  dosos  it  is  bolioved  to 
act  aa  a  Louie  and  alloraiivo  upon  th«  nervoua  syjitom.  It  baa  also  boon 
cominondod  lu  an  a^tringont  in  chronic  catarrhal  diarrhtea  oC  adiilta 
and  infants,  and  bas  been  largely  used  in  epilepsy  and  in  chorea.  Tho 
dOHo  iB  ono  to  fivo  gratng.  Tho  ointment  (^Ungiientum  Zinci  Oxidi,  VS, 
— ono  part  to  four  of  bcnzoirmted  lard)  is  oapocially  usefUl  in  chronic 


ZiMCl  Ca&bonab  Ph*oipitato8.  TJ-S. — Precipitated  earbcvate  of  zinc 
is  intended  to  replace  tbo  old  impuro  native  carbonate,  calamine.  It  is 
mudu  by  prucipitAljn;;  tbo  sulphate  of  sine  ly  the  carboiiato  of  sodium. 
It  is  a  whito  powdor,  closely  rosomhling  in  its  modicnl  properties  tho 
oxide  of  zino. 

ZiKOi  AcETAB.  11.9. — Actiaie  of  sine  is  mndo  by  tho  action  of  ncctic 
acid  upon  tho  comrnorcial  oxido  oT  xinc.  It  occurs  in  whito,  micacooue 
cryAtaJs,  which  effloresce  in  u  dry  tttnioBphoro  nnd  are  very  solublo  in 
vater.  The  taste  is  astringent  and  metallic.  The  acetate  of  zinc  ro* 
semblos  in  its  phyeiologicul  and  thurapoutic  quaUtioH  tho  Hulphato,  bub 
is  probably  somewhat  loaa  active.  It  is  chiflHy  nsed  in  collyria  (one  to 
two  gr.iiu»  to  one  fluidounce),  and  as  an  injeulioQ  (ono  to  twenty  grains 
(o  one  fluidounce)  io  gonorrhtEa. 

CADMttTH  is  Ptnployod  in  niodicino  to  some  slight  extent  in  tho  form 
of  lt$svlphate,  which  is  stated  to  reseml  lo  clottoly  the  nolpUnto  of  zino 
in  its  thcmpoutic  proi<ertius.  Il  bns  boon  eitpeci&lly  used  as  an  astrin- 
gent stimulant  in  collyria,  made  by  dissolving  ball'  a  graia  to  four  grains 
in  an  ounce  of  roso-water.  .Simngoly  enough,  some  phv-t^Icinni)  who 
havo  employed  it  ituLo  ttml  it  has  ton  times  the  strength  of  the  zino 
salt,  others  that  it  is  about  equivalent  to  it. 


CUPRUM— OOPPBB. 

CUPIII  SULPHAS— SULl'HATK  OF  COPPER.     U.S. 

Tho  sulphalo  of  copper  occurs  in  blue,  transparent,  slightly  offlorai- 

ooni,  rhomboidal  prisms,  or  their  fragmenls.     It  dissolves  in  four  parta 

of  cold  and  in  two  of  boiling  water,  but  is  insoluble  in  alcohol.     With 

Anuuoiiia  itd  Mlutioo  prer-ip'tu'os  a  biui«h-whtto  lo'dntted  protoxido  of  < 
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copper,  which  rodtasolvcs  vhon  an  oxocss  of  tlio  alkull  is  added,  rormlng 
a  rich  doop-bluo  Aolution. 

PuYSioLomoAL  AcTioH. — Ib  very  diluto  Bolution  the  BuIpliAW  of 
copper  acta  locally  as  a  utimuIaDt  and  mild  OHtriagont ;  in  a  niora  con- 
centrated form  it  is  an  irritant;  in  powder  it  is  a  very  mild  cauatic, 
which  ia  soarc«ly  capablo  of  dcatruyiug  sound  tlMue,  Takon  ictvr- 
na]ly  in  very  small  amountA  and  conLinuoiuly,  it  in  thought  to  have 
a  curruboraiiL  influcuco  u[>on  the  ucrroua  »y»tom.  Prvlueisor  Faick 
[DfuUche  Klinik,  xi.,  18&D)  bos  found  that  the  sulphate  of  copper 
tola  u{ioii  pigeons,  dogK,  tahbita,  etc.,  an  an  irritant  nourotio  poi»CM!. 
producing  great  doproaeiun  of  tcinpcniinrc,  with  progrcewivo  goDorul 
]»arcai^  ondin{{  io  death,  apporeDlly  from  failuro  of  rooptratioB.  Wboo 
the  topper  salt  waa  given  hypodormicully,  Tomiting  was  not  produced  ; 
although  when  it  vtoh  exhibit«d  by  the  muuth,  emosia  was  very  violont 
and  penluteat.  la  dosce  of  five  to  flftoon  grains  It  acts  upon  man  oa 
an  irritating  emetic,  and  io  larger  amounts  is  an  irritant  poison. 

TnttnApKCTTlcs. — ^The  chief  interaai  use  of  HUl]tha(o  of  copper  ia  OS 
a  nXK'liatiiL'ul  vinotic.  As  it  it*  moro  irritntiiig  than  dulphato  of  zinc,  it 
acts  more  rapidly  and  in  Rmaller  dose.  For  the  same  reason,  however, 
it  is  net  to  safe  as  the  while  vitriol,  and  cuoiiot  bo  rupcatoii  so  fi-eoly 
when  il8  action  fuiia. 

As  a  stiiiuilant  and  astringent  It  is  occasionally  adminisl«red,  ia  pU] 
form,  in  ekrotue  diarrhaa  with  ulceration.  In  small  repeated  do-^tcs  it 
has  been  u»od  in  various  nerv-ous  a/Tcctions  with  doubtful  advantage. 

Tbo  chief  value  of  the  bo  called  "  Ituf  ttont"  ie  as  an  external  iippli- 
cation.  When  applied  in  solid  form  to  ulcom,  it  destroys  flabby  giwiu- 
lations  and  exerts  a  powerful  excitant  inlluunoe.  lUitulution  dels  roore 
feebly,  and  ia  sometimes  employed  as  a  dressing  for  indolent  ulcers,  but 
moro  IVoqucntly  as  a  stimulant  and  alterant  to  mucous  mambranos,  as 
in  granvlar  conjvnctmVs. 

ToxicoLOoT. — ^The  syniploma  of  acute  coppcr-]ioisoQing  gcncmlly 
come  on  in  about  a  quarter  of  an  hour  aAcr  the  ingcf^tien  of  the  poison, 
but  may  be  postponed  for  fVom  one  to  two  hours,  They  consist  of  vto- 
lent  voni<ting  and  purging,  acoompaniod  by  very  sovero  colicky  paloi. 
The  mattont  vomiUMl  are  greenish  ur  bluish,  the  stools  glairy,  mucood^ 
and  at  times  bloody,  Thcr«  is  a  very  strong  taste  of  copiK<r  in  the 
mouth,  and  oflon  constant  expectoration;  execHaivo  Hnlirution  and 
bronchial  secretion  oro  stated  by  Gsltppe  (,£tiide  (axtcal.  sur  la  Cuivn, 
Paris,  I87&)  to  bo  characteristic.  Dt^th  may  occur  in  a  few  hours, 
preceded  by  convulsion*,  paralysis,  delirium,  anni*the«ia,  and  other 
symptoms  of  groat  nervous  disturbance,  seemingly  as  tbo  rusult  of  a 
direct  action  of  the  poison  upon  the  nervous  syittem.  Sometimes  a 
tendency  to  syncope  la  rory  marked.  The  urine  is  uxually  IcMoned  or 
fiupprosMd.  Black  urine,  duo  to  the  presence  of  hemoglobin  wiibotit 
unaltered  blood -oorpuselos,  has  boon  nou>d ;  in  this  case,  after  death  all 
the  tinues  woro  found  stained  with  altered  blood,  and  evidently  do- 
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BtructJonortbeblood  was  an  JmportADt  factor  in  Iho  Tutal  roEuU  (iV.  T. 
Med.  Record,  xxj.  D(J7);  fatty  Jegcnoration  of  the  livar  wafl  also  found. 
If  th«  patieat  eur^-ives  for  twenty-four  hours,  jauadicu  nciirly  alnayn 
BhOTre  itdclf  Aflor  thi«,  profound  dcpTeBsion  with  norvoos  eymptozot 
may  <lerelop  and  end  in  death ;  but  not  rarely  a  favorable  iseuo  roeulta, 
in  which  case  the  symptoms  of  ga&tro>iulcHtiiiul  inflammation  with  fcror 
dorolop  themaolras.  In  tho  osperimont^  of  Ellenborj^er  and  V.  iloP 
tneistor  upon  aninutlit,  hicmnturiii  and  fatty  dcgcnorntlon  of  tho  livei 
wero  promioeDt  phenomena  (^Arch.  Wissen.  Praia.  Thitrhetlk.,  x.  22B). 
The  copper  it«  said  to  be  «liminat«d  moi-o  ft-eoly  with  tho  8ftlii*arj-  and 
intestinal  eocrotione  than  nith  tho  urine  (Cialippo,  he.  ait.,  p.  41). 

As  tho  aution  of  tho  sulphate  of  copper  is  oscccdingly  rapid,  nny 
antidote  to  bo  of  avail  nuist  bo  f^ivcn  at  once  and  act  quiekly.  Milk 
and  eggs  arc  almost  always  at  hand,  and  arc  the  most  ofKcient  antidotes, 
^o  timo  should  bo  loat  in  attempting  to  HepiirAtu  the  y«lk  iVom  tho 
whito  of  tho  egg,  but  tho  egg  should  be  broken  into  a  bowl  as  quickly 
as  powihla,  a  little  water  added,  and  tlio  whole  stirred  up  and  exhibited. 
Thti  dose  tdiould  bi^  ru|)i.^n(cd  several  times,  crtpuciully  whon  thoro  is 
Toraiting.  Soap  or  a  tixod  alkali  ma}'  bo  giron,  Tlio  yellow  fTv&siata 
of  potasK,  when  pure,  in  harmlosA,  and  procipitateft  instantly  an  in- 
soluble cuTQpuuud  of  CDp]u>r  fruni  eoluttiLiiis  of  its  aalt.  When  It  is  to 
be  had  in  time,  it  may  thcrelbro  be  used  aft  an  antidote  to  the  Bid- 
phato.  The  treatment  of  co]>pur- poisoning  after  the  udmioiHtratton  of 
the  antidote  corifists  in  mooting  the  indication!)  aa  thoy  ariee;  opium 
should  be  used  fVeely.  "WTien  deatli  occurs,  the  results  of  gnstro-iutca- 
tlnul  inflammation  are  usually  fonnd;  Homctimra  tho  Intestine  has 
ft  ducidud  Lluiith  tint,  and  occasionally  submucous  ecchymosos  occur. 
In  oxcoptiunnl  casca,  it  \n  said,  tbero  arc  no  evidences  of  inflammation 
in  the  alimonlary  canal.*  Fatty  degeneration  of  the  livor  has  boco 
noted  (N.  Y.  Medical  Htcord,  xxi.  607). 

Xf  ohrooio  cop  per- poisoning  ever  oxut  among  workers  in  tho  motal, 
It  must  bo  very  rarely.  Tho  chief  B}*mptoms  are  assorted  to  be  "a 
coppery  taslo  in  the  mouth,  giddiness,  pain  in  iho  bowel)*,  vomiting, 
occasional  diarrlioea,  and  wasting  of  tho  body."  l>r.  Clapton  {Med. 
Times  and  Gat.,  June,  186S)  has  pointed  out,  aa  ebaracieristio,  a  green 
line  upon  the  ^uma;  this  wai^  aluu  observed  by  FroresHor  Taylor,  but  lea 
constancy  is  not  assured.  Thus,  a  green  line  wua  found  o»  tho  tooth 
of  all  but  two  or  tbrco  of  a  number  of  workers  iu  iLo  motal  oxamiDcd 
by  a  committee  of  the  London  Clinical  Society  (^T^'ansaetiom,  IStO,  p. 
13),  but  thoP3  was  no  lino  on  tho  gumH  of  nny  of  Ihetii.     Although 


*  For  ■  bial  <1M4  <if  re]<«al«-l  poiKiEiInc  ^S  eopjror,  with  much  lnn»nii>tloQ  of  tbIq*  fa 
elroBiie*!  trperU,  ice  La  fratrt  Mid..  Pnp'cmbpT,  1874,  shatTKitcil  JD  Haf/'  Vtarls  Oompwn' 
dtniH.  Jan.  18T1.  BounwTotl*  iinti  Yfon  r  ^mu*  StimiiJItiuii,  p.  flSB,  I8T*)  found  two  bnn- 
(bad  onJ  nlnntf -tTo  milUerautuifi  u(  fii«l«111«  oii|i|i«r  In  lUo  11f*r  of  &  vgoina  who  bail  laltea 
tdtfkmoKiaiuft]  talphau  llir«a  monlb*  pravtuiul/.  Btiuute qumutlUu  uf  oi<}i|)ar  slut  in  th« 
BuftDBl  butuftD  UiJ/  {Bull.  Tklroi .,  leUi.  it). 
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Dr.  Fftulk  (Xkvt$clt4  KUnik,  Ix,  37$)  aseerte  that  the  habitual  use  of 
•colnto  of  copper  prottucoet  progressiv-o  paralyHiH  with  failure  of  rospl- 
raiioD  and  deiilli,  it  scums  to  mv  clonrly  cslublisbud  tlint  Mnall  qtuin- 
titim  of  tlio  mQtal  can  bo  taken  into  tho  aystem  witboul  Injury.  Botk 
Galippc  and  lira.  Burcy  and  Ducom  bnvo  found  Ibo  motal  almo«t  with- 
out  intluunco  upon  dog«  {Archives  de  PAj/no/.  Norm,  et  Pathot.,  1877, 
Iv.  183).  Gnlippo  {Compie&- Rendus,  IzxKtT.  718)  fed  lilriiitolf  for  odo 
month  on  food  containing  a  largo  amount  of  coppvr  without  causing 
any  ftymptoma  of  intoxication.  Further,  ooppor  U  habitually  lucd 
upou  tho  contiiiuiit  of  EurojM,  eepoolally  in  Franco  and  Belgium,  in 
the  proparation  of  vegotablos, — French  peas,  Wans,  otc,,  owing-  tboir 
attracttrc  color  to  thuir  trcatmout  witli  coppar,  wliicb  can  bu  chemically 
reoojfolsed  in  th«m.  Tho  possibility  of  injury  resulting  IVom  tbo  uso 
of  eaoh  f(>od  hn#  been  repoatoJiy  invontigntod  by  Froaob  niid  I3olgiuu 
commtiuionii,  and  ibu  gunoml  verdict  haA  been  that  no  harm  in  pro- 
duced. The  fact  Ibat  twenty  millions  of  cam  of  tli<»e  fuod-urticlue 
are  coneumiKl  ovory  yonr,  and  that  after  thirty-«ix  yonrd'  continuance 
of  the  cualom  it  has  not  been  eBtabllshcd  that  any  harm  is  done,  is 
eulBclont  !a  it^olf  to  prove  that  tho  vogeuibloa  are  not  poiHunoutt.  For 
an  elaborate  recent  dlncussion  upon  the  Bubjoct^  consult  BnU.  de  I'Acad. 
Boy.  dt  Mi4.  dt  Beige,  vols.  xix.  aad  xx.,  1885  and  1886. 

CcPBl  AcBTAs,  U.S. — Acetate  of  ^pper  is  In  doop-groon,  priaraatlo 
ctystak,  yielding  a  brighugroon  powder  ;  n'hilo  tho  impure  aubaeetate, 
or  verdigrin,  occurs  In  massci  of  a  palc-grocn  color,  which  are  oftOD 
OOmpoftod  of  niintilo  Mky  crytttaU.  Both  acotatea  closoly  ro^oinble  tbo 
nilphate  in  phy»iologtt4t],  therapeutical,  and  toxicological  piroportice, 
but  are  le»a  aolive. 

ABaENTUU-SILVER. 
ABGENTl   N1TKA3— NITRATE  OK  SlIA-ER.     VS. 

This  is  offlcinally  prepared  by  boating  together  silrcr,  nitiio  acid, 
and  a  amall  quantity  of  w-ator.  It  Is  a  boavy  anhydrous  salt,  oi^-bIoI- 
tiling  in  ti-anflluc»ni,  shining,  rhombic  plnte^  and  having  a  tilyptio, 
excoodingly  metallic,  corrosive  tuntu.  It  t»  soluble  in  \Ia  own  weight  of 
oold  water.  Hydrochloric  acid  or  a  soluble  obtorldo  throws  down  fh>ni 
its  solution  a  white  curdy  procipitnto  vehaU^  ftoiublo  in  ammonia.  For 
exienial  U8e  ibo  crj'HiuIs  are  melted  and  run  into  mouldx,  where  thoy 
harden  Into  round,  gniyiflh,  brittle  sticks,  about  the  size  of  a  gooao-quill, 
and  bftTlng  a  radiated  crystalline  ftnoture.  These  coaatituto  tho  officinal 
ArgeKti  nitron  /vsus.  As  only  the  pure  salt  wltt  make  wuUformud 
crystals,  tbo  Impure  products  are  always  manufboturod  into  the  prep> 
arationa  juat  named,  which  should  thoroforo  not  l>o  employed  iDlonuiIly. 
When  nitrate  of  silver,  either  In  snbstnnee  or  in  aoluttoa,  is  exposed 
to  tbo  conjoint  Iniluouco  of  light  and  of  even  a  mlnuto  portion  of 
organic  matter,  it  turiiii  black,  and  is  convorted  into  an  inwluble  aub- 
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stance,  which  hns  locn  believed  to  be  Tuetallic  silvor,  but  U  inopo  pr 
ah\y  an  oxido.     For  thia  rcanoa  the  white  etsins  which  it  Bnt  makeS^ 
vrboD  applied  to  living  tiBauoii  booh  binclcen. 

PDY8I0L001CAL  AcTioH. — NiLralo  of  Bilvor  coagultttott  nlbumoo, . 
when  applied  in  its  pure  atat«  to  lining  tiBSuoa,  acta  aft  a  caustio,  ooatii 
tbem  over  with  a  white  almost  mmnbrauous  iilin.  Tho  caiutic  acUoo 
is,  howovor,  not  a  doop  ono,  because  penetratioa  of  tbo  «ilt  iato  tb« 
tissues  is  soon  pravenled  by  the  thick  and  tough  skin  or  stratum  which 
is  formed.  When  applied  in  a  dilute  solution  it  acts  tis  nn  asLriogcoty 
coDstringing  tho  vosflois  and  ororcoming  relasalion.  lis  local  action, 
however,  is  not  siiuply  that  of  an  n8tringcnt,  but  h  eortainly  peculiar 
and  appuroDtly  altcriitive  to  nutrition. 

When  taken  inte-mally  in  sutTicient  dose,  this  sail,  by  virtue  of  Ifa 
COrroMvu  actiou,  is  a  pi>ieon,  producing  gastro-cntoritia ;  hut  it  also  ■cla4 
directly  upon  the  nervous  syatcm,  Orfila  and  othor  of  tho  earlier 
observers  experiuioniod  upon  it  by  injectini;  it  directly  inw  the  veins 
of  aniniaLi.  When  exhibited  in  this  way,  it  must,  by  coagulating  the 
albumoa  of  Lbe  blood,  pi-odueo  thrombi,  to  which  the  BuL>»c(|ucnt  »yiup- 
tonts  ars  in  greater  or  loss  measure  to  be  asoribed.  This  molhod  of 
experimentation  can  therefore  throw  but  little  light  upon  the  action 
of  nitrate  of  silver  when  taken  into  the  »tomnch. 

It  is  evident  that  iu  thu  atornacli  the  iiilralv  of  silver  canaot  long 
maintain  its  integrity,  Dr,  liogoloweky  has  found  (  Vi'wAoa'4  Archiv, 
xlvi.  413)  that  when  the  nitrate  is  added  to  a  peptone  it  is  readily 
dissolved,  and  thcit  the  soluliou  fi>rniud  doeii  not  coa<ruIato  nlbiimon.* 
That  in  this  or  in  some  other  ana]oi:;ous  foi-m  eilvcr  is  absorbed  is 
proved  by  its  having  been  found  in  various  intcrnitl  organs  and  by  the 
discoloration  which  follows  its  protractod  use.  When  it  is  exhibited 
for  a  long  continuous  period,  tho  skin  often  acquires  a  peculiar  bluish 
BJale  color,  which  may  become  very  dftrlt,  and  in  docidod  cases  the  con- 
junctiva and  even  the  inuceus  membrane  of  tho  mouth  are  involved. 
The  silver  is  found  in  all  tho  tissues  of  the  skin  holow  the  reU;  Mal- 
pighiif  ("■'fommaon,  Virchow'a  Archtv,  svii.  135;  Riemcr,  Arc/ttv  d. 
UsUkunde,  xvi.  296,  xvii.  330;  Noumniin,  MedUin.  Jahrbticha;  1877, 
369).  Professor  E.  Harnaek  asserts  (ArsnfmiltdUhre,  1883, 410)  that  in 
all  recorded  cases  of  ai^Tia  at  least  thirty  gruiumes  of  tho  salt  have 
been  taken.  The  staining  of  the  skin  is  always  preceded  by  a  dark 
discoloration  of  the  mucous  niombranu  of  tho  tnoutb  and  gums.     Both 


•  Pur  rnomt  atmliM  of  tliti  eh»r>cli>r,  *ea  lalilon  Ktumunn  {(m,  •i'I.J,  sto  A.  ffon  Fng. 

■tab  fWc^i'n  K'i».  WutAo...  IRTT.  21»41. 

t  In  nn  BUbnntD  atiidr  of  lh«  or^ntii  of  n  com  ot  »r|r7riii,  RtMBtr  Iband  tbv  *i1>«r  in 
thaglamarulMof  tho  kiilnoy,  Ilia  lutiuiB  of  t)Le  aorU,  tba ahoraicl  pluu^  ud  tha  nocDtBti* 
elniKli.  n«  balioTBi  tb*t  it  1)  never  4«pofiC«d  Inaltla  tbs  mIU.  bnt  in  tbs  oallutor  U»ao,  t-ai 
tl»C  tho  >ilT«r  pr(^>krfctinii  li  roduoad  la  tbo  inloilLaca,  nod  lli«  Gna  putlolW  oS  ^^*  litre. 
enniei.  m  tli»  bIwJ  biiJ  iTinpli.  0.  Loaw  (PfiUijar'i  ArMt,  sxiiv.  SUS)  tMOtU,  ho»e»«r, 
thut  Ibo  tll»or  U  ikpiMitPHl  lutiila  of  tlio  rnno.!  omluttiBliuui  otll*,  wni.  ••  !>•  ^««  •*■"*  '^■* 
|iMia|>kita  bx  rtdociuj  p^wott,  btlltTM tbu  Lbo  tKlom  U  rwiucod  in  ibfroelU  tt<m  •  toluUoB. 
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HcIlcr  nn<l  OrfilA  ratltMl  to  detect  silver  la  the  nrtse  of  anlmnls  tftklng 
it;  but  prububly  it  id  vlimJaatcd,  though  slowly  nnri  in  very  small  quon- 
titiea,  by  the  kiJnoj-H. 

By  aa  elaborate  Acnce  ofexpcrimontA,  M.  Cliaa,  Ronget  (Ar^tixs  dt 
PKysiologit,  July,  1ST3,  p,  356)  biM  shown  that  upon  all  aninulfl  Oom  a 
crnb  to  n  dog  the  Holuble  saltK  of  Rilvor  net  on  a  poi»on,  cnusing  in  man)- 
inals  Tomiting  and  purging,  and  in  tlioni  iind  the  lower  animaU  %-iolont 
disturbance  of  the  motor  (\inction8,  as  eliown  by  paralysiB  and  con- 
vtiHons,  and  of  the  Tcspirntion,  ending  finally  in  dcdth  by  asphyxia. 
Thi9  is  in  accord  with  the  obaonTitionB  of  other  investigators.  MM, 
itnbutcnu  and  Koiiricr  have  foand  that  the  almost  instan  In  neons  death 
■which  ChariK>t  and  Ball  first  nutod  dm  following  the  injection  of  A  lorga 
d090  of  the  nitrate  of  silver  into  the  vcios  is  due  to  u  direct  paralyziDg 
influeneo  of  the  drug  upon  the  mu«clo  of  the  heart.  M.  Rougot  has 
ncTflr  soon  this  form  of  death  follow  the  hypodermic  or  internal  ad- 
ministration  uf  the  poison,  the  lieart  always  continuing  to  bent  for  a 
grofttcr  or  Ices  length  of  lime  after  the  coMation  of  ronpiration,  and 
also  retaining  its  irritability. 

As  already  stated,  both  convulsions  and  paralysis  arc  present  !n 
acute  argt/rin,  or  BJIver-poiBoning.  The  cenvuliuona  are  nevoro,  gener- 
ally tetanic,  and  according  to  Rougot  are  plainly  reflex.  A  peculiarity 
noted  by  Ilougoi  is  tho  porsislonee  of  the  coevuUionii  after  the  eomplute 
abolition  of  Toluntary  movcmcnis.  M.  Curci  offlrms  that  iHoy  are  due 
to  excitation  of  the  motor  tmct  of  the  cord,  and  that  this  is  preceded 
by  a  similar  inlluonce  upon  the  sensory  tracts  (^London  Med.  Raard^ 
1877,  p.  72). 

Tho  death  in  due,  in  orgyria,  to  ccosation  of  the  respiration ;  Ronget 
{loc.  cit.,  p.  351)  oven  atatca  that  ho  \ia»  witnesaud  the  su-Hponsionof  the 
latter  function  in  the  frog  while  tho  activity  of  the  reflex  movements 
wan  mnch  beyond  normal.  In  the  dog  and  in  the  f^ill-grown  cat  this 
asphyxia  is  accompaniod  by  an  outpouring  of  macus  !a  the  lungs,  pul- 
monary congestion  and  ajdomn  being  found  on  poet-mottemexamiDatJoa. 
Two  tbeoriee  have  been  propounded  as  to  the  cause  of  the  asphyxia: 
one,  that  it  is  Pimply  duo  to  the  choking  up  of  the  lungs  by  the  congea- 
tion  and  tbo  oxcesaive  secretion  whoso  origin  i»  an  altered  state  of  the 
blood ;  a  second,  that  both  the  asphyxia  and  the  lesions  in  the  lnng« 
bnvo  their  origin  in  a  direct  action  of  the  poison  upon  tho  nervo-eont res. 

Tho  lint  view  baa  been  uHpecInlly  supported  by  Knihracr  and  by 
Rabutcflu  and  Mourier.  Unfortunately,  I  have  not  eccn  tbo  original 
papers  of  those  phyeieiflns ;  but,  accoi-ding  to  Rougot,  the  basis  of 
argument  of  Krnhmor  in  simply  the  ccchymosea  which  he  found  in 
hor»es  dead  of  tho  puixon,  white  that  of  Rabutoaa  and  Mourier  is  the 
Ruidity  of  the  blood  after  death,  and  the  oxiatcnco  in  it  of  granules 
wbieh,  on  account  of  their  solubility  in  ammonia,  were  believed  to  b« 
[tbe  chloride  of  »ilv»>r.  The  French  observem  were,  however,  almost 
rcertainlv  mistaken  in  their  belief  that  these  graoolea  were  chloride 
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of  silver,  bIdco  ammoaia  diasolvoM  htDmotin  as  fVeely  m  it  doss  Ilia 
chloride 

In  18G1  Charcot  and  Bull  {Gazette  Med.,  1864)  made  a  scrios  of  ex- 
[icrimcnts  m  which  a  silver  salt  that  did  not  coagulato  albumon  was 
injoctod  directly  into  tho  bluod.  They  »otcd  not  only  tho  respiratory 
biiibarra!idiu«iit,  but  also  that  th«  hinJur  oxtrociiittufl  were  auddoiily 
paralyzod,  and  concUidcd  llmt  both  tho  asphyxia  and  lh«  lung-troubla, 
went  duo  to  an  affoation  of  the  central  nervous  Kystem.  In  1869  Dri 
Bogolowaky,  of  Moscow,  studies)  (^Vtrchow's  Ardiiv,  1869,  Bd,  xlvi.) 
tho  action  of  a  peptono  of  tho  nltrato  when  u»od  hypodcrmically.  H« 
foand,  on  oxaminAtion  of  the  blood  of  a  poisoned  animal,  that  tbo 
Bpectruin  analysis  {he.  cit.,  p.  415)  hotrayod  nothing  abnormal;  that 
tho  rod  corpu8cil«8  appoai-od  paler  and  their  outline  moro  dolicnto  than 
normal ;  that  tho  white  corpuscles  were  natural.  On  the  other  hand, 
Roufjet  (ItK.  cit„  p.  361)  oxamtned  miaroaeopically  the  blood  of  animala 
poisoned  with  the  nitrate  of  silver,  and  found  it  perfectly  nonnnl.  Tho 
only  conclusion  to  bo  drawn  frum  all  this  sooms  to  mo  to  bo  that  nt 
present  there  is  no  proof  whatever  that  the  symptoms  of  acute  ar^OTla 
are  due  to  alterallona  in  tho  blood.  That  the  embarraesmont  of  roMpi. 
ration  is  not  due  to  locnl  lesionu  in  the  lungs  is  abundantly  shown  by 
the  experiments  of  Kougel,  who  tVund  that  while  in  all  animals  tbcM 
respiratory  symptoms  aro  very  prominent,  in  only  a  few  species  are 
decided  pnlmonie  Icaion^t  found  after  death.  From  all  those  facta  I 
think  it  highly  probable,  if  not  alto^olher  curtain,  that  the  theory 
propounded  by  MM.  Charcot  and  Ball  is  correct.  That  tho  motor  dia*! 
turbanco  is  centric,  not  poriphoral,  in  its  origin,  is  ehowu  by  the  fact 
noted  by  Rougot  {loc.  cit.,  p.  354),  that  tho  muscles  and  nerves  proaorve 
Ibeir  «xcitability  after  the  arrest  of  the  respiration. 

The  Torioua  facta  which  havo  boon  thus  fUr  brought  forward  in 
regord  to  the  phyeioloffical  action  of  silver,  although  interesting  to  t^e 
toxicologist,  have  very  litilo  reforcneo  to  its  therapeutic  use,  sifiw  ft  is 
Dever  employed  to  pm  luce  an  acute  constitutional  influence. 

The  action  of  the  drug  when  exhibited  coniinuoualy  for  a  length  of 
time  in  largo  doses  has  been  investigated  by  Dr.  Bogolowaky  upon  doge 
and  rabbits.  Ho  found  ihnt  it  produced  lo^  of  appetite,  wustjng.  Alight 
lowering  of  bodily  LeniperaturG,  diarrhoea, diminution  of  tho  quantity  of 
iirino  poAsed,  with  increa.«o  of  its  spcciltc  gravity  and  often  with  the  proa* 
once  of  albumen,  and  trau8itor>'  paralysiu.  How  far  some  of  ihoaeoymp- 
totna  were  due  to  the  direct  conHtitutionnl  action  of  the  poison,  and  how 
far  to  derangement  of  the  digestion  diipondeuL  upon  tta  local  intluenco, 
ia  perhaps  an  open  qucsLioa.  The  local  action  was  avoided,  liowover,  aa 
much  as  posi^iblo,  by  the  use  of  an  albumiaate  or  of  tlio  double  phoa* 
phato  of  silver  and  Hodium,  which  doos  not  coagulate  albumen.  Cora, 
parative  examinations  of  tho  blood  showed  that  the  hemoglobin  was 
diminished  by  more  Lhiin  ono-third.  The  hluod  waa  also  renJurod  very 
■plaatic,  ae  was  betrayed  by  the  constant  tendency  to  the  formation  of 
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tmohymosna.  A«  flomo  ono  has  unggorteil  thnt  tho  eflvor  In  thoso  cn»cfl 
replacM  iLo  iron  of  tho  blood-eoriiUBcIca,  Dr.  Bogolowsky  made  a  cbcm- 
ical  examination  of  tbe  tatter,  but  failed  (o  find  nDy  traces  of  sitrer  in 
them, — no  doubt  because  it  w*8  not  thoro.  The  ooUd  tiesam  wore  found, 
aftor  (Itiaib  fmrn  chronic  ar^^Tin,  to  bo  in  an  udTancod  Hta;^  of  degon* 
«ralion,  which  efljMiciully  afTucttid  opiibelial  structuros.  Tho  first  change 
wa«  HM-ciling  end  opacity  of  the  ce\\s,  vith  obscaration  of  the  nuclcns. 
After  this  cnm«  falty  degeneration,  fatty  globuIcA  in  tho  c«ll,  dv«lruo* 
tion  of  Dueloiw,  and  finally  of  tbe  coU  itself.  The  livor  and  kidneys  wore 
profoundly  inflaeticed,  aa  was  aim  the  ma^eiilnr  utructure,  e«pocially  of 
tbe  heart.  Tlitiso  reeulUobtaincd  by  BogolowsUy  hnvo  bcon  tu  tko  main 
corroborated  by  A.  V.  R&ssahcgai  (Arch.  Exper.  Path.  Pharm.,  ii.  295). 

Tho  summiir}'  which  hnji  bwn  hero  ojTorod  compriiio^  all  our  knowl- 
edge of  the  physiological  action  of  the  preparations  of  sUrer.  Unft>iw 
tonately,  it  doos  not  throw  much  li|;ht  npon  their  therapeutic  use.  The 
remlta  of  tho  chronic  poisoning  are  so  closely  acali^aa  to  those  pro- 
duced under  similar  circumsianccs  by  antiniony,  nreonic,  and  probably 
other  metallic  poisons  as  to  indicnto  that  silver  giren  internally  acta 
opon  the  nutrition  of  tho  body, — in  other  words,  that  it  is  ao  aHerative. 

Tnriu,rECTiC3.— By  far  the  most  fVequont  employment  of  nitrate  of 
silver  in  thempoutics  b  for  its  local  action,  either  upon  tlio  surfaco  of 
the  body  or  upon  those  macouA  mombninGA  that  can  bo  reached  directly 
by  Uio  drug. 

As  a  simple  caustic,  the  salt  may  be  osod  whcnovor  only  a  superficial 
Mtioii  is  required:  for  rcaRonfi  already  given  (page  464),  it  is  usoIbh 
wheneror  It  is  nocossary  to  produce  a  d«ep  eschar.  As  a  caustic  and  an 
atierativc,  it  is  applied  in  solid  form  to  many  \tkeTatcd  surfaca,  for  the 
purpow  of  dostrojring  superficial  disoawi^l  tiitsue  and  of  subatiluting, 
whoa  the  eschar  separeteo,  a  healthy  fur  an  unboulthy  action.  As  an 
UitUfMogiatie,  nitrate  of  silver  acts  not  only  08  nn  astringont,  but  also 
in  Home  way  not  clearly  understood.  In  the  Yariuus  inflammntions  of 
the  mucous  membranes,  »uch  as  cot^jun^vUis,  faucitis,  l^tryngitit,  vrefh 
r'itia,  elo^  it  is  used  very  fruqucntty,  not  only  in  the  stage  of  rvUxa> 
tion,  but  also  in  the  beginning  of  the  attack.  In  coHjuiuiivifit^  the  nolo- 
tion  employed  should  not,  under  oi-dinary  circutUBtances,  bo  stronger 
than  one  or  two  grains  to  the  ounce ;  and  it  should  not  be  usod  at  all 
if  any  conmal  uWralion  exists,  since  a  depo!<it  of  silver  u  liable  to 
occnr  and  to  produco  opacity.  In  favcilis,  tho  strength  of  tbo  eulution 
may  vary  (Vorn  thirty  to  sixty  groins  to  the  Huidouaco.  Even  a  satu- 
rated solul  ion  can  scarcely  bo  looked  upon  as  caUHtic  to  tho  niore  robust 
mucous  membranes.  In  ordinary  cases  of  sort  throat,  tbe  appHcatioa 
onco  a  day  or  every  ultonintu  day  is  ^iicrally  sufltctcnt.  U  is  best 
mado  by  means  of  a  good-sized  eamol's-hair  bmah,  each  part  of  tho 
Inflamed  surface  being  distinctly  touched,  and  not  tho  whole  simply 
dniihed  or  slopped  over  by  moans  of  a  very  birge  brush  or  a  sponge 
prubaug,  aa  ia  often  done.    Id  Bevore  cases  it  may  be  Deoeaeary  to  uso 
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the  solatioQ  twice  a  day.  Dr.  Carl  ^ctlor  stales  tlt:it  vlille  solutions  or 
oitrato  of  eilvor  of  Icsh  thuu  ebcty  gruins  to  the  ouaco  caueo  pain  wboa 
applied  to  the  throat,  solutions  of  one  hundred  and  twonly  to  two 
bundrud  and  llily  grains  net  as  toi-»1  anicHtbctica,  roliovtng  soruniNW,  and 
uaoaJly  nrrosting  acute  inflaTriinutiona  nl  onco,  if  applied  in  the  first 
twunty-four  honi-j^,  li&roru  iiiflaiamatory  oxtidatioa  boa  occurred  (Jovm, 
Atmt.  Med.  Assot.,  i.  266).  In  laryngitia,  tbe  solution  may  contaui  fVom 
ton  to  tn-onty  grnins  to  the  ounoe,  and  should  bo  nppliod  n-ith  a  brash 
by  Iho  aid  of  thu  luiyngoacopic  inirror.  An  attock  of  vrahritia  may 
eoinotimcA  be  aborted  in  it«  forming  Btag«  by  tho  injection  of  a  strong 
lolution  (grs.  xii  to  fsi)  of  tho  salt;  but  tho  prnctico  is  of  doubtlbl 
expediency,  since  when  it  fails  it  greatly  aggravateft  the  troul>Ie,  In 
the  attvancat  statjes  of  gonorr/itea,  weak  injuottons  (grs.  i  or  ii  to  fji)  are 
ofton  very  scrviccublo. 

JIany  yoara  ntjo  (1828)  Mr.  John  Ilig^nbottom  ori((inut«d  the 
praotioe  of  Iroatiiig  erifsipelas  by  tbo  iiitmto  of  silver,  and  his  plan  has 
received  a  great  deal  of  commemlatjon  fVom  authorities,  but  certainly 
has  not  been  ^■nemliy  adoplcd'by  tho  profession.  Ono  or  two  caaes 
of  bad  rosulte,  from  ulceration  of  ihe  skin  apparoutly  duo  to  Uio  local 
application,  have  doterrcfi  mo  fi'om  K'ving  the  mothoii  a  fair  trial,  and 
I  do  not  fuel  able  to  uffer  iiny  opinion  upon  the  practice,  Mr.  lli£;^iii- 
bottom  hae  mora  recently  (Pract^  1869,  ii.  34)  reafflrmod  the  valne  of  the 
treatment,  ntntini;  that  its  -want  of  general  mloplion  i^  duo  to  itit  being 
BO  ofton  imperfectly  carrioil  oiii,  and  gives  the  following  directions: 

"Tlic  iilfeetod  part  fshouid  bo  well  washed  with  soap  and  water,  then 
with  water  alone  to  remove  every  particle  of  soap,  then  to  be  wiped 
dry  with  n  soft  towol.  The  coneonlrateil  solution  of  four  scruples  of 
the  nitrate  of  silver  to  four  drachms  of  diBiilled  *atfr  is  then  to  he 
applied  two  or  throe  times  on  the  inflamed  surface,  and  beyond  it  on 
the  healthy  skin  to  tlio  extent  of  two  or  three  inchoa.  Tho  solution 
may  be  applied  with  a  small  piece  of  clean  linen  attached  to  the  end 
of  a  nhort  stiok,  the  linen  to  bo  reni^wod  at  every  subsequent  applio»> 
CloD.  As  the  solution  of  tho  nitrate  of  silver  is  ooIorlesH,  it  is  noeossfflry 
to  pans  a  little  linen,  ju»t  moifttonod,  over  every  part  where  it,  has  boon 
used,  in  order  to  bo  equally  dilfuscd,  ao  that  no  part  may  be  lofL  un- 
touched. In  about  twelve  hours  it  will  bo  ecen  whether  the  solution 
has  been  well  applied.  If  any  inflamed  part  be  unatfccted,  tho  solution 
must  be  immediately  reapplied.  Sometimes,  oven  aller  Lho  most  decided 
application  of  the  nitrate  of  silver,  tho  inflammation  may  spread  ;  but 
it  ifl  then  gcnoraLly  much  le»a  iwvore,  and  ia  ovcnluully  checked  by 
repeated  applications.  It  la  dosirablc  to  visit  tho  patient  evory  twelve 
houm  until  the  iiif1:tmninttoii  is  subdued." 

In  superficial  inJInmnuJtiona  other  than  erysipelatous  i  havo  froquontly 
used  nitrate  of  silver  in  this  way,  oi^ea  with  great  odvaatago.  Freely 
applied  to  tho  sUin  of  the  whole  finder,  it  will  somotimos  even  abort  h 
commencing /ef on,  or,  applied  to  the  scrotum,  an  epididymUU. 
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IntomallT,  nitrate  of  Bilv«r  la  exceedingly  udoftit  \n  litomachic  and 
lo  a  loaa  extent  in  entorio  (liMuuos,  ox«rting  no  doubt  a  ptiroly  local 
influ«n©o.  Id  that  rorm  of  dt/tpepaia  eharacteriwyi  by  ihe  vomiting  of 
largo  qunntitioa  of  yoasty  fluid,  il  has  yloldod  in  my  hi»nd«  better  ro. 
lulta  tbnn  any  other  remedy ;  and  tha  aamo  may  l>o  naid  of  chronic  gn&- 
tritit  and  of  gastric  ulcer.  Tho  ruli»  of  adniiiiirilnitioii  are  identical  in 
tbwo  thrco  diseawM.  In  tho  first  place,  reflation  of  the  diet  ih  inip«m- 
live:  if  tho  caao  bo  a  bad  one,  all  eating  of  me:dt(  should  be  suttpcndud, 
and  tho  patient  receive  every  two  or  throo  houTB  a  cup  of  Bweot  milk, 
■with  sound  tooated  bread  broken  up  and  thoroughly  Boftoncd  in  it. 
Nitrate  of  eilvor  should  bo  administered  in  pill  form,  one-quarter  to 
ODo-hnJf  grain  three  or  four  timm  a  day,  takoa  whun  th«  stomach  is 
•mpty.  In  ror}'  serious  caM^iWhen  all  food  \%  rejected  by  tho  ntomacb. 
It  is  Boniotimefl  advinnble  to  allow  absolute  roat  for  two  or  thrco  days  to 
that  Ti8cu«,  tho  patient  bein)^  fed  by  tho  rectum,  and  only  a  little  wiiter 
and  pilla  of  ailver  with  opium  being  takpn  by  tho  mouth.  Under  these 
circumstances,  the  return  to  the  usual  method  of  taking  food  most  bo 
very  gradual,  at  drat  only  a  tablciipoonful  each  of  milk  and  of  limo-water 
beinj  administered  every  hour.  In  chronic  enteritis  or  e^titit,  tdtratd  of 
silver  is  sometimes  of  serriec,  eepecially  if  there  b«  uleeratioo. 

For  its  constitutional  ofTccta  nitrate  of  »i!vur  is  UNvd  solely  in  discasu 
of  the  nervous  nyatcm.  It  was  formerly  gtvon  in  epHrpsi/ ;  but  it  has 
pMSfld  out  of  UBO.  There  ie  one  eoriouA  objection  to  the  employment 
of  tbo  aalt, — namoly,  tho  discoloration  of  tho  skin  which  sometimes 
followa  its  continuous  uiw.  Again,  it  is  not  understood  in  what  class 
of  caHcs  tho  dru^  ie  of  eupQcinl  vahio,  and  there  is  no  means  of  jud^ng 
as  to  its  applicability  to  any  individual  case.  When  other  means  ha?e 
failed,  however,  the  nitrate  of  silver  may  bo  tried  in  epilepsy,  the 
patient  or  his  friends  being  informed  that  although  wilii  proper  pre- 
cautions tho  chances  of  discoloration  arc  very  favr,  yet  it  muy  occur. 

In  cAronie  in/lanmationa  of  the  npinal  cord,  whether  affocling  chiefly 
tin  porterior  coluitns  and  constituting  toromotor  aUiTiu,  or  the  nntcrJor 
ood  giring  rise  to  paraplegin,  tho  nitrate  of  silver  is  ono  of  tho  fovr 
remedies  that  are  over  of  any  Mrvico:  although  it  most  frequently 
fails,  yet  it  occaaionnlly  does  good,  and  in  some  cases  has  apparently 
even  permanently  nrrMtod  the  disease. 

ToxioOLiOar. — The  Hymptoms  prixlurod  by  the  Ingestion  of  large 
do»03  of  nitrat*  of  sLIvor  are  partly  gostro-intestinal  and  partly  cerebro- 
spinal. Id  some  instances  tbe  one  series  of  phenomena  predominate  ;  In 
others,  those  of  the  other  claHs.  Tn  a  case  at  the  Ttbpital  St.-lMuis  in 
1839  (^Becka  Medical  Jarispnidence,  \.  675,  Pbihi.,  1S63)  iho  Hymptoins 
wore  inMnsibility,  riolont  convubdODS,  and  dilated  pupils,  with,  on  a 
partial  return  to  conaciousnoas,  intonne  gastric  pain  ;  complete  restora- 
tion of  consciousness  did  not  occur  until  cloven  hours  al^vr  udmlMioo, 
and  tho  coma  returned  at  intervals  during  several  daya. 

Vertigo,  coma,  convuJMions,  groat  muscular  weakness,  paralysis,  with 
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Intense  distitrbanco  of  rospii-ation,  arc  in  these  cases  tlio  manifvRtstions 
of  dltturljocl  inncrvntioo;  whilst  tiie  abdominal  symptoms  nn;  tbosc  of 
gaMti'0-i>u  tori  lis.  The  dtagaosiB  can  gotierully  be  made  liy  the  Jiscolonu 
lions  of  ihe  lipa  and  skill, — at  Orut  white,  al^crwards  black, — and  b^' 
tliu  blackbb  or  browniab  vomit ;  when  tho  cu»tomary  antidote  has  bocn 
given,  both  vomit  and  atooU  are  gonaralljr  white  and  curdy.  At  post- 
iiiortom  ilio  etomacli  and  bowels  ai'O  found  t-orrodcd,  oflon  eocbymo»od 
niid  wilb  patches  of  a  whito  or  grayish  color.  PoiHoning  by  nitrate  of 
silver  ii  Qot  coniOKin,  and  I  kno>r  of  but  thruu  fatal  cases, — one  in  1837 
(Taylor,  Medical  Jvmprudence,  2d  od,,  vol.  i.  p.  319),  ono  in  1861,  a 
woman  killed  by  fifty  grains  in  aolution  in  divided  doHca,  and  one  in 
1871,  a  child  dcstroyod  by  ti  picL-e  of  Lbe  Holid  slick  threc-qiiartcra  of 
on  inch  long,  in  npite  of  tbe  uae  of  tho  antidote  (Sutttcrgood,  Brit, 
Med.  Jottni.,  May,  1871). 

Tlio  troatrnent  cousiiitB  in  tho  udminislnition  at  once  of  large 
amounts  of  common  salt, — the  chemical  aniidolo, — tlio  constant  uso  of 
largo  draug^his  of  milk,  and  the  mooting  of  HymptoiuB  as  tboj  aruo. 

The  fatal  done  of  silver  varies  very  rauoh,  according,  no  doubt,  to 
tho  presence  of  gubttlances  capablu  of  decomposing  it  in  the  Htomach. 
Thirty  grains  have  killed ;  and  recovory  has  taken  place  afler  the  in* 
gc^tloa  of  an  ounce  (caa&,  lIuaoinauQ,  Toxicoto^ie,  Berlin,  1863,  p.  868). 

Chronic  ar^yria,  or  discoloration  of  tho  skin  by  silver,  is  usually 
imaecompiinied  by  disturbances  of  health,  although  in  sovcro  ca^M 
tho  diHculonition  alTectK  not  only  tho  akin,  lips,  gums,  and  sclerotic,  bat 
oven  the  lutoraal  or^an«,  such  as  the  liver,  eplecn,  and  kidnoya.  It  ia 
therefore  rot  duti,  aa  has  beon  thought,  to  tho  ehlorido  of  silver,  since 
the  Utter  bocomes  dark  only  under  the  influence  of  tho  light,  but  to  a 
deposition  of  silver  itself  or  of  its  oxide*  Dr.  S.  Krysinski  (Lond.Med. 
Itcc,  August  16,  1880)  found  tho  grnniilos  in  almost  uvitry  tixmio  of  the 
body,  and  states  thai  thoy  are  an  organic  compound  of  «lver,  tho 
exact  natufo  of  which  baa  not  yet  been  dutcruiiniMl.  Tho  minuto 
quantity  of  tlio  mctul  pi-eneiit  is  shown  by  the  analysis  of  Versmanna 
(  Virctiow't  Arckiv,  xvii.,  1859),  who  in  14.1  grammes  of  dried  liver  found 
only  O.OOtiS  gramme  O'f  motallLo  silver  (_0,017  per  oont.),  and  ia  8.6 
grammes  of  dried  kidney  COM  gramme  (0.061  per  cent.).  Greater  or 
loss  euccosa  has  been  clutmod  for  varloua  truatmunta  in  urg^p'ria,  bub 
in  general  they  are  equally  futile.  Hegew  states  that  blisloring  will 
lighten  the  colur  vovy  uiuih,  and  Etcliniaiiti  asserts  (IIuF«ematin,  Toxt' 
colonic,  871)  that  ho  boa  cured  two  cases  by  the  use  of  polaub  baths 
and  of  boap  baths,  each  four  times  a  week.  The  older  autlioritictt 
commend  the  u«u  of  iodide  of  polusdium  intornally.  Ilr.  L.  P.  Yandetl 
has  reported  {American  J'ractUioner,  Juno,  1872)  two  coses  in  which 
large  dosoa  of  the  iodide  wore  giveu  for  many  months  for  ayphilin,  atiU 


*  A«aerdiD|t  t«  BJlualiiigil,  KerntauTi  tiMiACfl  aoecaii)  !d  (rhteli  pr«ae<1<og  ibo  JapotKiua 
of  the  illrar  tb*r«  wtm  moUtfC,  omoaiiUiuD,  riilurD  of  taeiaorj,  ilagiug  in  tlii  okn,  dtoAiaM^ 
Md  apSMM  of  tita  ucnlmr  uiiudIbji. 
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tho  morcurltti  Tiipor-bnths  titioJ  at  tbo  same  time  For  Lho  samo  puTpo««, 
with  the  reault  uf  a  coni|>lvte  cure  oV  the  iLrgyria.  Tho  riding  wns 
f^rudual. 

Admisistbatios. — Tho  nitrate  of  silver  ehouIJ  always  Lo  given  in 
pill,  and,  wlivn  it  U  do»ir«d  to  obtaia  iu  conHtitutioiinl  iiifliionco,  alter 
m^olB,  during  the  procutui  of  digostii>i);  tut  whuu  iH  loi:al  acCJon  od  Iba 
alimoQtary  cannl  is  roquirwl,  it  should  bo  administered  one  or  two  houn 
buforo  moaib ;  aud  if  tlio  bovr«ld  uro  to  bu  reuubvd,  ttio  pill  obould  have 
bean  madd  soma  time  and  be  heavily  coated,  so  ita  to  bo  diHoolved  aa 
»]owly  as  possible,  When  it  is  given  in  epilepsy  or  other  chronic  dis- 
eaito.  its  udminiatration  should  bo  suspended  for  ono  week  at  tho  end 
of  every  third  week,  and  ite  employment  should  not  extend  over  a 
longer  limo  than  three  months  without  a  protmcied  intormiiwton. 

Atyeati  Nitraa  DUutta,  U.S.,  19  a  gmyisb,  solid  substance,  oflen  in 
onyons,  composed  of  equal  parts  of  the  nitrates  of  Bilver  and  potassium. 
It  may  be  utiud  as  a  very  mild  caustic. 

The  oxide  0/  sUeer  (AitaeNTt  Oxiduh,  U.S.)  ia  an  olive-brown  powder, 
very  slightly  soluble  in  water,  which  the  Untied  States  Pburmaoopoeia 
directa  Bhall  bo  prepared  by  precipitating  tho  nitrate  of  silver  with 
•vlution  of  potassa.  It  has  been  introduced  into  medicine  us  a  substi- 
tute for  tho  nitrate,  with  tlio  idea  that  it  would  aecouipli»li  in  diseases 
of  tho  norvoua  system  all  that  that  drug  ia  capable  of,  and  at  the  same 
timo  not  disculor  the  skin.  With  our  pi-eaent  knowledge  of  tho  niuihod 
frf  absorption  of  the  nitnito,  this  eeeme  highly  finprobablc,  and  it  is 
contradicted  by  oxporienco.  (Case,  PJiUa.  Med.  7\mef,  vt.  2(M.)  Oxide 
of  silver  is  not  dtuatic  when  locally  upplted,  but  probubly  exerts  some 
astringont  action,  and  it  has  boon  commondod  in  fyrotui.  Tn  norvoua 
affootions  it  M  probably  of  cqnn.1  value  with  tho  nitrate.  The  do«e  ia  a 
grain,  in  pill,  three  or  four  times  a  day. 

The  cyanide  of  t^ver  (Akoenti  CTASiDDit,  U-S.)  is  used  solely  for 
Ibo  preparation  of  hydrocyanic  acid.  The  iodide  (AnaBN'Ti  Iodioum, 
D.S.)  baa  been  (uod  as  an  alterative,  but  is  of  very  duubtful  value. 
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FBRBUM-IRON. 

SiyoK  iron  constitutt-H  n  noconsnry  into^'ant  portioo  of  llio  rod  blood- 
ooi'iiuHclcH,  it  U  a  food  nillicr  llian  a  mcdicinu,  A  very  large  propor. 
(Jon  of  tho  TtU'ioun  articles  of  ordinary'  diet  coutaJii  a  truce  of  it;  aud 
ae,  according  to  Quovonnc,  it  i«  voiy  mrcly  to  bo  found  in  normal  uriao, 
it  must  acDumuEata  in  the  Bystem.  Wlicn,  however,  the  supply,  from 
any  cnuao,  is  insutTtciotit,  or  tbo  power  of  di^osting  and  uattiuiiUling  it 
IB  impairod,  or  an  abnormnl  excretion  of  it  occure,  or  by  direct  discharge 
it  is  drawn  off  from  the  blood,  m  in  hemorrhage,  a  less  than  normal 
amount  of  it  uxtstfl  in  Uio  body.  Whoa  this  is  thu  cnso,  the  condition 
ordinarily  known  aa  aturmia  existing,  the  circulating  fluid  contains 
compiiriitively  ru\r  rtid  disks.  It  is  this  slnte  which  conetitutca  the 
great  indication  for  iron.  Under  it6  use,  if  the  cauao  of  the  uniemin  b« 
preventoiJ  from  operating  eontinuouely,  the  color  rctnrng  to  tho  choolcs, 
bocuuHO  tboro  ia  an  abuulutc  incruuso  of  tho  huimato-globuUn  is  tho 
blood.  Thus,  Fi-ofessor  Siiuod  (Animal  Chenu'sirg,  London,  1845,  Syd. 
Soo.  6(i,)  reports  a  caso  of  chloroais  in  which,  under  the  steady  U-so  of 
iron  for  aixty-fbtir  day»,  tho  globulin  incroased  fi-om  SO.SQ  purta  to  90.80 
parts  por  ihoLiBaud,  and  the  lioimo^Iobin  fVom  1.431  parts  tQ4.598  parts 
per  thousand;  and  Cutler  and  Bradford  (^Amcr.  Journ.  Med.  Sci,  1878, 
p.  78)  have  obtained  confirmatory  result.^  with  MnlasBez's  tubes.  This 
tnareoso  U  cerlululy  duo  in  part  simply  to  the  supply  of  tli«  peculiar 
food  of  tho  rod  corpuscloa ;  but  it  Bcoms  probable  that  tho  iron  acta  not 
meroly  ax  n  food,  but  also  na  a  veritable  sUiimlaat  to  the  organs  vbich 
produce  thoao  hodioa.  Sinco,  howcx'or,  wo  have  no  definite  knowledge 
na  to  th«  early  history  of  the  red  disltN,  it  h  evident  that  any  theory  ns 
to  tbo  method  in  which  iron  iiicrcasuis  their  number  must  bo  a  mere 
oonjcotm-e.  It  has  been  generally  believed  that  iron,  given  to  the 
be&lthy  subject,  would  induce  a  condition  of  oscoss  of  tho  rod  Mood- 
corpusclcK.  Itocont  exact  inveatigationn,  while  somewhat  in  diBConl, 
otTcr  evidence  calculated  to  unsettle  our  belief.  The  experiments  of 
Nasao  {Lond.  M^i.  JUcord,  1877,  p.  498)  upon  dogs  arc  in  favor  of  tbo 
olilar  view,  wbilo  those  of  E.  C.  Cutior  and  B.  H.  Bradford  are  in  oppo- 
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wtiun  to  it.*  The  first  obsorvor,  giving  iron  with  fai,  ootod  not  only  un 
incrcMc  of  bodily  iroip^ht,  but  also  that  tho  Bpociflc  frrarity  of  tho  blood 
rode  fVom  I05:i  to  1060.8,  und  tho  amount  ufthv  motul  in  tho  blood 
from  0.477  to  0.7&S  per  thoiigand  parUt,  both  tho  result  of  incroiuc  in 
tho  coi'piisculnr  clomont.  Cutler  and  Bnidrord  cxpcrimuntcd  upon  man, 
nsinif  Ihfi  tabas  of  M.  MaliMMC,  tho  roault  boing  slii^ht  diminution  of 
the  rod  blood-diaks.  As,  howovor,  tho  oxparimoiil«  woro  only  two  in 
numbor,  and  the  subjecU  not  un<lor  complote  control  as  to  conditiona 
of  lifo,  thoir  obscrrationji  can  hardly  bo  oonsidorod  condiuivo. 

It  nppwtra  to  bo  a  'vroll-o^^tabli^hed  fnot  that  ono  of  tho  f^inctions  of 
tho  rod  blood -corpuBclea  is  to  convort  oxygen  into  ozono,  which  is  tha 
cfBcioat  furtn  of  tho  element  in  the  systom  (boo  papor  by  A.  SoaiHj, 
Vtertefjahreischrift  fur  Prakt.  HeilliujidA,  1866^  Band  ii,).  Tlio  oxide 
of  iron  oiit«ido  of  tho  body  certainly  pos»ossM  an  ozonizing  power 
flimilar  to  that  of  tho  red  disk.  Thiui,  a  opot  of  iron  mould,  r>.,  iron 
oxido,  on  linen  will  in  tiino  dotilroy  tho  fabric.  Tho  roasoa  of  thU  is 
tho  corroding  action  of  tho  ozone  which  in  elowly  generated  by  tho 
oxido  of  iron.  From  a  similar  cause  a  fleck  of  rust  on  a  bri/jht  8nrf«e« 
of  eleol  will  8tendily  onUrgo  and  deepen.  It  would  seem  a  priori  proba- 
ble that  in  the  blood  iron  acts  as  it  does  out  of  the  body.  If  this  bo 
no,  by  increasing  ojudation  nn  incrooM:  of  the  iron  in  tho  blood  should 
cauBO  olevntion  of  tcmperuture  and  increased  elimination  of  aroa.  Th» 
Rtudioa  of  W.  Pokrowgky  (  Firckow's  Archiv,  Bd.  xxii.)  haro  shown  that, 
in  cases  of  aniemia,  after  tho  exhibition  of  iron  tho  tomporaturo  does 
riso,  even  when  )□  the  beginning-  it  was  not  below  Dorninl,  and  (hafc 
simultaneously  there  Is  an  increase  io  tho  daily  elimination  of  urea; 
and  the  experiments  of  Botkin,  as  qaotod  by  Saseo  (I  have  not  seen  tho 
original),  establish  tho  samo  fact  in  roganl  to  healthy  men.  The  in< 
oreMed  oxidation  cannot  be  due  ^inply  to  an  increaso  in  the  oumborof 
the  red  corpuscles,  for  while  the  latter  accrues  slowly,  Pokroweky  found 
that  the  tompGrature  sometimes  row  within  &vq  hours  after  tho  oxhibi- 
lion  of  tho  tii-flt  dose.  It  would  seem,  theroforo,  that  iron  acts  directly 
on  tho  blood  as  an  ozonising  agont. 

Iron  in  very  minnte  quantity  (Qnorcnne,  Archives  de  PhymLf  it 
Therap.  et  d'Ifygiine,  Oct.  1854,  p.  93)  is  at  times  prceont  in  normal 
arine,  and  the  exhibition  of  it  as  a  meilicine  increases  tho  percentage. 
According  to  the  roecarchos  of  Quevcnno  (p.  95),  tho  elimination  of 
the  ordinary  modicinal  salte  of  iron  is  always  vcrj-  slight ;  but  tho  i>x- 
perlmonte  of  Becquorel  (Simon's  Chtmistry,  vol.  il  p.  264)  are  not  In 
accord  with  tliia.    The  amount  of  iron  in  tlie  urine  was  fonnd  by  him 


■  Dn.  r.  II.  Uejorf  tO'l  P.  Williiwni  {Arti.  /.  KrjMr.  P«tk.  u.  PUnm,  liiL  T«)  Iwr* 
■taillad  tho  affooU  or  vnnnDoui  dma  of  tb«  tutrita  sf  Iimd  ftad  Mdinai  upan  ih*  loitw  bbU 
IBalt.  B*ll>  Tngt  ftnd  mkoimali  i»  killo]  bf  il, — lh«  ■jrmplaiiii  in  nnu-bliioilwl  uiiMk 
Iwing  Tomiling,  pnrgin^  g"^  ('U  "f  ^'*  MixkI -prvoar*,  roainnliu'  irmlLn*M,  mmA  Saally  earn* 
kftd  4«*tli.  ISo  aipaliDVDU  tbow  (h»t  lb*  bcart  I*  imI  mu«b  »ffMI«^  Uul  At  vaco- wl» 
■jaUm  tad  tb*  ■piool  nitftir  •aalns  an  pnnljiad. 
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to  Tary,  in  those  taking  fcrnij^noua  proparatiotw,  vory  greatly  and 
unaccountably  fVom  day  to  day,  Imt  tho  climiaation  commenced  aa 
Boon  as  tho  administration.  Dr.  ZaleeUi  {Arch./.  Exper.  Path.  n.  Pharm., 
xxiii.)  Icliovea  that  hia  rcscart-hos  have  tshown  that  iron  la  eapecially 
elimioattid  by  the  liver.  Acconiiii^  to  Qu«venne,  tho  haloid  ealtflcecape 
in  the  iirino  much  more  ft-oijly  than  do  the  other  propuratiuna. 

AlmoHt  nil  the  preparations  of  iron  are  moi-o  or  loss  astringent, 
and  when  iu  Iho  blood  very  probably  exert  a  dfroct  influence  upon  tbo 
tisauos,  contracting  thorn  not  merely  by  inercaMn^  their  tone,  but  also 
by  BCtin»  on  their  vital  contmeliliiy. 

Tlio  prui>arat  Luns  of  iron  may  bu  divided  into  those  which  are  aolubla 
and  those  which  are  insoluble  in  wntor.  At  first  sight  it  would  appear 
that  the  former  class  of  preparations  would  be  those  moat  readily  ab- 
80rl>od.  The  oxponiuonts  of  Quovenno  {loc.  ci(.)  have,  however,  do- 
moitstrated  that  these  soluble  propatatioos  are  largely  pn>ci]iitated  by 
the  gaatrie  juJco  oven  when  it  in  strongly  add.  This  prodpitato  is 
probably  an  albuminate,  mixed,  whoa  the  gastric  juice  is  alkaline, 
■with  the  oxide  of  tho  niotal,  It  has  boon  fiii-tlier  denionatratod  by 
Quovonno  that  the«4e  prceipiuitea  do  not  yiuld  i«o  large  a  percontiige  of 
tiiaLerial  to  tho  acid  gastric  Juice  as  do  some  of  the  insoluble  Halt's. 
According  to  Mialbo  (CAtwuV  appiiqaie,  Pari*,  185G),  after  tho  eatmnco 
of  an  iron  salt  into  tho  blood  its  power  of  acting  as  n  ferruginous 
tonic  depends  upon  ita  capability  of  being  decomposed  by  the  alkalies 
of  tbo  blood  in  such  a  waj-  as  to  give  origin  to  nlbumiTiatOfi,  Pi"om 
Ihooe  conmdcrations  it  would  appear  that  the  quc^iiion  of  solubility  ia 
water  is  of  very  little  importance  in  tho  choice  of  a  chalyb(?ate.  Que- 
venne  has  demonstrated  that  tho  reduced  iron  yields  tho  largest  per- 
centage,  and,  as  it  is  nearly  IVeo  fl-oni  astrinjicncy,  it  ia  probably  the 
boat  chalybeate.  If  a  solutlo  prt:parutioii  be  desired,  the  ammouic  or 
potasaio  tartrates  arc  very  un irritating.  If  MiiBtlierlieh  be  correct  in 
liU  deductions,  tbeprotofialls  are  more  readily  absorbed  than  thaeeequi- 
Balts,  and  consequently  should  be  proforrod  as  a  ct-ncml  rule.*  When 
freely  given,  almost  all  preparations  of  iron  Ibnu  sulphides,  wbJch 
blacken  the  fieoea. 

Thoro  are  some  persons  in  whom  iron  produce-i  headache:  tliis  cud, 

*  I  hiiT<  l*R  tliU  0*  in  mrlivr  (ulillona :  tho  lubjacl  uf  thv  nbnorpllon  of  Iroa  nrf  Onttj 
need*  rt-iamtiKnllvn.  (S«obUu  IltrHit.  Klin.  Wotitmehr.,  ISfT,  p.  iiti,)  ProftMar  Buiij[<> 
orn*Ml,  twDarx  thkt  no  ulunf  Iran  nraBbiorbeil  ititqtlie blood. ■n<lLh>tlb«  value  DrUialitn 
In  otaloroiili  ii  duo  to  iti  Iwinl  ni^tl'iii  un  tht  gaelrio  juloM.  Ilii  l>sUor  !■  that  in  c)iloruU  titm* 
l*K(rMt  pnv«rl;  of  giutrio  Jiii«i>,  with  itn  *x(«Miv«  fnrttmUaa  «f  klkalinit  falgihiJMi  IhM 
ltiv>#  nlltfiiiD*  ttLltthiilc*  (i«irii-m|tiMV  Iho  ftljaarliabfa  atbituiinuiii  Iron  oiiiii|tniBnd)i  vf  (lit  fijoil, 
•nil  render  lliFin,  lilto  ordtDkrr  wvlli,  InoApublo  af  abiorpll'iti  (  that  the  ordlnitrj  Iron  [  rD|>a- 
rsllnna  occapy  iho  Blkkllnn  ntlpliiilfa.  UDd  nllun'  tba  aibumLTioiis  Iron  cotniiounili  to  b« 
mbMriwd.  He  hiuM  thin  htViet  upun  tb*  ripariinenitil  rntnlD  olnlftinH  lij  hitnttirnjid  bj 
K*.mbarg*r  (2<i'rMllp.  /.  PXgiiaUff.  Chun.,  ISTO,  11.),  iihl«h  bo  berlovai  pro**,  Jirtt,  tbftt  in 
Ihahnltby  tuttjMl  MoClDuvd  tdwtalftnltoa  or  Iron  iloot  not  diIm  Ihe  ni  blood  MrpUMlM  or 
bKnofloblD  I  anoNct,  thsl  whan  Iran  It  ulren  tl  <)d«  not  Inctwua  lli<  amount  tsortioil  In  iti« 
■rln^    (Soe  tlM  •/'mini. «/  Comp.  Path,  and  Tkirap.,  Dowubtr,  1S3S.} 


In  some  ctmett  only,  be  oT)riate(!  by  th«  um  of  laxalivos.  The  obserrfc- 
tiona  of  M.  Polit,  Dp.  N.  A,  Bubnow,  etc.  {Zeittehr.  /.  Fhyfiofog.  Chem., 
vii.),  that  the  iron  prepar&tiona  in  largo  dosos  inhibit  the  digestive 
procoMes,  throw  some  light  upon  these  cases. 

TlnaApiDTioe. — Tho  chief  indicnlion  for  the  uso  of  iron  is  the  ox- 
isUMieeof  a«<rjni(t;  the  contra-indication,  n  slalo  of  ;>/dAflM:  on  Iheso 
points  eiifflcient  hits  alivady  boen  wid.  and  the  peculiar  actions  of  cei^ 
tain  Balta  will  be  considered  under  their  respective  preparations. 

FB&Enu  RRDtrcTTU — Rfdvobd  InoK.  U.H. — This  proparatioD  is  also 
known  by  the  names  of  Ftrrl  Puhis,  Iron  by  S'tfdrogcn,  and  Qvevenne't 
Iron,  and  is  as  a  chnlyboato  the  bent  of  all  tho  vnriona  medicinal  forma 
of  iron.  It  is  made  from  the  Bubcarbonate  (aesquioxide)  by  exposing 
it  at  a  while  beat  to  the  actloD  of  hydrogen,  which  takos  nwny  the 
oxygen  and  1oavc«  the  pure  metallic  iron.  It  occura  aa  a  light,  iron* 
gray,  taaloloaa  poirdcr,  which  should  bo  completely  dissolved  by  dilute 
sulphurie  acid  without  yielding  the  odor  of  eulpburetted  hydrogen,  and 
whon  touched  with  a  lighted  taper  Bhould  ignite  and  burn  lo  the  brown 
oxide  of  iron.  Jf  it  bo  blacit,  or  if  it  fail  to  answer  tho  testa  given 
niKiTe,  it  is  Impure ;  and  indeed,  as  offered  in  the  shopR,  not  raroly  it 
is  entirely  spuriou!!.  Of  all  tho  efficient  preparations  of  iron  it  is  tho 
freest  from  nstringeney.  Tho  dose  is  from  two  to  five  grains,  takon 
in  pill  form  after  meals.  As  it  is  entirely  tasteless,  it  is  fVequcnlly 
given  to  childiMQ  in  chocolato-drope  or  lozongos. 

Ferw  Oxidcm  Hydbattm— llrDRATKD  OxiDi  or  Trow.  U.S.^Tfao 
Ht/draled  Seaqvmxide  of  Iron,  made  by  precipitating  the  terauipbat* 
with  ammonia,  is  a  reddiah-brown  powder,  which  is  used  soloty  aa  an 
nnlidoto  to  nrsonic.  For  this  purpose  it  should  bo  freshly  prepared, 
and  ehould  bo  so  moist  aa  to  constitute  a  magma.  It«  virluoa  are  do- 
tcriorated  by  ago,  even  «  hen  it  is  kept  under  water,  and  are  entirely 
dc«Iruyed  by  drying.  If  the  solution  of  the  terr^ulphate  of  iron  be  not 
at  band  in  an  emergency,  the  porchloride  will  yield  just  aa  usefhl  a 
product,  and  carbonate  of  sodium  may  be  flwbatituted,  if  circumBtancea 
noocBBitato  it,  for  the  ammonia,  Tho  precipitate  falls  at  once,  and 
may  bo  washed  by  putting  it  in  a  piece  of  muslin,  squeezing  out  th« 
original  fluid,  and  then  ponring  an  some  fVesh  water.  As  tho  aoaqui- 
oxide  of  iron  \»  perfectly'  innocuous,  it  should  bo  very  freely  admin- 
istered whon  vtfoA  as  an  antidote,  especially  since  it  acts  only  when  in 
excess.  A  tenspoonful  to  a  tnblespoonful  of  it  should  bo  stirred  up  in 
water  and  taken  at  otice,  the  do«e  being  repeated  several  timcji  if  nece«- 
eary.  The  iVrri  Oxiilum  Jlydraiuvi  cum  Magnesia,  U.S.,  diffcre  from 
the  hydrated  oxide  in  containing  magnesia,  which  Ib  Bubeljtuted  in 
oxcoM  for  the  ammonia  as  a  precipitant.  As  mngneaia  ta  not  at  all 
irritnnt,  and  is  itoclf  antidotal  to  arsenic,  this  newpreparulion  offers  do- 
cided  odvanlagea  over  the  older  antidote.    It  should  be  given  freely. 
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QESERAL  HEMEDJRS. 


Ferri  Carbonas  Saccharatcs.  U.S. — SAccnARATio  Cajibonate  or 
Iron. — ^l'bi«  greeaiBh-gmy  powdor  is  mado  by  precipitating  a  nyrupy 
eolutloi)  of  tliti  sulphate  of  iron  by  bicarboaato  uf  Aodium.  Tlirouf^lioul 
iha  «ubso(iiicnt  wiwhing^i,  and  during  drying,  sugar  is  kept  conflliintly 
present  in  lurgo  amount,  so  aa  to  provont  tho  aboorption  of  oxygon, 
nnd  tbo  coiiscqucnl  cotivtimioii  of  the  prutoeurboDUlo  into  tho  ocequl* 
oxidd.  This  is  lb  vory  good  cbalyboalo,  nearly  (Voo  I'rora  ostringoncy, 
nnd  may  bo  given  in  dosos  of  from  throo  to  five  grains,  in  pill  form. 
PihiltK  Ferri  CompasiUe,  U-S.,  contain  Ibo  pi-otoc-arboiiaiB  of  iron  and 
myrrli.  They  ai-e  somotimcs  used  in  nntemia  vritli  amenorrbtsn;  one 
to  tbroo  pills  tkrec  timoa  a  day.  TUo  MUlura  Ferri  ComposUa,  US^  is 
n  liquid  preparation  containing  suL^itunliHlly  tho  eninc  ingredionts  u 
tho  cunipound  pilU.    £0^0,  one  to  two  lablospoonfuls. 

Finm  ScLroAs — SoLrnAXE  op  Ibos.  U.S.  (FeO,SO,+  7IIO — 
FoSO,-|-7HjO).  Tho  pure  protosulpliaiu  of  irou  U  mado  by  diawlriog 
iron  in  dilute  HUiphuric  ar;id.  iL  oociirs  in  tmnHparont  efflorescont 
rhombic  priams  of «  pale  bluislj-grouii  culur  and  a  metallic  styptic  tOHte. 
The  sulphate  of  iron  ia  a  very  ducidod  jti^lriD^eat,  and  in  a  concoatrutod 
form  nnd  eutlluient  nmount  acts  as  .in  irrilafit  poison,  produeing  vomit- 
ing,  purging,  aod  gniilro-intOHlinat  Uiflammatiou.*  ExU'rnally  ilM  uolu- 
tion  (five  to  twenty-five  gi'ains  to  the  duidounce)  is  used  as  an  astringent 
lotion.  It  lias  bt-cu  especially  roconimoodvd  in  tliiu  fonn  (Ji  to  Oj)  to 
tT^sipdas.  As  a  eimplo  uhslyboate  tho  Bulphato  of  iron  should  novel 
be  used.  In  chronic  diarrhaa  it  is  eomotimcs  oinployod  as  a  tonic  astrin- 
gent, DoHO,  fivo  grains;  in  tbo  form  of  tho  dried  »ulphat«  {Ferri  Sul- 
phas Ex^iccatus,  U.S.)t  throo  grains.  Ferri  SuJphas  I^tvcipiCatus,  U.S., 
is  Himply  a  puro  ferrous  eulpbato  obtaiiiod  by  precipitation,  nnd  may  be 
used  inslcad  of  the  older  propanitioii. 


Liquor  Ferri  SuBaoLPHATis — lloysEi-'a  Solction.  U.S. — The  lolu- 
fion  of  the  avbsiilphate  [of  the  8c«quioxide]  of  iron  (ofton  incorrectly 
called  Holution  of  the  pemulphnlo  of  iron)  is  a  moHt  powerful  astringent 
and  styptic,  nnd  is  used  solely  as  such.  It  is  but  slightly  irritant,  and 
ie  the  bent  of  all  tho  nstringonte  for  stanching  bomorrhnga  when  It 
can  be  applied  directly  to  the  part,  as  in  oxtomal  woundti,  or  in  hamti' 
tanesis.  In  homorrbage  frum  tlio  stomach,  ten  drops  of  it  may  bo 
given  in  a  tnblc8poonf\ii  of  water,  tho  dose  being  ropoutod  aa  nccosiaiy. 
Applied  by  rocniut  of  the  iiComizer,  it  is  often  very  oillcicnt  in  /xmop- 
t^sis.  In  such  a  ea^e  the  fluid  to  be  utomizod  sliould  bnva  tho  gtrongth 
of  ftvra  five  to  twenty  drops  to  the  ounce.  Tho  inhalation  should  lant 
n-om  five  to  fifteen  minutes,  and  be  repeated  nt  inter^'als  of  an  hour 
or  longer.     Il  is  very  eencntinL  that  the  liquid  should  bo  flnoly  pulvor- 

*  In  k  CM*  rtpoirttd  Id  tb«  jV.  Y.  ilmi.  Journ.,  ijitUI.  4D1,  tb«  cnrly  tjmpunn*,  u 
ttnt»d  fa;  tha  pBtlnnt,  wore  ehloQ;  acrroui :  titik  eonfiiJtni.'e  osn,  bO'iiater,  bo  ropMoI  in  tb< 
p«.tient'«  r«[Mrt  of  lyisfitaml  or  of  Ihe  amount  Isgvtlol, 
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iie»I.  fn  diphtheria,  Monsol's  solution  is  very  valoable  applied  fr«.i>ly, 
of  Alii  etrcDgth  or  dtiutod  pro  re  nata,  to  ibe  tbroftt  ovcxy  tlii<eo  to 
twelve  boura.  In  ovorUoae,  Monacl's  solution  ia  an  irritjuit  poiooa:  tbn 
antiiloto  is  flonp  or  an  nlknliiiu  carbonate. 

The  Solution  of  the  Tersvlphatc  (Lwjuim  Fkiuu  Terhulfuatis,  TJ-S.), 
owing  to  its  irritant  avtiou,  is  used  only  to  nuiku  tlio  scsquioxidc  prup- 
nnitiond. 

TixctdbaFkuriColoriui — ^TiMCTUUEorCiiijOiLiDKorluoH,  U^., con- 
tains tJie  scsquicbloritlo  of  iron,  hydroi-liloric  acid,  anil  alcohol,  and,  lW>m 
tbo  niiictiovs  of  the  Inst  two  ingro<li«nt8,  hydrochloric  otbcr.  It  ik  pro- 
pored  by  adding  alcohol  to  tboofticinalXi'^or  Feni  Vfiloriil i,  imii  tKarod- 
(lish-yellow,  nstriogciit,  irritnting,  Boiuuxvbnl  corrosive  liquid.  It  is  an 
oxccUcQt  clialyboate,  poasos&od  of  pociiliar  proportioB,  probably  In  »omu 
meastiro  due  to  tho  other  which  it  containH.  It  is  a  diuretic,  incroosiag 
ofluo  wry  docidMly  tho  daily  urinary  eocivtiun.  It  appears  al«o  to 
exert  an  astringent  influence  upon  the  urino-genital  mucous  morabniDo, 
and  in  f»;(]ut;ntty  oniplo%-ed  with  tinctnru  of  cantharidiM  in  gleti.  Id 
chr<mie  Jihjht's  disoase  it  is  olten  of  very  groat  aerviee  aa  a  olmlybcato 
diurstlo.  In  trysipelas  it  is  coiulaatly  omployod  with  roinnrknblo  re- 
snlts,  controlling  the  diftoaso  in  a  manner  not  yot  andcnitond.  Aniilogy 
boa  snggotttcd  itd  cmidoyincut  in  other  adynamic  airuetiuiia,  bucU  as 
dipkthtria  Slid  pyeemia,  but  it«  value  in  these  diseases  is  much  more 
doubtfki],  I^ocally  it  \%  ii^ed  as  an  nstnngent  in  »orQ  throat;  for  this 
purpose  its  slrciigih  Bbotild  bo  reduced  at  least  one-half.  As  it  ia  very 
destructive  to  the  tc«tli,  care  ought  to  bo  oxorciaed  in  its  use  about  tbe 
moatli,  and  al»o  in  \U  adminiatratloD.  The  dose  is  (Vom  fittocn  to 
thirty  drops,  given  as  a  ebalybeate  throo  limos  a  day ;  in  orynipebLS, 
every  two  or  throe  boura.  The  oraugft-yullow  cryetnllino  ilcliquoscent 
SeaquiclU-iride  of  Iron  (Febbi  CaLoBii>uai)  (Fo^OI^ — Fp,CI«j  is  ofBcinal, 
but  is  very  rarely  used, 

Stbcpps  Fekri  lontm.  17.5.— Tho  Syrvp  of  Iodide  of  Iron  coniaion 
7.33  per  cent,  of  tho  dr>'  protiodiJe  of  iron  in  tho  fluidmehm,  and  is 
made  by  agitating  iron,  iodine,  and  water  together,  and  adding  hot  s>Tup. 
It  is  n  transparent,  greenish  liquid,  of  n  swout.  fumiginoits  taste.  It 
(lepodts  no  sediment  on  keeping,  and  ahould  not  aiToct  the  color  of 
starch.  If  it  stritces  a  blue  color  with  tho  bttor  Hubslunoc,  it  contains 
f>«o  iodine.  Tho  syrup  of  iodide  of  iron  is  a  favorito  romody  in  those 
oases  of  nna>mia  in  which  Ihoro  is  a  distinct  scroftilous  taint.  It  is 
believed  to  possess  tJio  peculiar  alterative  powers  of  iodine,  conjoined 
<vilh  the  tonic  proporiiuci  uf  iron.  It  ia  mudi  used  in  acrofvio*i»  oc- 
curnng  in  anvmic  children;  but  it  eerlainly pOM«s»ce  no  advantages 
over  a  formginous  touio  and  iodine  when  given  separately  but  iiimuU 
laneously.  Indeed,  it  seems  to  mo  Dncttrtain  vrliotber  Us  use  is  as  ofTsc* 
tivo  OS  the  ficparate  administration  of  iodioo  and  iron.    The  done  of  it 
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for  a  child  two  years  old  is  five  to  ten  drops;  for  nn  adult,  thirty  to 
forty  raiaini8.  As  it  aflucta  tho  teeth  very  seriously,  it  should  ulwii}'a 
be  h-eely  diluted  when  taUon,  and  tbo  moiiti]  should  bo  woU  washoi* 
after  its  adiuimstration. 

Febiu  loDiDtm  Saccsabatum.  U.S. — SaccharaUd  Iodide  of  Iron  is 
a  yellow ishwhito  or  grayish  powder  which  repruBonts  tho  chomica)  and 
medical  proporlioa  of  the  cori-osponding  eyriip,  being  prejiarod  liy  a 
parallel  procoBA.  It  may  bo  Hubstituted  for  the  aynip  in  doaes  of  from 
two  to  iivo  gruiD9  given  in  pUl  lorm. 

BiAi-rzED  Irox. — Fentim  Dialysntum. — ThJa  Is  a  clear,  neutral,  nearly 
ta<tulctis,  darU-rud  liquid,  prepared  by  dinlyzing  a  solution  of  the  chlo- 
rido  of  iroQ.  Ita  exact  chemical  composition  is  ttnoortaln.  IlconUioa 
■to  proportion  of  chloride,  and  it  is  posntiblo  that  tho  iron  esists 
lie  oxychlorido.  It  hctira  dilutinu  with  pure  water,  but  is  at 
once  precipitated  by  alknliua,  alraoet  all  aohible  suits,  and  many  oi;ganic 
eubetancoe.  Aa  the  iron  oxide  in  this  condition  ie  unable  to  pass  through 
animnl  menibranoti,  it  hnn  been  asHcrted  that  it  enunot  bo  nbsorbod* 
Clinienl  experience  showH,  howcvwr,  tbut  it  i*  obsorbed,  and  a  priori  it 
eeoms  oortaJn  tha.t  tho  dialyzcd  iron  must  undergo  change  the  moment 
it  cixtort  thfl  stomach.  In  what  form  nbeorption  talccs  place  wo  do  jiot 
know.  Ita  tai<tek>si4ncBa,  hartnlossnosa  to  the  teeth,  and  cumpurativo 
ft-eedom  IVorn  astntigeney  havo  rendered  it  a  favorite  chalybeate,  not- 
witliBtanding  ito  fooblcncsa.  Tbo  assertion  frcijucntly  tniidc  that  It  never 
constiputva  is  an  error.  It  should  never  bo  used  in  combination.  Tho 
dues  in  twenty  to  forty  drops.  Dinlyzed  iron  is  aiitidotiil  to  antonic. 
It  is  harmleHH,  and  In  cases  of  poisoning  a  tublcRpooiiAil  nhould  be  ad- 
ministered at  once,  and  repeated  pro  re  nata  (see  Phila.  Med,  Time*, 
Tol.  Tiii.  pp.  104,  151,335). 

There  ara  four  officinal  Ctfrflfffi  ff//«n,  all  oolubto  in  water.*  Two  of 
these  (Peeri  Cithas  and  Fkkri  kt  Auuonii  Ciira«)  occur  in  garnety- 
rod  BL'ulu8,  and  are  dimply  mild  chalybeatos.  Do»o,  6vo  grains.  Tbo 
Citrate  of  Iron  and  Quinine  (FEnEi  et  Quinin.^  Cithas)  is  in  tra»spar«at 
scales,  varying  IVom  reddish  brown  to  yellowish  brown  in  color,  with  a 
tintof  green.  The  Citrate  of  Iron  and  Stnjchnirte  (Perm  etSthtchmxjk 
CiTRA^)  contains  one  per  cent,  of  strychnine. 

There  arc  two  officinal  Tdrtratea  of  Iron  (Febbl  kt  AuuoNti  Tartius 
and  Ferki  et  i'0T.\!jmi  T.ittr«A8),  both  occurring  in  gnrnety  scalos,  and 
both  soluble  iii  water.     Dose,  five  grains.    The  Lactate  of  Iron  (Fkhri 


•  Dr.  OlMtrccko  (AixM.  /.  JErjgfr.  f^t/i.  a.  Ptiarm.,  STti,  400)  hu  »perlmB)il«d  npOQ 
nbbiti  hy  th«  lirpoJsrinia  inj^lioii  or  «1lriito  at  Iron.  IIo  flnrli  that  tho  lr«n  aiiiiMft  In  (.li« 
ur[n«  in  hklf  nn  hoar,  tbaC  tho  niiximuai  praparUon  ii  rcicheil  in  tvtu  Lo  four  hour*,  mid  thnt 
a/t«r  twcntj-nve  baurf  oUcniniitioci  ocniiH.      In  mnn  bu  itnlM  tlinl  tbcta  tajccli'iai  DKnell 

t*>nia.  nod  tba  tbcrtpcutio  cflMti  (nUifiiatoij.    Tli*  iIoh  of  tti«  <ilmt«  titsi]  fur  mi  •dtilt  iru 
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Lactas,  U.S.)  occurs  in  grcenlah-whitc  crystallino  cmsU  or  grains,  aol- 
ublo  in  forty-vight  parts  of  wal<r.  Jt  is  a  good  chnlybosto.  Dose,  flff« 
graitia.  There  are  two  officinal  Phosphates  of  Iron,  wliiuh  may  l»o  usod 
In  Rvo-grnio  dosos.  Ferri  PiiospB.u  is  a  bright  skto-colored  iD»olu> 
l)lu  powtlor.  FcRBi  pYnoFfiosi'iiAS  in  an  excellent  preparation,  occur- 
ring in  applc-f^een  ooalea,  somowhat  fiolublo  in  water,  and  nearly  free 
from  fwtringcnej  nnd  loPPH)»inoii8  ia»t«,  Ammonui-ferric  Alum  (^Frrhi  KT 
AjfuONii  SuLPiiAH,  U.8,)  occura  in  octanedral  crystals  of  a  pnio  violet 
color.  It  is  fh»ly  soluble  iu  water,  ia  very  natringcnt,  and  ia  used  only 
in  Atonic  leweorrhvu,  iti  which  affection  mnrlted  bcneflt  is  often  gained 
by  tlie  exhibition  of  it  ic  five-grain  do»os  lhre«  times  a  day.  Bra- 
miile  of  Iron  {not  officinal)  has  reccutly  been  highly  i-ccommendod  by 
Dr.  Da  Costa  in  cborea  niid  incontinence  uf  urine  in  children  {JStdieai 
and  Surgical  Reporter,  1874).  ile  givea,  to  a  child,  five  grains,  diwolvod 
in  syrup,  and  rapidly  increases  the  dose  to  twenty  grains.  In  a  tovi 
trinb  I  liavo  found  it  u^cluss  in  chorea. 

MAxaANKBK. — Tbo  Black  Oxide  of  Miinganese  (MAwnASt  OxiDUX 
Nigrum,  U.S.),  and  th«  Sulphate  (ilAyaxm  Si^lfhah,  11.8.),  have  been 
sapponod  by  aomo  to  possess  therapeutic  properties  similar  to  those  of 
iron.  The  metal  mnngnnesium  certainly  exists  in  tho  blood,  btit  its 
■altH  have  failed  to  gain  the  confidence  of  tbo  profession,  ulthoiigh 
hijfhly  rocoraraended  by  Harmon,  of  Belginm,  and  by  Pilivquin  (jYom* 
vcilct  Jtechgrchca  du  Manganise,  2d  cd.,  Fnria,  1852,  also  BvU.  Thenip., 
Uarch,  1852)  as  an  adjuvant  to  tho  ohalybeates.  In  Dr.  Garrod'8  ex- 
periments upjn  nna?raia  (.Wed,  Times  ami  Gaz.,  1863)  the  propnmtions 
of  mnngancBc  failed  to  be  of  son*ico.  C.  C.  Gmvlln  la  said  (  U.S.  Disptn- 
talory)  to  have  found  tho  eulphal«  act  as  a  puworful  cholagogoe  on  the 
lower  animal«;  and  Dr.  Thomson  states  that  it  le  a  putative  to  mao 
in  doscH  of  one  or  two  draebms.  Dr.  L«and  aflinns  (^Giatfjo^o  Mtd. 
Journ.,  Jan.  1865)  that  the  oxide  of  manganese  is  tberajieutically  c()iiiva> 
lent  to  tbo  pmparalioas  of  bismuth  excepting  in  that  it  docs  not  con- 
etipate,  and  that  it  may  bo  used  with  advantage  in  ifaatralgia,  pyrosU, 
and  similar  sUiinachio  derangumuut^. 


AOroUM   SULPHUEICUM— SULPHURIC   ACID.     U.S. 

Otl  of  Vitriol  (.SOjJiO— II,SO,)  ia  when  pure  n  colorless,  heavy 
lii[Uid  (sp.  gr.  1.813).  On  oxposuru  to  tho  air  It  rapidly  nbsorbs  nioiift- 
unr  and  becomes  leas  donae.  When  its  specific  gravity  is  1.78,  it  do- 
pOi^itH  cryeUtId  of  tho  bihyJratcd  acid  at  38^  P..  and  may  buret  the  gloss 
in  which  it  is  kept.  Owing  to  W*  great  affinity  for  water,  it  is  used  in 
cbomiatrv  an  a  dcsiccnnt. 

Pur^ioLooicAL  AcTio». — Concentrated  sulphuric  acid  Is  powcrAiIIy 
corrosive  of  both  animal  and  regotablo  ti^uca,  abstracting  the  elements 
of  water  and  leaving  the  carbsn  untouched.     It  conaoquontly  frtoffjtou 
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orgiinic  maltor  al  t!i«  eamo  time  tbat  it  dostroya  its  texture.*  When 
adminislDrcd  in  thcmpciitic  doneii  and  abnorbod  into  tbe  blood,  it  is  con- 
Tertcd  iutu  suljdiatcB,  uiiJ  ha  euch,  eu  far  wa  in  Itiiuwn,  ia  eliminated. 

It  C6Capo9  by  the  kidnoys,  as  has  been  provod  by  Dr.  H.  Bcdco 
Jonca  (Lectures  on  Pathot.  and  Therap.,  London,  1867)  in  regard  to 
largo  tlicrupcutic  dosos,  and  iei  atti^tud  L>y  Maulcoplf  lu  occurring  nfWr 
{joiaoning.  As,  howoT«r,  the  amount  of  elimination  by  tbo  kidneys 
so(W08  to  bo  alight,  it  is  very  probable,  a»  Pp.  Headland  {^Adion  of 
Medicines,  London,  1852)  conjoctui-iw,  that  it  is  exc-roted  tjoth  by  tlw 
lower  bowel  and  by  llie  akin.  Locally  applied,  dilute  sulphuric  »cid  is 
an  asLi-ingcnt,  and  clinical  oxpuricnco  proviM  that  it  oscrta  a  similar 
action  when  lalcon  into  tbo  eystom.  Under  Buoh  circumBtancca  \\» 
astringent  influeni^o  \s  most  mnrkad  upon  the  skin  and  intoetine, — parts 
which  are  bolii;vod  to  oxcrcto  it ;  it  m  thurcforo  possible  that  thin  action 
is  tn  a  measiira  local,  and  dopoadent  upon  tbo  presonoa  of  the  cxcretod 
acid-t 

Thkrapkuticb. — Concentrat«d  sulphuric  aoid  Is  not  rarely  UKcd  as 
an  escharotic,  for  wliicli  purpose  It  is  mixed  with  finely-jwwdcrcd 
charcoal  so  as  to  form  a  paste.  Appropriately  diluted,  it  has  beeo  a»cd 
aa  a  Btimuluat  and  astringent  lotion  in  venereal  and  other  indolent  \tleen. 
Inteninlly,  tmlphuric  acid  is  very  iixefUl  as  an  aslringeut  In  cclliquative 
sweats  iRight'Swcats)  and  in  profuse  serous  diarrhceaa.  I  have  used  It 
with  great  adrantago  in  tbe  euddon  serous  Tomiting  and  purging  of 
infanta  known  as  cholera  infantum. 

It  has  been  employed  with  advantage  In  chchrn,  and  a  remarknble 
BoricH  of  oLiBorvntioiia  by  Dr.  R.  Cr.  Ciirtiii  i^Pkila.  Med.  Times,  vol.  iii. 
p.  C49)  at  k-aat  furuish  good  reason  for  further  testing  its  powers  as 
a  prophylaeiic  ngainnt  this  disooito.  The  facta  recorded  by  Dr.  Curtin 
are  us  follows.  A  very  severe  opidcniic  of  the  disease  ceased  in  tbe 
Insane  Depavtmcntof  the  Philadolpbin  Almfihouso  within  twelve  hours 
after  the  lunatics  wore  all  put  upon  the  tVoe  ubo  of  sulphuric  acid 
lemonade ;  tbo  only  now  caae  after  this  being  in  a  man  who  i-efuaed  to 
use  tbo  ppiiphylactic.  Two  days  after  the  use  of  the  sulphuric  acid 
was  stopped,  two  new  coses  occurred,  and  the  epidemic  was  agaia 
arrested  by  the  use  of  tbo  acid,  In  the  surgical  wards  of  the  Hospital 
Depnrtmcnl  Ibo  acid  was  used  iVom  the  bej^inning  of  the  epidemic; 
and  these  wards,  although  in  no  way  isolated,  were  the  only  parts  of 
Iho  institution  unviaited  by  the  disease. 

Sulphui'ic  acid  was  formerly  nsod  in  hemorrhage,  hut  is  now  mrely 

*  Tlio  (ibnerTiMion  of  Ore  {Cnniftit-ntniiut,  IBTfi),  Ibat  mn*idDriiibl«  qiuwtltioa  -of  dilul* 
Mid*  nan  bu  Injei^toJ  Into  tbs  blDuJ  uicbuul  csuiing  oongulttion  or  «irlnu«  dlMuthana*.  hxa 
ttMD  oonbrmed  b^  Dr.  P&ul  (Jutttnntin  (  V'ipo/juir'i  Atthir,  \x\x.  iH).  Ths  neitl  1*  pmtnb);  al 
9n^t  DKUtrslitbd  bjr  Itiu  alkali  of  tbu  bloDit. 

t  Tbo  Mtlon  'of  Imec  but  Dot  com»iv«  Amm  it  in!n«n>l  m]1iI<  upon  snlmnU  bfu  Was  t« 
•oniA  extent  natlM  by  Dr.  F.  Ilofiii<!i9lcr  [/Vn^rr  Meif.  )l'iirA"MrAr,,  IStU,  Iv.  73),  I>cMb, 
lia  baliwTM,  ratulU  rfDm  a■phyxil^  <lua  U>  Ibv  >ciiJiIiati[iDn  Id  xho  btood  ot  tbe  nlkBlIiie  *gdU^ 
«bi«h  MrT«  u  T«biolM  ia  a,rTj\ag  tba  oKtbonia  ncid  trom  tlia  tiuow. 
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wnployod.  It  i«,  I  think,  mach  Iom  officnci9n»  thnn  somo  other  romo- 
dies.  In  acute  lead-poitoning  lb«  dilule  acid  is  ao  efficient  nntidut«,  and 
it  has  beon  proponed  by  H.  Sendrin  (Dr.  Bonnett,  Lancet,  1856)  m  a 
romodj  in  ehronie  lead-poisoning.  As,  howorcr,  ho  combined  iU  intcmuJ 
exhibition  with  the  daily  use  of  warm  gulpbur-batbn,  it  ia  doubtful  bow 
much  of  iho  succcft^tlil  n»8ult  was  duo  to  its  action.  It  is  diAicult  to 
porcoivo  bow  it  cnn  do  good  in  thonc  cases,  and  I  do  not  think  tho 
elinical  proof  that  it  do«»  »o  lias  aa  y«t  b«<!n  broui^ht  forward. 

Toxicology. — Whon  swallowud  in  eoaeontratcd  Torm,  etilpburicitcid 
acta  OH  a  corroHiro  poison.  Death  fVom  collapse  bos  renulted  in  two 
bom»  iind  a  h«lf  towo,  Med.  Times  and  Oaz.,  vol.  l,  1863),  but  usually 
tho  course  or  sulpbunc  acid  poisoning  is  much  more  protracted,  tho 
fbtal  result  having  boen  delayed  in  some  rimes  for  several  months.  The 
usual  HymptomH  are  pain  in  tho  mouib,  tbroal,  and  epigwtrium,  violent 
vomiting,  often  of  tarry  mattcra,  witii  symptoma  of  collnpse,  sacb  as 
eold  extremitiM,  fooblo  pulse,  supproasod  voico,  and  clammy  skin.  Tho 
mind  is  generally  clear  to  the  last.  ProAiae,  and  sometimoa  bloody, 
nalivnlion  is  commonly  pn^sont.  Tho  parotids  Bometlmas  bwoII  as  enrly 
OH  tho  fourth  day,  and  Mnukoplf  {Sijd~  Hoc.  Year- Bookt  1863)  bits  seen 
rappurativo  parotitis  apparostly  induced  by  cloeuro  of  tho  duot  of 
Steno,  retention  of  socrotion.  and  consequent  irritation  of  the  gland, 
lie  later  symptomn  ore  thonc  of  ulceration  of  the  cesopbaguH  and 
Ktomaoh,  and  nood  not  be  dwvit  upon  here.  The  kirynx  is  often  pro- 
foundly  ■(rect<d.  There  is  a  very  marked  increase  in  the  amount  of 
nulphates  in  the  urine,  which  may  be  albuminous  and  contain  granubr 
ca8t».  De:*quamulive  nephritis  may  bo  duvvluped  Mroml  days  after  tho 
HubHidonco  of  the  ltr»t  nyraptoniH.  Thnn,  in  one  of  the  ca»o8  reported 
by  Maukoptr,  unno  which  had  ceased  to  bo  albuminous  on  tho  third  day 
bocnmo  so  again  on  the  tivondetU,  with  a  Bimultanouufi  development  of 
castA  containing  blood-corpuHcIos ;  nl^er  death  tnhnlar  nephritis  was 
found.    AnotliiT  itymptum  noted  by  MuukoplT  wna  intercostal  iioural^ia, 

Afler  death,  greater  or  less  destruction  of  the  (esophagus  and  tho 
stomach,  or  of  the  alr-pastuigcii,  is  found.  The  black  color  of  the  slougb 
Is  a  diagnostic  sign  which  an  cxamtnulion  of  tbo  mouth  wiU  aomclimeu 
roDdor  flvailablo  before  death- 

Tho  mo*t  important  part  of  the  treatment  of  siilphurie  acid  poison- 
ing oonslsw  in  tho  tmmediute  and  five  exhibition  of  tbe  antidotes,  n-bich 
should  be  given  in  milk  or  in  water.  Tbe  best  antidotes  are  chalk,  mag- 
nolia, Trhit«wa«h,  and  soap.  Cbristtsoa  condemns  the  ubo  of  tho  alka- 
line oaHtonateA,  beeatvio  they  are  themselvca  irritating.  Aa,  however, 
in  these  cajies  time  is  a  matter  of  vilnl  importance,  if  the  alkaline  car 
lio&at««  be  thconlyantidutcsathand  they  should  be  used  unhesitatingly, 

ADKiNiaTBATioy. — Sulphurio  acid  should  of  coarse  bo  given  properly 
diluted,  and  with  tho  re<]Uisito  precnutiona  to  prevent  ita  injuring  th« 
tooth.  It  i»  btM)t  adininintere*!  in  the  form  either  of  the  (tilute  {Addtm 
SM/pAwuvm  JJiUttm—l  to  9^  U.8.;  ep.  gr.  1.082;  dose,  too  to  thirtj 
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drops)  or  or  tbo  aromatic  mlphuric  acid  (^Acidum  Sulphurleum  Aromati- 
cum — 1  to  5,  TJ.S.).  Tho  last  pre)iariktion  cODtAios  ikIcohoL  and  oKh 
matics.     Its)  doso  U  fixjm  ton  to  tTC«aty  di'opa. 


ACIDDM  HYDRO CHLORICUM-HYDEOCHLORIO  ACID. 

U.S. 

Hydrocli loric  acid  is  a  colorli^rss  aqueous  solution  oT  hydroclilorio 
acid  gns,  having  the  spouific  gravity  of  I.1£0,  and  containing  ratfaor 
more  tlian  33.9  poroeut.  of  Ui«  gaa.  Tliu  livdrochlono  or  muriatioooid 
of  comniorco  commonly  has  n  ycHowisli  tiiii,  produced  by  sosqoiclUoridv 
of  iron,  or  eomoLiuioa  by  orgiiiiic  mntter. 

Pdtsiolooical  Action. — In  its  concuntrnted  fovni  liydrocblono  ncid 
is  hi^ldy  corrosiTo,  but  lo^  eo  tlian  cillior  gtilpliunc  or  nitric  acid.  Its 
astriiiguot  propurlica  are  out  all  decided,  if  indued  it  really  possosa 
any.  As  it  probably  hi  ono  of  tbo  aatuml  nclds  of  tbo  alomach,  it 
wuuld  seem  aa  tbougli  it  ought  to  bo  cnpublo  of  aiding  digestion.  Ifc 
also  appoa«  to  have  tnflueaco  over  the  glandular  syetcra  of  tiio  ali- 
luonlnry  canal,  incfoastug  by  it«  aclion  tbuir  normal  aocrclions. 

TiiKKArEcrics. — In  stomachic  dysprpsia,  muriatic:  at:id,  with  or  with- 
out popsin,  is  olldn  uaoful  by  nidinir  in  tlio  di-fu^^tiou  of  the  food,  fu 
other  CMOS,  wboro  tho  dyspepsia  i^  inif'stinal,  with  a  tendency  to  diar- 
rhtca  nnd  lotut  of  appetite,  muriatic  acid  combined  with  !>trychaine  and 
some  aromatic;,  auvh  as  cumpouud  tincturu  of  cardamom,  is  oi^en  vory 
advantageoiis.  In  lowfeiiers  tho  uho  of  minoritl  acida  has  boion  highly 
Mtollod  by  various  authoritioa,  I  have  soon  a  nnrabor  of  coses  treated 
upon  ihiH  ao-uulled  "  Swedish  plan,"  and  havo  novur  boon  ablo  topcrcoiva 
that  the  acids  do  any  real  good. 

/jociillij,  diluted  inunatie  acid  has  boon  roeomtuondod  by  Urctooocau 
in  diphtheria.  He  employed  a  mixture  of  one  part  of  the  acid  to  two 
partd  of  honey;  but  bolilcr  practitioners  liavo  used  it  of  fUll  strongtb, 
with,  it  id  a.<iserted,  good  cfToct.  It  should  ba  applied  by  moans  of  tk 
littlu  uiop,  scrupulous  caru  being  ciccrciacd  to  piiivent  any  of  the  acid 
from  coming  in  contact  with  parts  not  protected  by  fiitso  mombrane. 

ToxicoLoar. — Hydrochloric  iieid,  na  a  pni»on,  is  Bimilar  in  iu  cffods 
to,  but  lows  powerful  than,  sulphuric  acid,  i-ocovury  having  occurred 
after  the  Ingost-ion  of  nn  ounce  of  the  oHtcinal  acid  {Boston  Medical  and 
Sargictil  Journal,  vol.  xv.").  Tho  treatment  is  similar  to  that  of  poiaoo- 
ing  from  other  mtnoral  adde. 

Administhation. — The  acid  is  best  given  in  the  form  of  iho  oflicioal 
Acidiim  nj/drach-loricum  Dilt'tam  (5iv  Lo  Oj;  ep.  gr.  1.03S).  Dow,  ton 
to  thirty  dropa,  properly  diluted. 

AOmUM   NITRICUM— NITRIC  ACID.     U.S. 
A  lifinid  of  the  specific  gravity  of  1.420,  which  as  first  mado  ia  color- 
lcfl».  but  by  ux|iosuro  to  the  light  acquii-o»  a  yellow  tiut.     It  oxidiEua 
all  of  tho  common  motaU  except  gold,  and  is  oxeeodingly  corrosivo  to 
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living  tissue,  which  it  stains  an  loilolibU  yellow.  When  dilated  it 
oonT«vt8  most  animal  and  vcgotablo  substoncva  into  oxalii,  malic,  or 
oarboniu  add. 

PiiT8[0L00[CAL  AcTios. — WfabD  flppliocl  (o  Rnj"  portion  of  tho  living 
orgaiit!vm,  nitric  acid  act«  att  u  most  powoi'ful  chumitul  cauAtic.  'Wboo 
Tory  greatly  diluted,  it  is  a  simple  local  stimulant,  vitb  very  slight 
aatrftij^iit  powora.  Owing  to  il«  chomical  aetiviiy,  iu  vnpor  was  at 
ono  timo  uhciI  nji  a  dbiinfoctiint;  but  it  bo-s  bcvn  supcrMtdcd  by  other 
BubsCuiic-va.  Taken  iutcrually  in  siiinll  amouat,  it  aula  &«  a  atiniulnnt 
tipon  tho  glandular  system  of  the  alimentary  cunnl,  and  in  serous  diar- 
rhoMi  nppoars  to  ox«rt  aa  OAtringeot  intIucRC«.  It  gi«oins  to  mo  vory 
prohalilo  that  thcsti  offct-ta  aro  local  rather  than  constimtioual,  duo  to 
a  direct  action  of  the  acid  upon  the  muoous  mombrano  of  the  bowol. 
On  entering  tho  blood,  nitric  acid  mu-tt  he  converted  into  n  nitrate. 
In  regiird  tu  tin  elitnination  we  have  but  littlu  delinilo  information, 
btit  it  probiibly  C!icnj>ea  ihroiij^li  tlie  same  channels  as  docs  sulphurio 
acid. 

TiiKRAPEL'Tics. — NitHc  acld  is  used  quite  froi]uent]y  as  an  escbarotio, 
cqiociully  in  ca808  of  chancres  ami  eenereal  or  other  vearU.  Id  its  ara- 
ploymont  care  should  Ira  taken  to  protect  tho  sound  tissue  by  oil,  or, 
aUll  bettor,  by  a  layer  of  soap.  It  may  be  applied  by  means  of  a  splinter 
of  wu>od,  or,  if  It  LD  to  bo  used  mora  fTooly,  by  a  lllllo  mop.  Wbon  it  bna 
penetrated  na  deeply  as  is  doHirublo,  wai^hiiig  the  part  with  warm  soap- 
kuds  will  pi-ovont  fbrther  action.  Very  muvh  diluted  {live  to  twenty 
drops  to  the  ounc-e),  it  forms  a  good  stimulant  lotion  for  indolent  v/cerff, 
Itshould  not  ho  employed  osamoutb-waHh,  on  account  of  ilsdostructive 
aotbn  on  the  teeth.  Of  oourse  tbia  dotv  not  apply  lo  iIm  uso  aa  a  cauBlio 
in  cancrum  oris,  in  which,  as  in  othor  fomut  of  ncute  gangreRe,  such  aa 
phagedenic  chancres  and  hospital  ganyrtnc,  it  is  rory  officioot.  In  these 
cases  it  must  be  nppUod  thoroughly. 

lutornnlly.  nitric  acid  has  been  xwxl  in  lowfectn,  but  with  doabtAiI 
advantage.  In  dyspepsia,  in  chronic  hepatic  oongestha,  in  the  oxalic  add 
diathe$u,  in  the  di/serasia  of  coitttiturional  aypMUt,  nitric  ncid  has  been 
•raployod  with  advantage,  but  is  much  inferior  to  nitro-hydrochtorio 
acid. 

In  1826  br,  Hope  claimed  for  Acuhm  yUroavm  a  speciHc  action  In 
serous  diarrhata,  ineludins  tho  sudden  uculo  diarrhdcns  of  hot  tlimat«^ 
and  in  the  ohn:>nic  <t\/sentfrie»  originating  under  similar  circumstanoc^ 
The  formula  he  employed  is  aa  followtt :  B  AcidI  nltrosi,  fSl;  Hiatung 
camphoric,  f  Jviii ;  Misce,  et  nddo  T'nct.  opii,  gtt.  xl.  S. — A  fotirlh 
part  to  bo  taltcn  every  three  or  four  hours.  Under  tho  name  of  ilop^'s 
Oamphor  Mijrture  a  propurntiua  eimilur  to  this  haa  been  much  used,  but 
has  gradually  lost  tho  conAdonce  of  the  prot'eiwion,  chleHy,  I  bolioro, 
because  on  Iboonattoil  grounds  the  original  furmuhl  has  boon  doparlvd 
from.  Tho  jyHrous  Acid  of  the  shopn  (Acidum  Nlttosutn,  Edinburgh 
PhnrmacopiS'io)  is  no  orangc-rcd  li<i  lid,  which  mny  be  lookod  upon  aa 
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a  solution  of  nitric  oxido  in  nitric  acid.  When  il  is  liclutoil  with  wfitct 
it  IB  ftfl«r  n  »l)ort  time  convortcd  into  simple  nitric  acid.  For  thia  reason 
it  bna  boon  cuHtomary  to  Bubiitttuto  nitric  acid  fnr  the  Acidum  Nitroeum 
uf  Hope's  ori|;inarl  formula.  IlsLotild  bo uotod,  bo\vDv&r,  that  Ibo  latter 
only  pravidod  eiiflicieiit  of  th«  runiody  to  laut  a  few  hoiir»,  and,  as  tbo 
rcnclion  whith  has  been  spolien  of  rGquii-os  some  time  for  iUi  pcrform- 
anco,  I  do  sot  Cliiuk  tbut  tbuory  in  triilb  n^arranls  the  change.  PracLi* 
cally  I  have  failed  abBolutcly  with  tho  new  formwln,  when  immcdiato 
relief  was  afttrwnriis  olitnincii  by  tho  use  nf  ihe  medieino  prepaired 
B«vordiD<;  to  the  old.  plan.  Made  in  this  way  and  used  while  fVesb, 
Hopo'e  Camphor  Mixture  is  a  very  offitiient  though  disagreoablo  remedy 
in  diarrhosiis  connected  with  disoi-dcrod  Mcrction  of  tho  liver  and  other 
glands  of  the  alimentiiry  canat. 

Aduimhtkation. — ^Thc  dose  of  tb«  strong  add  Is  fVom  five  to  twenty 
drops;  of  tho  diluted  {Addum  Niiriaim  Dijwium — 1  to  6,  TJ-S. ;  sp.  gr. 
1.068),  from  fifteen  to  sixty  drops. 

ToxicoLoor. — Wli«n  taken  in  a  comioatraled  (brra,  nitric  acid  is  a 
corroRive  poison,  oxcoeding  ev«n  sulphuric  acid  in  violence.  The  cymp- 
toma  BO  cliMcly  rcsBcmblo  tlioso  induced  by  tlio  latter  Htibstanco  that  it 
is  unaecosaary  to  detail  them  here,  as  is  also  true  of  the  treatment, 
The  dialingiiialiing  character  is  to  be  found  in  tho  color  of  the  nffuctod 
liBBuea,  which  in  nitric  acid  puiaonin^  are  etaincd  of  a  doop  yellow. 

ACIDUM  NITRO-HYDROCHLOaiCUM-NITRO-HTDBOCHLO- 

BIC  ACID.    U.S. 

This  preparation  U  mado  hy  mixino;  throe  parts  of  nitric  with  Ave 
pnrta  of  bydrochlonc  acid.  If  the  acid  is  eutliciently  etrong,  an  onuigo- 
oolored  litjuid  \h  l«rmed,  with  the  oi^olntion  of  iDtonsely-irritating  vapora. 
Atior  standing  for  a  length  of  time,  tho  red  color  chnn^m  to  a  ^tdeo 
yellow.  It  is  in  this  state  that  iho  United  Status  i'haniiacoiiocia  directs 
tbo  acid  to  be  usod.  By  lonj;er  standing  tho  gottlen  yeilow  becomes 
lenutn-yaWov!,  and  tho  odor  of  chlorine  ia  almost  entirely  lost.  TbcM 
changes  are  hastened  by  light,  but  will  occur  in  the  durk  and  in  well* 
stoppcptjd  boltlea.  Althoui^h  the  goldon-yellow  acid  is  directed  by  the 
Pharmacopoiia,  yet  careful  clinical  etudJos  havo  convim  od  mc  that  tho 
acid  acts  much  more  efHcieatly  when  fVcxhly  propiired  and  of  a  deop- 
rod  oolor.  In  Eomo  coseH  it  ha»  soemod  to  me  neoful  only  when  id  tb« 
latter  form.    The  lemon-yollow  acid  is  nearly  valnoloHB. 

Pbysiolooical  Action. — Concoulratcd  tiilro-hydro chloric  or  citro- 
muriatic  acid  ie  exceedingly  corrosive.  Our  ItnowloJgo  of  its  action  in 
small  dosoa  is  purely  clinical,  and  will  t©  tijioken  of  under  the  head  of 
Tticrapciitica.  Tho  chomiHtrj'  of  tho  acid  is  so  complex  and  uncertain 
that  no  rooitonable  conjcctui'e  can  Lo  made  as  to  the  form  in  which  it  is 
absorbed  or  the  method  of  Its  ouciipc  fVom  the  body.  That  it  ignbRorbed 
in  m^me  form  iH  proved  by  its  occjisioniilly  producing  BuUvation,  even 
wlion  applied  to  tiie  skin  by  moana  of  baths. 
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tEaApELTics. — The  remedial  value  of  aitru-bydrochtono  aoid  do> 
pendB  chivUy  upon  the  powor  which  it  posao.-Mto8  (o  a  much  greftlor 
d«greo  than  upy  olherof  tbo  mioonil  acido  of  influciiciiig  thoactioD  of 
tb«  liver  and  other  frhindulnr  ori^iu  of  the  alimotitary  oaniil.  Ongi* 
ually  pro{tostid  by  Dr.  SL'<>tt,  of  Bombay,  io  th«  i-hronic  hepatitis  of  hot 
cliinat«H,  it  hoH  boon  used  with  groat  success  by  Annosley,  Martin,  and 
oUhur  famuus  Indiii.  Buri^uune.  Thu  rumcdy  would  sociu  not  to  b«  iiidi- 
catvd  in  bvputitia  with  hij^h  fuvuruiiJ  a  luiiduui'y  to  rapid  suppuration 
ao  much  tut  in  th«  slower  form  of  the  affection,  which  normally  cnda 
in  chronic  onlurji^cmcut  nnd  indumtioii  of  tbo  viacue.  In  the  habitual 
eongeHion  of  the  liver  occasionally  soon  in  this  climate  I  havo  u-iod  it 
with  tbo  rnoHt  nmrbod  bonotlt.  In  tho  still  milder  afToction  known  aa 
*' biliQUsneis"  whona  patholo^  is  prubiibly  n  torj>id  condition  of  the 
small  frbiuda  of  tho  alinienUr}'  niucoii»  membrane  as  wall  as  of  tho 
liver,  nitro-muriatic  acid  has  yioldod  in  my  hands  »io«t  oxcellcut  ro^ultA. 
That  tbc  remedy  doe-t  net  upon  the  lirvr  in  proved  by  Iba  Ikct  that  in 
thuHo  catws  it  Humulimoa  prudiicca  violent  bilious  diarrhoea.  When 
jaundice  depends  upon  obstruction  or  upon  any  of  the  severer  orj^iinio 
diseases  of  the  liver,  tbo  acid  is  of  little  if  any  U9c;  when,  however, 
Ibe  jaundice  doptinds  upon  torpor  of  the  liver,  or  oveii  when  it  la  calaT' 
rhal  in  origin,  the  remedy  may  be  of  great  lion'ice.  Even  in  the  early 
■tfLgeit  of  cirrkosiSt  while  the  liver  is  still  ciilur;;ud,  iiiLru- muriatic  aoid 
should  be  tried,  as  in  some  catoe  apparently  of  this  character  ^^oat 
beneflt  bns  been  derived  from  its  iiivo. 

In  those  forms  of  chronic  dinrrhtra  in  which  the  dtminso  ia  really  an 
intestinal  dy^popetia,  nitro-hydrochloric  acid  may  be  of  the  utmont  sor> 
vice,  benefiting  and  even  curing  cases  which  have  resisted  other  troat- 
ment.  As  the  ofToot  of  the  acid  ih  not  a  sudden  one,  it  is  evident  thkt 
tt  act4  ill  ihoiiio  cnaes  not  as  an  aslrin^iit,  but  by  restoring  the  normal 
digestive  power. 

There  is  a  morbid  condition,  probably  dependent  upon  defecti^'s 
primary  atiiHtniilalion,  in  which  the  chief  symptoms  ara  gononil  mataiso, 
n  fouling  of  wcaknoMH,  a  luck  of  cLosticity,  and  a  very  f^at  deprosaion  of 
spirits,  in  which  crystals  of  oxulato  of  lime  are  jrcuurally  to  bo  found 
in  tho  urine,  and  in  which  nitro-muriatie  acid  produces  in  a  few  days 
a  surprising  rcvotiilion. 

As  a  "  blood'puHfter"  the  acid  has  been  employed  In  constitutional 
<jr/iAi/i>,  and  in  various  ulcemtivo  skin-affectioas.  In  those  disoosos  it 
no  doubt  doog  good  by  improving^  digestion  nnd  incrcnDinj|r  glandular 
action ;  but  there  iit  no  rt-nson  to  believe  that  it  is  a  direct  alterative. 

Aduikisthatiok. — For  reasons  which  hare  already  been  given,  when 
nitro-muriatic  acid  is  administered  interually  it  should  be  froshly  pre- 
pared ;  and,  as  the  changes  which  have  huon  spoken  of  take  place  mors 
mpidty  when  the  acid  is  mixed  with  water,  the  offloina)  dilute  nltro* 
muriatic  acid  is  an  ineligible  preparation.  As  light  bostons  iW  detcrio- 
ration,  tbo  strong  acid  should  always  be  kept  in  a  dark  botUe  with  a 
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glass  stopper.  DinjcLly  nflur  mixiag  the  acitls  tho  ovoIiiUoti 
may  Lc  eu  grant  as  tu  DM^uasitate  ita  being  ttlloivod  to  esoiipo.  A[lt>r 
six  or  etgliC  hoiira,  however,  the  bottle  should  bo  cloaoty  atopftcrod. 
Tho  doau  of  the  strung  acid  is  from  five  to  uight  dropa,  properly  diluted, 
and  takoQ  through  a  tube  al^or  tneaU. 

la  chro7iie  kepoUc  diseases  tho  oxtcrnal  applicittioa  of  the  a«id  aeornA 
to  give  even  bettor  ruHulls  Uian  tt^  internal  mo.  In  India,  according 
to  'Sir  Jiaiiald  Mni'tiEi,  iho  bath  is  u^od  ivb  I'oIIowh.  Take  Hydrocblurio 
acid  fjiii,  Nitric  acid  fjii,  Wotor  f5v.  Mix.  Two  gallons  of  wat«r 
nod  BIX  fluidouncvH  of  the  iibuva  mixLiu-o  ttuflieo  for  a  bnth,  which  n-ill 
keep  fit  for  u«e  durioj,'  thriio  days,  pruvidoU  half  a  fluidounoe  of  acid 
and  a  pint  of  wator  aro  added  morning  and  evening.  The  bath  muai 
of  couree  bo  given  in  wooden  or  eartlionwaro  voaaola,  and  if  it  becomes 
necessary  to  warm  it  only  a  portion  should  be  heated,  and  the  rust  theo 
added,  tn  urgent  ca^ox  the  whole  body  may  be  immersed  in  thu  batli ; 
but  /loncndly  a  fool-bulh  ia  prvfurublv,  tbo  iiutido  of  ibo  thighs  and 
arms  and  the  h«patic  region  b«ing  at  the  eamo  time  sponged.  Tbo 
both  ehould  bo  repeated  twice  daily,  ksting  oaoh  timo  for  ton  or  fit 
toon  minutes. 

I  have  had  no  experience  in  tliiti  method  of  using  nitro-uiuriatia 
acid,  but  have  dci-ivod  great  benefit  fVom  tlio  applicntion  of  tho  acid 
over  the  hepatic  region.  My  plan  has  bean  to  wring  out  a  Uirge  piooo 
(eight  by  Ion  inches)  of  spongio-piline,  or  of  caatoti  flannut  (wvenkl 
layers),  in  a  lotion  of  n  elrcngth  varj'ing,  uceording  to  the  imtability 
of  tho  patient's  skin,  A-om  ono  to  three  fluidrachma  to  tho  pint,  and  to 
apply  this  over  the  right  liypoohondriuiii,  uovcriiig  it  with  a  piece  of 
oiled  Htlk  supported  by  a  lutndiigo.  Tbo  application  sumoliinvs  causes 
a  prickling  t^cnsation,  and  aflor  a  tinko  may  produce  a  prafuau  local 
sweating.  Tho  dressing  may  bo  left  on  from  half  an  hour  to  an  hour, 
and  be  repented  three  or  four  times  a  day:  Horae  pationtii  can  wear  it 
almost  coDtinuoualy. 

ToxicoLOOir, — >Vlien  taken  in  poisonons  doses,  nitrohydrocliloric 
acid  produces  gymptoms  and  rcMiltii  similar  to  tlioKO  following  tbo  iit- 
gastion  of  nitric  acid,  Tho  color  of  the  Ktaiu  produced  by  it  is  yellow, 
and  Its  autidotc)!  arc  the  same  as  those  of  otlier  tnincml  acids. 


Lactic  Acid  (Acidum  LAcricrji,  U.S.)  nppi?«r«  to  bo  tlio  natural 
acid  of  tbu  gastric  juice,  nnd  may  with  propriety  bo  used  as  an  adju- 
vant to  pepsin  in  dosai  of  half  a  dnicbm  three  times  a  day,  W.  Proyor, 
conceiving;  that  elcep  ia  duo  to  tho  prcsonuo  in  tho  blood  of  tho  retiulU 
of  tii^suo-change,  among  which  is  tactic  acid,  experimented  wilb  it  and 
itfl  soda  salt,  and  announced  thxt  they  actod  as  poworAil  aoporlflcs 
upon  both  man  iiud  the  lower  animals  (CrntralU.f.  Med.  WiaehS.^  1876, 
p.  678).  According  to  his  stat^smonrs,  wiih  tho  sleep  came  deep,  slow 
roepiratinn,  and  loKscning  of  reflox  iictivity  and  of  the  bodily  tempera- 
tui-e.    Subsocjueut  papoi"«  by  Dr.  E.  Mendel  (J>c\itsch.  Mtd.  FFoc/ienoc/ir, 
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1S76,  No.  17),  Dr.  Brier  (CentmlbLf.  Mtd.  fVitteiu.,  ldT«,  p.  658),  Dr. 
Fischer  (io«J.  MeiL  Rtxord,  1877.  p.  103),  Dr.  LothMf  (F/rdloic's  JrcAiV, 
Ixri.  120),  and  Dr.  Soaator  {Berlin.  Kim.  Wodtauehr.,  1S77,  p.  &37), 
have  Bhown  that  the  hypnotic  powers  of  lactic  acid  and  its  salu  are 
very  foebic  and  uncertain.  The  large  dosM  luod  also  are  vory  prone 
to  produce  irritation  of  the  ulimcntar^'  cumd,  uud  Senator  noLicud  the 
production  of  rbcumatic  puins.  From  thr««  to  Dine  drachnis  of  the 
■nciatu  of  fiodiuui  may  b«  given  at  a  doeo. 

PHOSPHORUS.    (P.)    u.a 

Pboaphome  is  a  tniDslucont,  wlion  pure  nearly  cidoHcse,  but  usuaJly 
slightly  yollo^ah,  highly  in^ammable  elomontary  body,  which  ia  taste- 
less, bat  posaeBHud  of  n  peculiar  alliaceous  odor.  It  is  obtaiood  Grom 
the  phosphate  of  calcium  of  calcined  bonos,  by  taking  away  the  liiue 
with  salpburio  ucid  and  deoxidixing  the  reaiduum  by  heating  with 
charcoal.  It  is  insoluble  in  water,  sparingly  soluble  in  ether,  ahsoluto 
alcohol,  aud  the  oils,  fVeely  so  in  chloroform.  It  lake«i  tliv  at  100'*  P^ 
and  melu  nl  103°  P.  In  the  shops  it.  is  In  cylindrical  sticks,  covorod 
with  a  whitish  layer,  and  having  when  cut  a  waxy  consistence  and 
lustre.  ^ThoQ  properly  tT«iLted,  it  is  converted  into  several  allctropio 
forms,  the  red  phosphorus,  black  phosphorus,  and  the  crystallized 
metallic  phosphorus  of  Ilittorf.  The  tirt>i  of  these  is  the  most  impor* 
tant ;  it  is  brittle,  docs  not  take  fire  at  ordinary  temperatures,  and  is 
•iaid  not  to  b«  poisoaouH. 

PuTSioLOQiCAL  AcrioM. — The  physiological  action  of  phosphui'us 
in  thorapeutic  doses  is  probably  entirely  dtfToront  ftom  that  which  it 
uxL'rlswhen  in  larger  amounts.  It  is  a  coridlituent  of  moat  of  the  mora 
important  tissues,  and  is  oapecially  abundant  in  ibe  nerre-ceotrea  Lik« 
iron,  cod-lirer  oil,  etc.,  it  appears  to  not  when  given  in  minute  quantity 
■9  a  slimuhmC  to  the  nutrition  of  the  tijisuoa,  into  whoso  conipoaition 
it  enters.  So  far  as  the  nervetis  system  is  concvrued,  this  assertion 
rosts  chiefly  upon  clinical  obaervalion;  bat  Dr.  Wogner  (VtrcAow'* 
Archiv,  June  22,  1872)  has  cxpori  men  tally  demouatrated  such  an  action 
upon  the  bony  tissues.  lie  found  that  when  adidt  animals  were  fed 
upon  minute  doses  of  phosphorus  the  spongy  tissue  in  the  long  and 
abort  bones  was  thickened,  and  the  compact  Umuo  won  rendered  more 
dense.  AAora  time  new  tissue  was  depositod  upon  the  msule  of  th« 
ahnAit  of  ihv  \'>nn  bones,  in  some  instances  until  the  narrow-cavity  waa 
obliterated.  The  action  upon  the  bones  of  growing  animale  vrtA  even 
more  marked. 

Phosphorus  was  at  one  lime  believed  to  be  a  diff^ble  sUmulant, 
and  it  possibly  may  exert  such  an  influence.  In  tlie  acute  nervous 
exhaustion  of  typhoid  pneumonia  I  have  once  or  twico  «ODn  it  appar- 
ently act  favorubly  in  thU  way. 

For  reasons  to  be  hereal^cr  adduced.  It  Is  certain  that  In  poisonous 
doeee   phosphorus  acts  as  phflflphonis,  and  when  it  is  admintsterod 
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thornpouticnll/  it  corUinljr  ontore  tbo  Itlood  in  its  clomcntal  form,  and, 
I  bcUovo,  act«  as  such.  Ve.  WoXQ^i^  advanci^is  tbo  following  rcasoas  for 
betitiving  that  it  does  nut  net  iis  phosplioric  itcid  BO  far  a»  tbe  hony 
tissues  are  concumotl.  First,  ao  niiaUar  action  can  be  obtained  ttom 
pbosphoric  acid  unloss  fVom  eight  tiundrod  to  one  thotiaand  times  tbo 
proportional  doac  bo  giron,  S««ond,  tlio  nowly-formcd  tiesuo  ia  at  first 
gdlatlnous.  Third,  lUcre  is  ao  vxeuiw  of  phosphutcs  in  tho  bono, 
rourlh,  when  tha  food  in  deprived  of  lime  the  same  now  tisttuo  uristM, 
but  romaitia  in  a  6oi\,  gulatinouiJ  itLato. 

THEBApEtTTics. — ^Tho  chiof  use  of  phosphorus  m  mediciuo  is  u  ■ 
Qulriont  tonio  to  the  nervous  Ry»tem.  In  ftll  cases  of  chi'ooic  «ervota 
exkauation,  whether  iavolving  the  cerebral  or  the  Bpinal  cotitroit,  it  is  of 
groat  vahie.  I  have  soon  murlied  bonoUt  fVoni  its  uee  wliun  the  sj'mp- 
loins  wcro  not  eovoro  enou^^h  to  indicate  organic  lesion;  but  the  most 
remarJviibls  rtMulta  have  been  in  tbe  catiea  in  whioh  the  structure  of 
tbe  centres  wah  apparently  deeply  implicated.  In  tlircatcning  cerebral 
tcftetilng,  in  mi/ditic  paraplegia  from  vxcoseivo  vcnory,  it  ib  the  ooljr 
drug  whioh  appears  really  to  affect  tbe  nerre-ciantr^a. 

Atlontion  baa  I'ocently  boon  calJcd  by  SQvcral  writers  to  it£  virtues  in 
ne\iralgia;  and,  as  uourulglu  is  ufLuu  simply  nu  oxprossion  of  exhausted 
norvc-pONTer,  tho  use  of  pUosphoras  is  comniuuded  by  reuaun  ua  woU 
05  by  exporitfneo. 

It  is  probable  that  it  may  be  of  value  in  some  coses  of  impairod 
vitality,  ulthoiigh  tbo  aervoua  systcni  be  not  obviously  implii-iitod.  Dr. 
K.  I-kmos  (Dufftm  Journ.  Med.;'^ci.,  Jan.  1872)  statoe  that  ho  has  ob- 
lainod  fvraat  benefit  fVom  itd  use  in  obalinate  Bkin-affections,  each  on 
Ivpus,  acne,  and  psorioiis.  It  h&»  a\sa  been  assorted  to  be  useful  ia 
eataract.* 

On  account  of  its  marked  influence  on  tho  development  of  bone. 
Dr.  Wognor  suggested  its  usa  in  osteomalacia  and  in  rickets,  and  Dr. 
Friese  slatoa  {Berlin.  Klin.  Woch.,  1877,  p.  437)  that  bo  lianhfid  brilliant 
euccoss  from  its  use  in  combination  with  Iron  in  flevorul  cotwe  in  wbioh 
ordinary  treatment  had  failed.  Tho  r(»!ont  elaborate  article  of  M.  Ku- 
80witK  {Zeitachri/I  f.  Klin.  Mtd.,  ISS4,  115)  confimui  this  specifio  aotioa 
of  phuHphurus,  and  I  think  it  tiliould  be  persistently  administered  to 
nil  raobitic  children.  Frofeiisor  Samuel  It.  Percy  has  used  phosphorus 
successfully  for  repeated /uruncu/ar  eruptions  {^frana.  Amer.  lied.  Assoc.., 
1872,  p.  6511). 

ToxicoLoor. — ^The  IngeHtion  of  a  filial  done  of  phosphorus  Is  not 
fallowed  by  any  sonsiblo  ulTutits  for  some  time.  Alter,  liewovor,  from 
three  to  twelve  hours  a  sense  of  v,-eaknoss  and  uf  gonorul  wrutchedness 
iiinnifo6t«  itself,  and  in  a  large  pi-oportion  of  the  coKes  (according  to 
liuwin,  oighty-eigbt  per  cent.)  is  accomponiod,  or  eoon  followed,  by 


*  I>r.  Tirlgnnt.  Urcut  di   TMraptiil!>}Ht  ifidico-CIKrmrgicalt,  Aagait  uid  S«|it«mb«r 
JSTl;  PtalMaat  Qiofyfl,  GiantaU  d' O/mlntoiojf ia,  tUt-Ml 'o  Jf.  r.  Madicnl  XMorrf,  ISTl. 


Tomiting.  With  tho  etncsis  there  is  nausea,  sd<1  in  most  catoH  tlio 
patient  80on  complains  of  nbJominal  pain,  tlie  a«rority  of  which,  how> 
CTW,  noTer  uquaU  thnt  of  corrosive  poisoning.  Tho  maltora  vomitod 
consist  of  food,  miicuA,  And  bile.  During  iho  fimt  oight  or  ten  boura 
ihoy  often  amtfll  strongly  of  pbosphoruft,  ttud  aro  lumiDoaa  in  the  dark. 
The  vomiting  may  persist  ditring  tho  whole  attAck,  but  guDcrally  cesaea 
un  tho  second  or  third  day,  to  rvnppMtr  with  the  Rubaoquent  janndice, 
when  colToo-colorod  romit  fVom  oxudud  blood  is  ejected.  The  poin, 
which  in  most  casos  abnttia  with  the  vomiting,  often  spre«ds  fh>m  the 
epigastrium  orer  the  whole  abdomen,  and  in  rare  in«ta.nc«  h  papox- 
j-flRinl.  If  it  reappear  in  the  latter  «tage«i,  it  is  npt  to  atTeot  ettpeciatly 
the  right  liypoehondrium.  and  h  associated  with  docidud  t«ndcmos9  in 
tlie  rvgion  named  and  in  tho  epigastrium. 

Tho  tongue  i»  whitish  or  abnormally  red,  Bometimea  Airrcd.  There 
is  generally  fover,  loss  of  appoiilc,  and  thirst  Maukopff  haa  uoI«d  a 
morning  and  orening  temporatur©  of  ft-om  37"  C.  to  Si)"  C.  and  from 
37.4°  C.  to  S9.8''  C.  rospectivoly.  During  the  hitter  part  of  t^e  cam 
there  IB  very  often  a  remarkable  fall  in  the  temperature,  which  is 
generally,  but  not  always,  a  prdcuDtar  of  death.  Tho  lon'ost  point  I 
have  seen  noted  was  31.2"  C.  (88.2*  P.)  somo  hours  before  death.*  In 
Bome  casoa  ferer  is  altogether  absent,  or  comes  on  Just  before  dcath.f 

The  8tool»»re  at  times  normal  in  eharacler  nod  frcquoncy,  but.  there 
is  general  diarrhcea  or  constipation,  with  Hatulenoe.  Lnto  in  the  attack 
the  paa»agc3  are  in  most  cases  very  light  ctny-colored,  or  orea  whitiah, 
and  exceptionally  they  are  bloody.  In  aome  cases  thoy  are  phospho- 
rescent. 

Jaundice  comes  on  in  (Vora  thirty-six  hours  (cases  reported  by  )fau< 
kopff,  iriVit.  AM.  Woehenachr.,  1863.  and  by  TQngol,  Klin.  Mitthcilungen 
At^KeUuBij  des  AUgtmetn.  KrankenK  in  ITambitr^,  1861)  to  five  days 
(Lebort  and  Wyss,  Archices  Gfturaks,  6th  series,  xii.,  Sept.  1868)  afler 
the  ingestion  of  the  poison,  tn  most  cases  it  appears  first  in  tho  oon* 
junctira,  but  sometimes  the  urine  gives  previous  warning  of  its  ap* 
proacb.  In  some  ca»e4  there  is  with  it  a  decided  and  p&lpablo  increase 
In  tho  sise  of  tbo  liver,  which  may  pass,  if  the  patiunt  live  long  enouvb, 
into  an  equally  apparent  lessoning  of  the  balk  of  the  vineus.  The 
severe  nervous  symptoms  are  rarely,  U*  ever,  developed  until  after  tho 
jaundice,  although  early  in  the  attaclc  there  is  not  unfroqueotly  aiudetyi 
facadaohe,  giddiness,  and  dnjsmy  unquiet  sloep,  or  even  sleeplessnaw. 
Tbo  more  pronounced  nervous  symptoms  consist  of  delirium,  which 
may  be  wild  nnd  Is  rer^'  frequently  orotic,  with  sonmolcnco  ending  in 
eoma  and  death,  occasionally  preceded  by  convulsions.  According  to 
Taylor,  the  laltur  are  a  oortain  sign  of  approaching  dissolution.  Voiy 
generally,  partial  spasms  and  fibrillar  contractions  of  the  voluntary 


•Sm  MM  of  Dr.  lUtUouB,  ArtX(ri»r  HrlllmJ;  tSTI,  f-KJ. 
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musclos  occur,  although  there  is  always,  in  not  too  rapid  case*,  pro? 
gresaive  parteis  of  tUo  voluntary  laucclcs.  Dcalli  i»  uaually  jjut  off 
boyoad  twonty-four  Iioiirft,  y«t  it  has  occun'ed  ia  a  obiid  in  fonr  hours 
and  in  the  aduU  in  Bc\-«n  hours  {Wien.  Med.Woehtnschr.,  May,  1884); 
bI^o  in  nine  hours  {^Pratf.  Med.  Wochenschr.,  x\\:,  1889).  The  patient  may 
suddenly  eucCumb  lo  collap»e  and  cardiac  paralysis,  tut  more  commoDly 
dies  comatose  from  a  gradual  failuro  of  roapiraiiuii  aod  circulation. 

If  recovery  occur,  it  in  by  a  gradual  nmoUoraiion  of  tha  syroptoni^ 
id  Ibo  hoaJth  of  the  jiaticnt  i^  apt  to  he  impaired  for  some  time.     Ap- 

DQtly  desporato  cases  will  aomctimcs  coqvqIosco  unoxpectAdly ;  and 
T&ngiQl  atatva  that  a  favoratile  isfiuo  may  tuko  plauo  even  after  violcot 
delirium. 

Tho  urino  io  almost  always  much  affected  by  the  poison.  Very  com- 
monly it  ia  scanty,  ia  albuctiLDOue,  and  soraotimoa  it  conLiius  eugar. 
A«  was  firat  polntud  out  by  Munit  and  Loydon  {Dit  aeute  Pliosphorver- 
giftung,  Borlin,  1865),  after  jnnndico  hna  scL  in,  bi1o>:icidB,  nx  well  ns 
biliary  coloring-matter,  itru  alwaj-s  to  be  tgund  in  the  urine.  'HoX  un- 
fVoquontly  a  cloudy  eodimonC  consisting  in  part  of  opitholial  cells,  oAcn 
tinged  with  bile,  is  doposiUMi.  Dr.  Oswald  Kohts  ^Pfiagefs  Arehiv,  Bd. 
iii.  p.  I)  and  other  ohservera  have  fwund  leucin  and  tyrosin  in  tho  urioe 
of  dogs  poisoned  with  phosphorus  and  undoulHodly  these  Bubstanoos 
are  sometimes  to  be  mot  with  in  tho  human  cscrotioo.  Tbo  albumi* 
nuria  generally  follows,  hut  may  precede,  the  icterus,  A  very  remnrk- 
abli)  and  apparently  constant  constituent  of  the  ut-ino  is  th«  mirco-lactia 
acid.  Fat  hiiA  hcen  found  in  the  urine  innido  of  renal  epithelial  collai 
and  also  as  free  globules  fScbfttz,  Prag.  Med.  Wochenschnft,  1882,  vii. 
322). 

Phosphorus  iiiduces  in  auiniftls  symptoms  p.irnl!ol  with  those  com 
mun1y  seen  in  man;  although  liohts  Htatua  tbut  he  hua  Kuldora  seen 
albuminuria  ia  animals,  even  when  tho  structure  of  tho  kidnej-a  was 
profoundly  altorod.  Orllla,  Staguniiie,  Htinlt,  nnd  T-eydon  found  that 
the  only  offect9  following  tho  injwtion  of  phu»p  buret  tod  oil  into  tlio 
ju^lar  rein  of  an  animal  were  the  exhalation  of  phosphoric  acid 
and  broncho-pulmonary  inflammation :  on  examination  (Munk  and 
Lcydon),  oil,  but  no  phosphorus,  was  fuund  in  the  lungs.  Ludimar 
Hermann  and  Alfred  Bruiiiier  (^Deutsch.Arch./.  Klin.  iTed.,^.  198;  have 
shown  that  in  theeo  experiments  there  wan  emhnlic  arrest  of  the  oil  in 
the  pulmonary  capillaries,  and  conaoqnent  inflammation  with  subsoqucnt 
oxidation  of  the  phosphoma.  When  tho  phospliui-ettod  oil  in  injected 
In  the  furm  of  a  fine  emulsion,  the  chnracteristic  symptoms  and  post* 
.■Dortem  appearances  of  pbtinphorus-puisoniiig  rcsulb. 

In  some  iustuuces  phosphoruft-poi sotting;  presents  symptome  quito 
different  from  tho  typical  array.  Death  may  take  place  in  a  few  boura, 
and  in  such  cases  jaundice  is  not  generally  present  (caao,  Lancet,  1879, 
ii.  311).  Zcidlor  reports  a  dentli  in  forty-two  hours,  from  euj)prD-wioti 
of  uriao,  with  collapae  and  erotia  delirium.    In  a  case  of  Bollinger'^ 
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(Ikutaches  Archivf.  Klin.  Med.,  Bd.  vi.,  1870)  the  chief  «>  mptoms  wcru 
Tomitiiig,  jMiin  and  lundBraeaa  over  the  abdomen,  great  weukiietis  of 
pulM,  gradtiflll^-deveiopod  panilysis  of  iho  t«g8,  &rid  dttatli,  without 
jaundice,  in  four  and  a  half  days.  The  nntiipsy  revealed  hemorrhagic 
effusion  bctvreen  tha  mcnibranvn  and  tlio  spinal  i:»rd,  and  alM}  into  the 
Bh<vath4  or  tho  proximal  portions  of  the  spinnl  norvee. 

In  women,  fatal  doses  of  pliosphonis  very  commonly  produce  a 
bloody  paeudo- menstrual  discliargo,  ond  wbon  proffnancy  uxUui  almost 
invariably  induce  abortion  or  miecnrria^'ti.  M.  Miura  hoe  found  in  tho 
fcctus  of  poisoned  rabbita  structurut  <;hangM  ftimilar  to  thoM  of  tho 
mother  (  Virchow'$  AreJiiv,  xcvi.  54). 

Tho  older  loxicologists  »]]okc  uf  an  eroaivtt  gastritis  as  a  common 
rceult  of  phodphorus-poiaoniiif,  but  it  is  nov  well  established  that  such 
alToction  ia  very  mrely  induced  by  the  drug.*  Aswa«  first  pointed  out 
by  Virchow  (  Virchow's  Archiv,  Bd.  xxxi.,  1864),  there  ia  umvontnliy  a 
ga.itro-aduuitis,  which  causes  tho  gastric  naucous  membrane  to  be  thick* 
ened,  opaque,  whitish,  grayish,  or  yuUowish-while.  Under  tho  micro- 
scope iho  epithelial  colls  appear  awollcn  and  filled  with  (^nulos  and 
oil-globitlos,  and  in  vory  advancod  di.<gvnei-atioii  tho  colU  completely 
broak  down.  This  goatro-adunitis  in  not  due  to  a  local  action  of  Ibo 
phosphorus,  b^caoHo  it  occura  when  the  poison  ia  introduced  tbrouj;b 
other  channels  tlian  tho  mouth.  The  duodenum  and  inlostincg  BiilTor 
■imilar  ohangen.  The  liver  iit  gcnernily  very  much  enlarged,  friable, 
and  light-colored;  sonictimoa  it  is  mottled,  and  somotinictt  portions  of 
it  arc  deeply  stained  wilb  biie.t  The  cells  are  gorged  with  fat-glob- 
•iles,}  and  in  some  ca.»Qn  there  nri«  fimall-cclled  intemtitial  thickoaiaga 
due  to  hyperplasia  of  the  trabecular  tissue.  The  gall-bladder  may  bo 
full  or  empty.  In  protracted  cases  tho  liver  undergoeo  atrophy,  with 
dMtniclioQ  of  its  secreting  cells.  Tho  kidneys,  especially  in  their 
cortical  portion,  suffer  a  degeneration  similiir  to  that  of  the  Uver,  tha 


■It  would  appvnr  pioWbU  Ibst  If  It  oocum4  kt  bM  It  iroul4  he  in  np\4tf-t»M  ««■«•( 
jM  TOnecI  dill  nut  Bod  it  in  «  patUnt  dead  la  ulna  bean  of  pboBpUunu-puiMniiig  ( V'i'r- 

ctow't  ArekiT,  Bd.  IIX.,  18M). 

t  Afeordlnf  to  m*arabM  mul*  by  Dr.  RnUo  RitDU>kii  In  Ih*  Falboloalatl  Lkbonuaij 
•f  Ika  UaiTcniljr  of  Pcniujlr>Dii,Ui»flnt  uulaul«kl  ehinfaaU  tha  lirar  Maoris  IhaaMtr* 
•f  tb(  lobatw  arqund  tha  bapatit  Tain. 

t  A.  Lgl»d<ff{JrvJl. /.  Phftial.,  sxxl.  11,  1683)  boliora*  t\M  t1)«  fat  la  lb«  Ilrer  b  not 
praduosd  by  dccBQentloa  of  Ih*  brjatk  Uiauo,  bat  liiu  almply  bets  tn.nt|iatlBil  Lbore  fraM 
Um  MbdAmBl  ngioni.  Ho  twaoi  thU  opiniua  upon  bJ*  oma  obtvrUMD*,— Snt,  Uial  Ibn 
phM^oruIU  tH  th«  Kn*  ebmniMl  comlitutian  >*bM  thsiubd«ma)  tU;  Moond,  In  ■<!»( 
whlek  h«d  baan  fad  ttllb  liuaaj  oil  snJ  than  polunod  wltb  pbMfibonM,  tbo  UtW  «■*  loadaU 
with  Ituaad  vlU  Tbi)  (tidaDo*  U  of  vorr  little  Taluo,  bMMU*  on  tha  on*  hand  Lbo  liB«*«d 
oU  fnobably  aDoamulatpl  iu  Ibe  dug'i  Hint  bofurc  th«  paiMBlBf  and  (Infly  ranutlntd  ovnr, 
tad  on  tbo  «tb«r  haml  ihar*  U  nn  pronf  iTiii  lii  pn><Ia<ad  b]rdic«*)aratl<r*obancM  naooHariljr 
dlhn  In  eotopMitton  froga  olhor  faL  Tha  fui  Ihut  tba  Itrar  and  othor  orpna  nra  daatrojad 
Id  phMpboru-puiaoDing  may  ba  aantidarad  prAof  Ihat  tha  fal  U  (arnod  o«t  of  tba  alTaotaJ 
tlMsaj  allUvu(h  IbU  •oam*  oonlfaiT  to  Ibo  •■lec»(Ioni  ef  Bargonl  ((fmriUti. /,  it-"iA.  >. 
Pkjti»l,  JfUmtAiB.,  ISgS},  tbat  in  Tory  onnalnbd  nninnU  tha  fhoop haw-y aiwlng  ni*7  vm 
It*  ooarw  Bttboiit  Uia  fatinaUon  Of  fat, 
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opithclium  becoming  enlarged,  granulftr,  fully,  and  Knallj  uniicrgoi'ng 
dciitniclion.  In  some  ca^eSjevei:  with  the  iiukL>'(l  eyo,  j'ellowwfi  stroaku 
can  bo  soon  following  tli«  course  of  the  urhinryrnnAlK,  fVom  the  papilla 
into  the  cortex.  Thc»o  aro  duo  to  opilht^liul  fatty  degenemtinn,  and 
have  boon  Ihouj^^Ut  to  bo  palhoviiomonic  of  phosphorus-poisontiig  ;  but 
PaliAuf  hiis  fihon-n  that  tlioy  may  bo  nt  loasl  simulated  In  other  con- 
ditional. Tho  vnlnnlnry  and  cflixliac  tnu.sclE>H,  the  oploon,  the  )ung»,  and 
probnbly  all  tho  lissuwi,  parlako  of  lb«  uniwi-Mil  futty  dcgcnorulioii* 
which  Wofjner  has  ahowQ  to  iavolvo  ©von  tho  minute  arterioles. 

Tho  blood  is  often  profoundly  Bffoetedjt  becoming  very  dark,  losiog 
its  power  of  coagulation,  and  appiirenily  HuflTering  aliio  in  its  corpiut- 
cular  elements;  for  ecchymoses  are  nlmost  uiiircrsnl,  and  bmmatin 
crystals  are  occasionally  found  in  tho  viscera.  In  the  caeo  of  Concato 
(Inc.  cit.')  the  white  corpu»cl«i  were  observod  during  life  to  be  incre-nsod 
1q  numbttr,  and  the  rod  to  ho  dimiuisbod  in  «izo  and  nUered  in  form. 
Tho  ecchymoBcs  oecur  in  nil  pnrts  of  the  body,  hut  are  apt  to  be  c»- 
pevially  pronounced  in  tbi>  mudiiidlinuni  and  the  «erou«  mombraoofl. 
Sehiff  buB  found  that  in  dugs,  aflor  doaih  from  phosphorus,  the  blood 
does  not  pa*«)«intn  Llin  vein«.  hut  remains  in  the  arteriee(/lri;/icl3/.  Exper. 
Path,  u.  Therap..  Bd.  ii.  p.  37-J.)  Dr.  O.  SilbeTinnnn  stales  that  thrombi 
are  formed  in  the  blood-veeaols  {.IrcAif.  Path.  Anat^  1889,  cxrii.). 

It  should  bo  roniombci-cd  lliat  olthoiigli  some  or  all  of  tlio  leaiona 
■whi«?h  hxTo  just  been  deHcrihed  are  usually  found  in  tho  bodyof  pentons 
dead  of  phosp}ioriis-poi30i)in<^,  it  i»  possible  for  the  poison  to  lake  life 
very  rapidly  and  leave  oo  trace  of  ite  inflnonee ;  there  beinfr  not  eren 
uivolactir  ncid  in  tho  urine  (see  ciise  reported  by  I'nllnuf,  Wifn.  Kiln. 
Wochxiisch.,  1888).  Acoording  to  llie  resvnrchea  of  Proffssor  W,  \V. 
Podwyaeotaky  (_St.  Peters/mrg  Med.  Wofhritsfh.,  1888),  in  rapid  cases  the 
first  change  in  tiho  body  coneista  in  Iho  formation  of  little  vhitieb  yellow 
neorolio  foci  in  the  liver. 

The  elimination  of  bile  acide  in  tho  urino  Bbowa  that  the  jaundiee 
of  phoRphorufl  ia  caused  not  by  an  arrest  of  aecrction,  but  by  an  oc- 
clusion of  the  biliary  pflswgce  and  cousequcnl  rei^orpliou  of  the  btIo.{ 

*  7«r  t  fUl  dii«iw»taii  of  lb»  pAltulogj  of  [iliDipharuf-pulaoaiiiK,  •»•  Siwdn  tlimfttt^  et 
tfptrimtntalew  rur  I' BnipnliinHimriil  ai'ifu  par  U  /'AnijiAorf,  frnfouiar  II.  Lcbort  M  Dr.  Q. 
y/fU  {Arrhivf  U(n.,  SepI,  ISftS):  Zvt  pnfholnyitehtn  AnaSamit  J*r  aeuien  Lttrnmimpkit 
onff  Jtr  Phatpifrturyr/iimff,  Dr.  Qlto  Knltingsr  [l)'Hii*hri  Ari-hii  f.  K'in.  Mrd.,  Bil.  r.,  ISflft)  ■ 

KDd    Vrhrr    Irlrnt*    iti    Phatfi\orreryiflimg,    D(.    0.    RobU  ( /''iV.) ;     ZioglDr   (//n'l'itly*    Pmfk. 

Anal.,  Bd.  11.;  O.Kroiiig.  V\re}vHB't  Anhitr,  ISS',  ex.). 

f  Dr.  Mmjrcr  ilatta  Ihnt  wl>«ii  roi;  '"Rd  duen  uf  pouon  bnro  been  taken,  tba  blood  and 
«Ti>n  thnnrlonl?)  nmjp  fan  |sli(>ff>hnTMeeD(  {Ona't'ill'i  JahmbtrieKt,  1S61,  Bil.  r.  p.  123). 

i  B.  SUdDlmnnn  (Arekir  /.  Rrptr.  Pai\.  m.  Pharm.,  islr.,  lAStl)  uLiIci,  u  Iha  rmrnlt  of 
bU  •xprrinivtilt  XBifXe  upiia  dogi,  that  W  &T  u  lliv  apCTotlrin  «f  MIc  l>  ooncarnod  thr«0  Mogn 
•KD  ba  moda  oat.  tn  tUa  Qrvl  lUco  Limn  i>  irrilaiion  «f  tb<  Viiw  nod  ]nar«a«ecf  thafor 
niallnn  and  •icntli>n  <>r  tiillarjr  colnrios-fimlt*]' ;  in  tlia  inixiuil  lUgB  thajcall  boooinaa anocMii 
and  olaody,  and  the  piodnirlion  and  vapRntlloQ  of  blllkry  onloring  iiittlor  U  IcManvd  (It  1i  En 
tbU  Itage  that  tb<  i«ter<ii  befini] :  in  Ihe  tblrd  itnj;!  tba  k«M  baoouvBi  ■gain  olou,  -lub,  aod 
iiMra  ti»h  in  biliarj  oaloring'inatUr*,  m  tbat  (h«  ddtoibI  oicrvtian  of  blUitrj  ooloriag-nattar 
la  Botabl;  lurpaJHd. 
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I>r.  O.  Kolit5  (toe.  cit.)  has  apparently  domonstmlcd  tbat  the  occlusion 
is  ma«l  rroquoQtly  duo  to  tlio  duodenilia  inTolviiig  tho  common  duct^ 
BO  as  to  obliterate  its  lumon  bv  the  flwoUfng  of  the  muoous  mcmbrano. 
In  Home  ensos,  howeror,  it  is  pmlmhie,  as  believed  by  Wjma,  Alter,  and 
EbHtcin,  that  a  cnturrhal  infliiinniutiun  of  the  miiiuto  ^il[-ducls  is  tho 
cause  of  the  jaundice,  and  alao  tbat  tb«  result  ia  in  part  effoctod  through 
pronurc  upon  thoao  di)ct«  by  th«  swctlinff  of  the  fjlnndular  nnd  tnu 
becolar  tissue.*  It  is  prop»r  to  slate  tliai  Bemarbalx  aud  Williunrt 
(Pre^e  Med.,  xx(^  1863,  and  Sckmi'lt's  Jahrh.,  Bd.  cxIit.  p.  152)  iimiat 
tbat  tho  ictonis  is  not  really  hcptoffonous,  but  hicmlo  in  origin,  chicfiy 
because  tliey  havo  found  htematoldin  in  tbe  urine.  Tbia  fact,  bowovvr, 
proves  only  that  (ha  blood  i»  nUered  by  the  poisnn  :  it  doo»  not  disprove 
the  livor-origin  of  ihe  jaiindico. 

Acute  phospfaoruB-poiBOBJiiff  eo  closely  resembles  yellow  atrophy 
of  tho  liver  tliai  ihcir  eliniefil  duttinction  lit  someiimos  diffietilt,  nay, 
impcwsiblo.  DLilinct  phosphoi-escenco  in  tho  brcntli,  vomit,  or  stooU 
wouid,  of  courvio,  bo  direct  evldonco  of  poisuiiin^;.  This  phoflphorcA* 
conce,  however,  very  often  c-annot  be  detected:  occording  to  Vottcr 
(  Virckoui't  ArcAiCi  Bd.  lii  p.  136),  it  can  be  renderuJ  more  evident  in 
the  vomit,  bIooIb,  ote„  by  Ufidifyiug  with  sulphuric  ucid  and  warming 
in  a  ehalluw  dish.  When  death  ensues  during  the  first  week  of  phos- 
plioruH-poisoning,  tho  enlai^ed  liver  afTords  n^iittinctive  proof  of  poi- 
soning ;  but  when  the  case  is  more  protTactod,  the  atrophied  liver  of 
pliOHi>horu9  cannot  be  dibtingiiialjed  fHm  that  of  ibc  uatunil  discanu. 
The  sjfmptome  during  life  raroly,  if  ever,  afford  sufficient  ground  for  a 
posilivo  diagnosiH.  Tho  lull  in  tho  symptoinH  after  the  fii-st  onset  of 
the  disoaM  happens  inoru  ^eticnilly  in  phuMpboruvpoisuuiHg  than  in 
yellow  atrophy.  Tet  tbo  clinical  ditferonce-s  between  variouH  cases  of 
either  affL-ctiOD  are  greater  than  tho»c  which  have  been  relivd  u[Mn  oa 
aeparaliug  the  two  alfeetiuiis.  Kohlor  has  asscrled  tlmt  osyraaniielio 
acid  to  atrophy  of  I  he  liver  replaces  the  sarco-lnctic  acid  of  phosphorus- 
poisoning,  and  stroM  bns  been  bid  upon  the  assorted  facts  that  in  the 
natural  diecnse  loucin  nnd  tyrosin  are  present  in  abundance  in  the  urine, 
while  in  tho  poisoning  they  aro  obsenL  In  yellow  atrophy,  however, 
lyrusin  is  not  unfVeciuently  absent  l><(>m  the  urine,  and  leucin  present  in 
very  small  amount,  while  both  principloe  may  be  present  in  phosphorus* 
poisoning-t  In  rc},'iird  (o  tho  acids  in  the  urine,  verj*  cai'cful  chemical 
analysis  would  in  any  case  bo  nc-eessary  to  dctoi-niino  their  presence, 
and  sufficient  evidence  la  cortninly  not  yet  forthcoming  to  show  thai 
either  of  them  is  really  churactcrietic.     Chemical  exumination  ia  there- 


•  Far  HI  «hib<mt«  dlMOttioa  at  iba  mom  or  JUBdLD*,  •««  Cohli's  papor,  Dt^ttrkrt 
Artln  f.  KUt  MfJ.,  Bd.  *.  p.  IBS :  eennill  alw  that  dT  Dr.  BoMin|ar,  Cniralbl.  JUr  <ti» 
Jfnf .  R'fH.,  IMP,  laJ  f—'Kir*  Ar*Ui*  f.  K!.\.  U>H.,  Ud.  r..  \»^9. 

t  Ot^n  ( irr*n<r  Ntd.  Frtft,  tST J  ;  ScknUl'i  J^hri,.  Bd.  vUit.  p.  IIT,  Bd.  «i«r.  p.  IS). 
fnifwtnr  Aalkwrihy  bclioTM  Ihu  ibe  firinclplfa  appav  biJ^IUftltj  aUrat  tba  lUth  imj  at  thm 
paiaanlMg,  «ta«B  Um  llrar  I*  lUH  aakrcad. 
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fore  aljBolutely  neoefisary  in  all  meJicoIegal  Cttsoe,  (For  diacutieloQS ^ 
tlto  dingiioxm  botwoen  yellow  atroiihy  and  pliosphorun-poisoning,  ec« 
KOhlor,  Syii.Soc.  Year- Baok,  1810,  p. 4^5;Schu\lzcD.  and  liitsStAnHalcn  tic* 
Berlin.  Krattkenhauses,  Bd.  xv.,  1809;  and  eepccially  Dr.  I.  Qssilcov^j, 
Wien.  Medizin.  Presst,  xiii.,  1872,  nbHtrnctcd  in  Schmidt'i  Jnhrb^  Bd. 
cliv.  p.  15.  For  casca  in  which  iho  question  was  legally  raised,  tavosU- 
gtttcd,nnd  tliecugficd,  see  Sthmiilt'e  Jakrb.,  Bd.  cxii.  p.  167 ;  Syd.  Soe.  Yew- 
Beck,  1832,  p.  430;  Anmles  d' IFygiine,  Jan.  1869.)  According  to  M. 
Poulot  {Gas.  Med.  de  Fanx,  Auj:^.  1S72),  pliot^phorus  is  e)imii)ate<l  as 
hypopliOBjjhoric  acid,  and  thu  poieoiiiug  can  b«  recognized  by  tiL'aling 
the  urine  with,  nitrio  acid  to  calcination.  If  hypfiphoephoric  acid  bo 
present,  (16  dryncea  is  ronthod  tho  mixtnro  Buddcniy  bur«tft  into  a  flnme 
like  a  packet  of  maitlius. 

It  has  of  late  years  been  d«Tnon8Lrated  ihnt  phijE^phorus  passes  intu 
the  blofld  as  phosphorus,  and  nut  in  tho  form  of  pboephoric  aeid  or 
Otbor  compound.  In  poison ing-cusos  in  men  tho  bi'oath  ia  eaid  eom^ 
timcH  to  bo  diHlltictly  pbosphoi-vtiuunt;  and  in  nnirniils  Bumborgor  boa 
found  phoF<phort]i^  in  the  blond,  and  HuHemaiin  and  Miiraie  in  tbo  liver, 
two  or  thrc«  houi-s  nflcr  its  iugocition  ;  W.  l>ybkowBlty  (^Uoppe-Seyler  a 
Med.-chitn.  Untersuck.,  licit  i.  p.  54)  ban  detacted  it  in  tho  blood  and 
liver  ton  boiirs  aflor  its  ingestion ;  and  olher  obsoi-vcrs  have  domon- 
itrsted  its  pri^-ionce  in  almoHt  all  at  tho  timuos.  It  xcems  probab1« 
that  to  fiornti  exlurtt  it  finds  cnlrance  into  tho  circiilntion  by  being  dis> 
Bolved  in  tha  various  fatty  tnattors  contaiaod  in  the  alimentary  caual. 
At  tho  tonipornturo  of  tbo  body,  however.  It  yiolda  nbtindnnt  vapors, 
and  Bamberger  Iiaa  demon stratud  that  the»o  roadily  and  rapidly  pass 
throui^h  nniinnl  nienibranee<.  IIo  ban  found  that  defibrinntud  blood, 
when  separated  fcom  the  fumes  of  phosphorus  only  by  an  animal  mom- 
bruno,  rapidly  becomes  eaturattid  with  the  jjoiaon.  I>ybkowsky  (loe. 
eit,)  has  conHnned  this,  and  it  cannot  be  doubted  that  in  a  siraitar 
mauDcr  living  blood  abisorha  the  poieon  from  tho  alimentary  canal. 

W.  Dybkoweky  (^Hoppe-Seyler'e  Mcd.-chim.  Untcrsuchungen,  Heft  L) 
roodors  probable  tlio  thuory  of  Schuelinrdt  (7it7iJc  ■umi  Pfeu/er's  Arehio, 
N.  F.,  Bd.  viil.)  that  tho  phosplioruH  to  Homo  extent  in  tho  alimentary 
canal,  but  much  moro  lur<;uly  in  tbo  veint<,  is  convurlud  into  phwtpbu- 
rottfld  hydrogen,  and  that  «omo  of  thla  compound  and  somo  of  the 
phospborufl  itself  in  oxidized  in  tho  renoiia  blond,  «o  that  phoi^iphorio 
acid,  besides  phosphorus  and  ]»h«sphnrcttcd  hydrogon,  is  emptied  into 
the  arterial  blood ;  ftirthcr,  that  the  last  two  tompound*  are  oxidised 
At  tho  cxponso  of  tho  arterial  blood  and  the  tissues  it  feeds,  and  thai 
the  poisoning  ii^  duo  to  tliis  depnvaliou  of  oxygon.  For  the  details  of 
tbo  experiments  upon  wbicli  these  conclusions  rest  I  must  refer  th» 
reader  to  the  original  memoir.* 


I 


•  M.  I.worolii  (Arrliirtt  dr  Phgtialnyi*  nurwiaU  <i  pnthuli-ji^uf,  tome  1.,  IMS,  tonis  0, 
1SA9)  b<li*TM  thftt  [>hat|>born*  acU  in  Iho  blnai]  u  phai)>huHe  ooii),  but  doM  oat  wUkblbh  bis 
»piiii»ii.     For  » (tiMualoii  of  tliu,  mc  Dybkowali/'*  pBp«r. 
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Tbo  indicatioiiB  for  treatment  in  phofiphonw-polsonln^  are  very  ovi- 
dont.  It  i»  pinin  thnt  no  modicntion  can  Jnfluonco  th«  terrible  orgaoio 
Iwions  laduced,  and  thut  the  primiuy  object  miuit  b«  to  prcvonl  tlie 
absorption  of  tbo  poison.  Emetics  and  purgattvos  on,  tlioreforo,  of 
prim*  importanco.  Tbo  DOccanity  of  tbo  porBtstent  nao  of  oTacunnta  is 
sbowD  by  thtf  Boding  of  phoaphorus  by  Dr.  Starck  in  the  etooU  tbrco 
And  a  half  days,  and  in  iho  vomil  tvi'o  days,  a^cr  the  ingostion  of  tbe 
filial  dose  (DnOtches  Archiv  /.  Klin.  Med.,  xxxv.  4SZ}.  As  pbosphonig 
b  soluble  in  oils,  no  fatty  matters  should  bu  allfKrod  cithur  in  tbe  food 
or  in  tbe  modicinM.  As  an  ometic,  tuifhate  of  copptr  th</vid  al\Mtf»  bt 
cAosen. 

Tho  minuto  panicles  of  phosphorus  ndiicro  bo  closely  to  the  ali* 
mentaiy  canal  that  thoy  cannot  be  dioloil^cd  by  mcclianical  means,  and 
nn  antidote  is  ufj^ntly  [Icmandod.  Fur  tbo  purpose  of  oxidizing  tbe 
poison,  Buflos  Huggefted  magneRia  astu  and  iiquorchlorint,  and  Schorcr 
the  chloride  of  litud;  but  in  practice  iheae  subtitances  have  been  found 
of  DO  value,  ea  account  of  the  eloimees  of  their  actioa. 

The  oil  of  turpentine,  originally  proposwl  by  Andant  (Journal  d* 
Medecine  de  BnixtUa,  1868-69)  as  an  antidote  to  pboBpboni-s,'  has  Ijeon 
larffoly  usud  by  expcrimentora,  with  nppiirontly  contradictory  rcttults, 
which,  aa  is  now  known,  wore  due  to  tbe  employment  of  liifiureiit 
varieties  of  the  oil.  There  are  in  European  comnicreo  throe  vnrieiiea 
of  turpentine, — Lbe  rectified,  the  Oerman,  and  tbe  Fi'em.-h.  Jonas 
(Linbig  uttd  Wohler's  Annalcii  der  Chanie,  Bd,  zxxiv.)  i'uunil  that  while 
tho  pure  oil  bos  no  effect  upon  pboepborus,  the  acid  I'^-onck  oil  forro^ 
with  it  a  crystallinti,  f<porreiiiccti-like  taaan.  This  is  Bolublo  in  ether, 
alcohol,  and  alltaline  solutions,  and  ha«  received  tbe  oame  of  turpea* 
tine-pboepboric  acid.  Jt  is  enid  to  be  eliminated  by  tho  kidneys  un* 
cfaan^^.  and  to  exert  no  deleterious  influence.  Tbe  elaborate  expcri- 
meuU)  of  Velter  on  dogs  and  rabbits  gave  re«ult«  in  accord  vritb  theee 
facts,  for  he  found  the  recliiled  and  German  oils  to  be  of  no  value  ta 
phosphorus-poisoning,  while  tho  crude  acid  French  oil  was  distinctly 
antidotal.  Kechler,  however,  asserts  Cbal  when  the  German  oil  baa  not 
boon  rectified  for  some  time,  it  ticts  upon  pboupborua.  Be  believes  that 
the  oil  ajcAn  partly  by  oxidizing  the  poison  and  partly  by  convening  it 
into  the  harmleae  turpoutiuc-phottpboruuti  acid.  One  part  of  the  chI 
ma«t  be  given  for  0,01  part  of  the  pbosphoroe.  {Detroit  Jieview,  (873; 
fh)m  Med.-chirurg.  Jivndscftait,  Juno,  1873.  Cai«o  of  recovery,  Ciiiy'* 
ITogpittjl  BeportSyXXvu  13.  Seealsn  B^no,  Bordeaux  77^j.s,No.84,18S7.) 
Ordinary  v\nK-rican  oil  of  turpentine  and  Canada  balnnni  ara  of  Jio  value 
In  phoephoniftpoiftoning. 

Aswns  pointed  out  by  Hit.  Eulenburg  and  Gutlman  {Aerl:i  lAterO' 
turhlatt,  1868,  No.  12,  quoted  in  Syd.  Soe.  Ytar-Book,  1868,  p.  450),  ai>d 


*  For  OUM,  H*ffMMI«  BthJomadatr*,  Itjti  Stkmidtt  /akrlUArt,  Dd.  olxiz.  f.  US; 
Mt4.  Timtt  Barf  On,  UTO,  U.  UL 
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Bubacquently  by  Prafo&sor  Baraberger  {Wiener  Me/t.  Prcssf^  Jan.  1B72; 
Virchow's  ArdtiVj  Juno,  187i),  phosphorus  in  a  Boliition  of  a  nolublo  wilt 
of  copper  becomes  immediately  black,  owing  to  the  formation  of  % 
]ihoi>plii(ki  of  tli«  )iic-t&l.  Pntfiitssor  Bambort^or  {loc.  cit.)  aim  asserts 
that,  whilo  this  change  is  Tory  rapid,  that  induced  by  turpcntino  is  ft 
slow  ono,  and,  n*i>m  an  elnbomto  series  of  experiments  upon  animab, 
concludes  tliat  copper  is  much  the  more  valoablu  and  cari&in  antidote. 
In  human  poisoning,  then,  sulphate  of  copper  ttbould  be  given  in  diluto 
eolution,  three  graina  every  fivo  minute*  until  vomiting  is  induced. 
Ailor  this,  if  the  Frwuch  oil  be  accessible,  it  may  bo  givoii  frouly  in 
umulsion.  Otherwise,  sulphate  of  copper,  with  opium  to  reBlmin  tho 
emoms,  should  bo  iidmininturud  in  euch  doecs  as  the  stomach  will  rutiuu. 
Sulphate  or  vitrnt*.'  of  magtiosium  should  bo  used  aa  a  quitlcly -acting 
purge,  and  symptoms  sa  thoy  arieo  should  bo  judiciously  treated. 

Match-makers  and  other  artisans  who  arc  exposed  by  their  occupa 
tion:)  to  the  i\imc8  of  phosphorus  suHer  from  chronic  poieoninj^,  which, 
whit©  in  many  case*  it  profoundly  affocta  the  ritality  of  the  sufferer,  to 
oBpocially  diHtinguitihod  by  the  occurrence  of  necrosis  of  the  upper  or 
lower  jnw.  It  lut!4  long  bevn  known  that  those  arlisans  who  biive  bad 
tooth  arc  especially  liable  to  bo  ucriounly  alfoctcd,  and  the  oxpenraenU 
of  Wcgnor  hnro  demonstrated  thnt  the  necrosis  of  the  jaw  is  due  to 
the  loeal  action  of  the  \apor  of  phusphonis  upon  the  part.  Ho  found 
that  when  rnbbils  were  kept  in  an  atmosphere  full  of  the  Aimes  of  thfl 
poison  no  necroais  ever  occurred,  unlv^s,  by  means  of  un  unsound  tooth 
or  an  artifictal  wound,  the  atraoephere  had  nccBse  to  the  bone.  If  eoeh 
aooess  were,  on  the  other  hand,  allowed  to  any  bono  of  tho  body,  port* 
ostitis  and  aubswiuent  nucruaia  n-'sulled.  Furthur,  when  rabbits  n^ 
coivod  continuously  small  doses  of  tho  phosphorus  by  the  inoulh,  no 
necroaia  oecun-ed  even  after  woimds  which  Inid  bare  tho  bon«,  Aa 
phosphorus-necrosis  belongs  to  tho  province  of  the  surgeon  rather  than 
of  the  physician,  I  shall  not  diwiias  it  ftirthor  hem. 

ADUtNiSTRATiOTt. — Phosphorus  may  bo  given  in  pill  or  in  fiolatioa. 
The  Oleum  Phospkomtitm,  U.S.,  containing  one  per  cent,  by  weight  of 
phosphorus,  may  be  givon  in  doevs  of  one  to  Ihrvo  minims  in  aroma- 
tized, emulsion  or  in  capsules.  The  Pitula:  Phosphori,  U-S^  or  ofllcinal 
pilln  of  phosphorus,  contain  ono-bundrcdth  of  a  grain  each.  Id  rcgnrd 
to  the  dusti  of  phosphorus,  I  hnro  found  that  many  stomachs  will  not 
bear  more  than  tho  fiftieth  or  even  the  Inindrudth  of  n  grain  if  given 
in  the  liquid  form;  but  I  have  given  as  high  as  tho  twentieth  of  &  grain 
of  tbo  solid  drug.  Dr.  J.  A.  Thompson  has  used  it  in  much  largordooca 
{Praelitioner,  July,  1873),  prescribing  ono-twclflh  of  a  grain  as  an  avor- 
nge  dose,  and  in  one  aano  having  given  as  high  ns  one-fourth  of  a  grain 
every  four  hours  without  injury.  On  the  other  baud,  Dr.  Aoslio  has 
soon  slight  poisoning  fi-om  three-fourths  of  a  grain  takoa  in  email 
divided  doses  during  sevon  days  (^PrnctitionfTt  Aug.  1873). 


TONICS.  IHV  ^9 

Zisci  Pho»piii»u«,  U.S. — Phosphide  of  Zinc  bus  been  Inrgoly  umtl, 
with  UAsertcd  j^ood  results,  as  a  8ut>t<titut«  for  pbosplionu.  According 
to  Ibe  ro8«ftrcho9  of  Vigior  (Buli.  Therap.,  xc,  Jnn.  1876),  it  would 
Mom  tlint  tbo  pbosphide  ytelds  ita  pfaosphorus  witbia  tbe  oooDomy, 
probnbly  to  form  a  phosphurettcd  bydrogcn.  IIu  found  Ibat  it  killed 
rabbits  luoi'o  q^uickly  than  did  a  corrospooding  dooo  of  pboaphorud,  and 
tbnt  both  Rymptoms  and  legions  woni  identical  in  the  two  caacK.  Tho 
phospbida  «boiild  bo  givun  in  pill  or  grariiilc.  Tbo  doBo  may  bo  con- 
aidored  ne  fVom  one-twentioth  to  Qno-twcltlb  of  a  ^rain.  ProfoHBor 
Scguiu  rocommcads  do9C6  of  fh»m  ono-foartli  to  ooc-eixtb  or  a  graio. 


FAMILY  IIL-ALTERATry£S. 


TuEKi;  are  employed  by  prac^titionors  of  moiJiciDe,  to  affecl  certain 
disoftsoa  raoat  intimawiy  connected  with  the  processes  of  nutrition, 
various  subslaaccs  which.  <Io  not^  iit  least  iu  liw  doses  commonly  used, 
produco  any  very  obyioua  symptoms,  Tliose  drugs  may  perhaps  neither 
fttimiilnto  nor  dcpreas,  ao  far  as  cnn  bo  porooivfti,  niiy  function  of  th« 
body;  Uioir  auUon  may  be  silent  and  impRreupUble,  ibeir  niodu  of  in- 
flacnce  may  be  iinknovm ;  but  their  therapeutic  offccta  »re  among  tho 
moat  aeauroi  of  clinical  fuflB.  It  is  to  medicines  of  this  cbarflcter  that 
tho  namo  of  Alteratives  baa  been  appliud,  bouaueo  when  administered 
they  aeem  simply  to  alter  morbid  procossea. 

Speculation  boa  been  rife  as  to  the  mode  in  which  nttoraUvoa  inHu* 
enoe  the  body;  and  as  the  accepted  pathology  haa  been  huraovalietic 
or  othcrwiee,  ao  bus  it  boon  slromiously  argued  that  they  act  npon  tho 
vital  fluid,  or  upon  the  solMs  of  the  body.  The  term  *'  purifying  of  tho 
blood"  baa  been  especially  applied  to  their  action,  and  is  sufllcicntly 
BuggMtJTc  of  thoir  function  aa  viewed  from  tho  pathological  etond- 
point  of  the  old  humoraliat.  What  we  know  of  the  action  of  tbeso 
medicine:^  ai  present  amounts  to  this,  that  they  modi^»'  the  nutrltivo 
procoeeuc!  of  tho  body.  An  tho  pkysialoriist  hao  Bciirccly  learned  the 
alphabet  of  that  part  of  his  ecienca  which  trejits  of  the  general  nutri- 
tion, having  no  poHitivo  knowlodgo  as  to  what  ie  tho  real  dominant  forco 
in  tho  nutritive  processes, — as  the  pntholotfixt  \»  complototy  baffled  In 
attempting  to  titid  the  essence,  aa  it  were,  of  the  morbid  processes 
which  are  succofisfully  mot  by  altenttivoa, — ae  ho  cannot  point  out  to 
us  what  porrerted  Amotions  undcHio  those  diseases  as  thoir  basis, — 
why  Hbould  the  theraycutist  be  irxpccled  to  explain  the  rationale  of  bis 
treatmetit?  The  empirical  facts  of  tho  clinical  patholon^ist  ai-c  mot  by 
tho  empirical  facta  of  the  clinical  therapeutist.  It  is  absurd  to  gnzo 
ioto  mid-nir  for  tbe  crowning  spire  beluro  the  founilation-BtODCH  of  the 
tomple  are  laid. 

To  deny,  as  has  been  done,  the  esiatenco  or  vnluo  of  mcdic-ince  of 
Uiis  class  bccautv  wo  carmot  (■ell  why  mercury  relievaa  syphilis  or  why 
iodide  of  potassium  cures  rheumatism,  is  as  nhsunl  as  to  deny  the  ex- 
[aionco  of  tbo  syphilitic  and  the  rheumatto  dyscrasia  bocauw  wc  do 
not  know  thoir  ultimate  nature.  Lot  ua  be  content,  until  more  light 
corned,  to  hold  fast  to  tbo  clinical  facta,  each  believing  for  himself,  if  ho 
chouse,  that  altcratlvos  alter  nutrition  by  affecting  the  functions  of  tho 
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lood-makinj;  orgtins,  or,  if  ho  prefer,  that  tlioy  act  by  liApnudng  tho 
cells  of  the  l>ody  directly;  or,  wliat  ia  ovon  mor«  pbiloflopbieol, each 
holding  his  mind  froo  itoia  baliof,  nn  unoc-cupiod  Uiblctl  on  which  tho 
truth  may  ro»dily  be  iiuicribod  when  it  us  diacorered. 


ACIDUM  AESBNTOSUM-^ARSENIOUS  ACID.    D.S. 

White  Arsenic,  or  Arsente,  m  first  propared  by  sublimation  from  tli© 
ores,  is  in  tninHpnronL  moMM,  but  on  keeping  tiec)>m«i)  milk-'whito  ox- 
1«rually.  It  is  solublu  in  water,  haa  u  vitreous  fracture,  Ib  odorlcw,  o^ 
a  faint  awootidh  tottto,  and  ToUtilixis  without  fusloi)  "  at  a  temperature 
not  oxcoedinjf  -100"  F."  When  it  i»  put  upon  red-hot  iron  it  oniila  a 
garlicky  ocJor,  owing  to  its  being  first  ro«luc-«d  to  a  uiutullic  ittalo  and 
then  volutilixcd. 

rnrfiiOLOtirc&L  Actioh. — AVhcn  applied  to  any  part  in  a  coocea- 
tnt«d  form,  ar»onic-  is  a  very  active  caeharolie,  and  even  when  very 
maoh  dilated  it  in  a  nevore  irritant.  When  a  single  dose  of  just  «uftU 
oient  sixe  to  bo  felt  ia  iugcatcd,  colicky  pains,  dinrrhira,  and  pcrliapn 
oaoBoa  ro«uIt.  After  a  vary  hrj^  toxic  dose,  in  from  oue-quarter  to 
throe^oartera  of  an  hour  nn  iiilensn  burning  pain  i»  fvit  in  the  cesoph- 
aguB  and  stomach,  soon  spreading  to  tho  who)»  bully,  and  often  at-t^om- 
paniod  by  a  scnno  of  constriction  at  the  throat,  and  nn  anrid,  mctallio 
taste.  In  a  very  short  time  violont  Tomitinjf  and  pnrging  come  on. 
The  matters  rejocted  tirv  at  fintt  niucoue,  and  variously  colored  by  lbs 
contents  of  the  priron  viie;  but  tbcy  soon  become  bilioutt,  and  of\en 
yellowish  or  greenish,  and  linntly  ^vroua,  with  mucoid  flukes  and  a 
greater  or  Io8«  amount  of  blood.  As  tho  eafto  progresses,  the  symptom* 
mentioned  increaiw  in  intensity,  ami  to  them  are  soon  added  otiicra  of 
different  nature.  Tho  thirst  is  excessive  ;  tho  urine  is  suppressed ;  the 
extreraitica  are  icy  cold;  the  pulse  is  small,  feeble,  and  hvqucnt;  the 
rapid  and  labored  respiration  is  ver^'  much  emhairawed  and  painful 
l>om  the  ubdoiuiual  tundenioss;  tha  surfaco  ts  dark  and  c^nnosed; 
Tiotcnt  crampA  ndd  thetr  torture;  exhaustion  dcepcnn  into  colUpne; 
enDvubious  or  coma  cusuo,  an4  death  occurs  in  from  tire  to  twenty 
boun. 

In  another  sot  of  cnsos,  when  the  dose  hsii  been  smallur  or  the 
subject  lees  susceptible,  tho  termination  is  not  reached  so  eoon.  After 
symptoms  similar  to  but  lc»9  viotent  than  tbotto  just  daacritwd  have 
lasted  Oom  a  few  honro  to  one  or  two  dayn,  a  remission  ocouiv;  the 
purging  and  vomiting  grow  le«s  fyv4)i]ont,  or  perhaps  intermit;  oven 
Ibo  abdominal  tendornens  may  in  groat  moa«iira  dituippcnr;  but  the 
IMrsistent  tbimt,  cold  cxtrcmiticiK  and  nuppressed  urino  nhotv  that  llie 
danger  is  not  overpast,  and  nfler  u  timo  tho  cftaa  puts  on  a  mom  alarm, 
ing  aspect.  The  belly  becomes  very  tiimid,  the  abdominal  pain  more 
sevcro,  difficulty  of  rcspirnUon  develops  itsi-lf,  the  face  is  swollen  and 
eyanosod,  nervous  eymptoms,  trembling*,  cramps,  and  conviilirions  ap- 
pear, and  finally  an  icy  coldness  pervades  the  iVamc,  and  death  oocun 
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in  from  two  to  six  days.  Tho  mind  is  gonoraily  cloar  to  tho  last.  If 
tho  piktieut  aurvivd  !oiig  unuugh,  an  eruption  voiy  fiijqiiently  appoiLTS, 
soinotimcs  as  early  aa  Ihe  second  day,  sometimea  oot  until  llie  fifth. 
]ta  cbaraclor  ia  various:  thu«,  it  may  bs  potocbial,  urticaria-like,  pap- 
ular, vesiculur,  or  puhlular.  (Sea  Imbort-Ooiirboyre,  Moniteur  des  II6fit., 
1867;  also  A.  Iluber,  Zeitichr.  Klin.Mtd.,  1888.) 

Sucb  aro  tho  urdJuury  phonomonu  of  acute  ar&enicAl  poisoning;  but 
anomalous  caees  are  Dot  v<>r>'  rui'O.  Iinmediato  profuunil  collapfl«, 
without  abdominal  pain,  is  said  Lo  hav«  beoD  Iho chief  toanirealation  in 
some  cases.  I  myself  have  aeon  heavy  slocp  na  tho  moHt  marked  Hymp- 
tom,  tho  Bleep,  however,  beiug  iulorruptcd  ut  inlorvals  by  wild  outcries 
a&(t  writhinuia,  evidently  tlie  outcome  of  nbdomJual  pain,  allbuugb  no 
statement  could  bo  obiainod  fi>im  tlie  ]mlieTit.  Again,  serous  purging 
may  be  tbi>  clii«f  eymptom,  and  m-aenicul  poiKuniog  han  been  mistaken 
for  cholera,  nob  only  during  life,  but  al^  on  iLe  post-iuortoni  tablo 
(  VVrfAow'a  Arckiv,  1870,  Bd.  i.). 

When  arscnicnl  poisoning  \a  not  fatal,  the  oonvaloRcence  Ift  apt  to  bo 
bIou',  and  interrupted  by  various  disoitlora.  Prominent  among  thoM 
are  aftuctioas  of  the  alimcntury  c^iial,  duo  to  tho  structural  changes 
produced  by  tku  poiaon.  Nervous  symptoms  are  common,  And  may 
affeeC  tho  motor  or  aensury  ephoro  eopamtely  or  combined.  In  same 
caiws  they  Uave  developed  very  suddenly  (JV.  1*.  ifed.  Journ.,  1860,  177). 
I  have  Bocn  uomsthesia  of  ibo  fout  as  the  only  pyrnplom  ;  motor  paral- 
ysis may  exist  alone,  but  it  ia  usually  accompanied  by  aatotithoftia, 
h^vperflj^thesin,  losa  of  temperature-senBo,  great  fooling  of  coldnoai,  oP 
olhur  diaurder  of  nensatiou,  and  itut  rarely  excoHsive  pain,  which  m&y 
be  aching  or  Innciiiating.  OvcaAionally  there  are  severe  cramps.  The 
nomiftl  eonaibiiity  ia  usually  regained  before  normal  motility.  Of  ono 
buiidrud  vattett  of  nrHenieal  pariilysis  I'olleclud  by  ImboruGourbeype 
(Des  Suites  dc  i'Empoimn.ncnu'iit  argtnicale,  Paris,  1881),  in  more  than 
hair  all  the  cxbrvmitiea  vtcrii  iiiroclod;  about  one-fourth  wure  ]Mtra- 
plegio;  in  the  remainder  thi.'re  wud  homip]i>^ia  or  local  paUy.  Hoet 
frequently  the  paralyai.^  va»  not  pronounced  above  the  elbovr  or  knee. 
The  lumcd  mu»clca  aro  usually  Hunsitive  to  pressure  (C.  Gi^rhard, 
SiUuii(/sb.  Pliys'k.  Mfd.  GeMllsch.  Wurzbunj,  April,  1882),'  and  undergo 
rapid  atrophy,  loaing  very  ofirly  their  olectro-niiiscular  coniractility,  or 
pro«>anting  tho  "rwnctloHS  of  dogeiienilioa."  This  poisoning  resembles 
stib-ucuto  poliomyelitis,  but  diflVrs  in  the  fVcquency  of  pain  and  other 
Bonaory  diaturbunct'A,  and  iu  the  tendency  towarJa  more  or  leM  oom- 
pletfl  recovery.  I  have  Been  recovery  when  the  musuular  reuinauts  on 
the  wnsled  limba  bad  for  many  months  been  unable  to  reupcnd  to  any 
form  of  galvuuie  current;  and  out  of  Imbcrt-Gourbcj-ro's  ono  hundred 
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■  Cvuull  kIbo  Bcpnor,  Utther  tin  Fall  vm  t\rim.  i^r«fnrirjjyV„  WUnburfr  1879)  W,  P, 
Mclnloah,  A*.  Y.  MrJ.  R*r<'rd,  Foli.  ISSfr,  llii  6«euln,  Jvunt.  iVars.  nnJ  VfM  JH-ram% 
Ool.  1SS2,  r[|.  am;  C  K.  MlMi,  Tnini.  OilUijt  a/  Phyieiaiu  of  miaittlpMa,  3d  ftUa,  li.i 
Arehicn  dt  Phft:i>l.  Jr'piwi.  cf  I'aiS.,  l&H.  Iv. 
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QHN'iIi  got  well  except  three.  T)r.  X.  Popoif  fonnd,  in  dogt  klllwl  Id 
ft  fbw  bouie  l)y  a  dosaoT  nnouic,  the  epioal  cord  inflamed ;  after  slower 
pfttfloaiDj;  there  were  msMes  of  "oxudute"  in  the  neighborhood  of  Iho 
blood-TesMlx,  nncl  in  very  protrmcted  cams  the  walls  of  iho  spinal  art«- 
riolu  voro  ibund  to  bo  thickvnod  nnd  tb«  large  coUa  of  the  gmy  matter 
profoundly  altered.  The  protoplum  first  became  opaque  and  ^raiiular ; 
the  nuclei  grow  fainter  nnd  fainter,  niid  finally  diifappenred ;  raciiolea 
appeared,  and  enuro&ehed  mure  and  more  on  the  shruTikon  hotly  of 
the  celt,  which  finally  disappeared  (  Vtrchoie's  Archie,  Bd.  xciii.,  18S2  ; 
uloo  cxiii.,  1838).  Jo  tbo  elaborate  oxponmcntA,  bovroror,  of  Dr.  C. 
AloxnncUr  (^Hreniav  T/wsis,  18S9)  upon  rabbila,  the  etpinnl  cord  wnii 
found  to  bu  liL'iiUhy.  but  the  iiur^'v-tniiiks  weru  in  a  L>onditioii  (jf  do- 
^nprnlivn  atrophy,  and  the  mnKlcs  thcmBclvcn  had  nnder^nc  chnngCH 
which  ^viTO  hvlicvtfd  to  bo  Ibe  result  of  coacttlulion-iiecroitiA,  It 
ii  protiublo  that  antcnii-  19  fapublo  of  produaiiig  etruolural  ohan^  in 
tbe  apinnl  cord,  but  the  wnitoi-y  diflturbancoH  and  the  nerve-tmnk 
tenderDcsa,  usually  present  in  vbrunic  arvcoicul  poisoning,  shew  fkat  the 
ordinary  lesion  is  a  widtspread  mvUipit  neuriti*.  In  some  of  thwe  caeefl 
trophic  chnngos  are  pronouncwl:  thu«,  I  have  soon  n  growl  h  of  Imh' 
WToral  inohes  long  cover  iht"  wiutt^d  limbs.  If  in  any  case  of  awenicnl 
panily»iH  there  were  no  ecnsory  ilialurhancc,  the  probabilities  would  bo 
Tcry  strong  that  the  legion  wns  a  toxic  poliomyeliti*. 

The  most  obvious  lomona  found  after  death  from  acute  poinoning  by 
arsenic  nre  in  the  stomach  and  bowels  oven  when  the  poison  has  found 
entrance  Into  the  Fyslem  through  other  channclH.  The  gastric  muooiu 
membrane  ia  unimlly  Bwollen,  maculated  with  patches  of  a  doep-crimfion 
or  moro  commonly  browuish-rcd  color,  and  ts  ol^on  soncned  and  cov. 
ered  with  a  diphtheritic  exudation,  but  ia  rarely  niceratcd.  Porfora- 
tion  is  exceedingly  uncommon.  Tbo  mncous  membrane  of  the  upper 
part  of  the  small  intestine,  and  wmctimes  of  tbo  wholo  of  it,  >«  in  a 
condition  simiUir  to  that  of  the  stomach.  In  some  oaaes  the  leaions  very 
closely  rosomblo  tbo»Q  of  cholera,  as  was  first  pointed  out  by  Profossot 
Virchow  (^Vir^hotc't  Arckii\  Bd.  xlvii.).  In  tbo  microscopic  examina- 
tion of  a  cadaTer  wboeo  bowels  were  filled  with  a  "riecwnter"  fluid, 
that  obHen'er  found  in  iho  intestinal  c-ontcnta  epithelial  flukes^  and  Iba 
ftingtts  dowribed  by  KIchs  .15  peculiar  to,  and,  indeed,  the  cauao  of, 
chok'ra.  The  epithelial  cells  of  Ihe  mucous  membrane  weru  cliukod 
with  gmnulos,  and  many  of  thorn  in  an  advanced  stage  of  fatty  do- 
genorntion;  the  interstitial  timuo  wila  f\ill  of  lat;gB  round  gmnnlaied 
cells;  the  solitiiry  ifliinds  and  Pcyer's  patches  were  very  much  swollen. 
These  tacts  have  been  eontin.icd  by  I>r.  UofTmann  (VircHoie'a  Ar<hiv, 
Bd.  I.  p.  -IftC).  The  gastro-intestinal  lesions  produced  by  arson io  nro 
not  duo  Hotely  or  largely  to  its  immediate  local  oflTect,  since  they  occur 
equally  when  the  animal  in  killed  by  injection  of  the  poison  into  a  vein. 
Tbo  locol  influence  of  tbe  drug  is,  however,  probobly  not  allogelbor 
loBl,  since  Unterlicrger  (Joe.  cil.)  found  that  a  larger  dose  was  WMjuired 
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to  kilt  an  nniinal  by  tciious  iujcclian  than  hy  exhibition  by  the  moull 
Ciirioiis  ftnd  At  present  unexplaiiiabli>  ntioinnlies  occur  in  ilio  dietri- 
butiou  of  tbis  ;ritstrO'iDteMtinn1  inflnnimAtinn,  and  uulopHicti  buve  been 
reported  in  wliich  tbo  slojriHch  has  altoj^ellier  eacnped, 

There  is  usunlly  in  acute  arsoiitcal  poieoninR  &  wido-aprond  f^ranulAr 
or  fatty  degcnerntion  of  the  tlRMias,  M.  Kanynu  (Tardiou,  Stir  V JCmpoi- 
gonnenieni,  p.  335)  ruporu*  n  c:ise,  wliicli  had  beon  niifrtnkon  during  life 
for  acute  ntmphy  of  the  livor;  Fr.  Gmlit  and  Ft.  AIoslci-  (Virchow's 
Archiv,  Bd.  xssiv.  p.  213)  ono  in  whit-h  thoy  found  fntty  or  ^rranular 
Tnetamori)bo»i!i  of  tko  glunda  and  vpitholium  of  tlie  stomach  nnd  intos 
tincH,  of  the  c-n.rdiac  miDtcIc,  of  the  diaphrnjpn,  of  the  cortical  portions 
of  iho  kidiii'y,  and,  to  u  slight  «xloiit,  of  6omu  of  tliu  voluntary  inu»- 
cloa;  Dr,  1. 1,  PiiiUham  (Boston  Med.  and  S'lrg.Journ.,  1878,358)  one  ia 
whicli  the  liver,  kidnoyK,  nnd  epithelial  lining  of  the  peptic  glundu 
wei-e  aliiioal  di-struved ;  tiimiliir  IvsionH  liavc  also  been  reported  by  M. 
V.  Cornil  (Soc.  Med.  dv$  Hop.  de  PttrU,  srii.  379)  aad  by  Di:  Fereol 
(m4.,  p.  321). 

The  absoluto  doniui  ml  ration  of  lb«  dogononition  produood  by  arsenic 
was,  bowpTcr,  made  by  Dr.  Salkowsky  (  Virchoio's  Archiv,  Bd.  xxxiv.  p, 
77),  of  Moscow,  who  was  aisu  the  tii-sL  to  point  it  out.  Jn  bis  numerous 
experiments  upon  nibbits  ho  found  tbat  when  the  animalB  wore  potHonod 
by  a  small  dose  of  arsenic,  8o  as  to  lire  iVom  throe  to  six  days,  tho  Ijver 
was  much  enlarged  and  verj-  fatty, — inilccd,  contained  more  fiit  than 
Iho  "  phosphorus  liver."  On  mici-orc epical  examination,  the  cells  on  tho 
exterior  of  each  acinus  woro  socn  to  bo  natural;  those  in  tho  contro 
In  the  tnoat  advanced  etagoB  of  defeneration.  The  kidnevN  wore  BimU 
larlj'  affected, — tbeir  tubce  cLuked  up  with  fat-;;lobule«.  their  cpitb«- 
lium  almost  eoraplotcly  dt;stroyed.  The  rouaele*  of  the  heart  and  dii*- 
phrsgm  were  almost  oqualij*  eomproiniaod.  Dr.  Snlkowsky  also  noted 
thiit  early  iti  buth  arsenical  and  aiitimonial  [loisouiug  ibu  glycogunio 
fuoetiun  of  the  liver  in  abolished.*  PedowyssoCzki  findet  that  ti.e  fiiat 
chaogo  produced  by  overwhelming  doses  of  nrsenic  consists  of  iho  for- 
mation of  neeroiifi  fod  in  the  liver  (.%.  Petersburg  Wochensch.,  18S8), 
O.  Silbcrmaun  buliuvus  that  during  life  tbroiubi  fijrm  in  varioui*  portions 
of  tlie  body  [Archiv  Path.  Anat.,  cxvii.  Fer  furllior  discuwioii,  6ce  also 
Zieglor,  Seitrage  Path.  Anat.,  Bd.  ii.).  In  frog.*  poisoned  with  nraenio 
the  epidennia  peeU  off  fVom  the  derm,  ns  flrsl  noted  by  llliiger  and 
Murroll,  and  Eniily  A.  Nunn  ha&  found  that  tho  influcmce  of  the  poison 
is  first  manifcetud  in  tho  under  portion  of  the  epidermis,  the  degen- 
eration progressing  from  the  dorm  outwnrdB  (Journal  of  PhifsMt>gy, 
I  247). 

As  arsonie  ia  novcr  used  in  ntedlL-iite  for  an  aculo  cffoctt  tho  chief 
interodt  to  tho  therapeutist  contree  around  its  physiological  fiction 
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*  7nr  &  *p*ctn»oap)c  naij  of  th*  oSwt  of  anotiic  apon  the  oalodng-miillor  of  tbc  btixid, 
•M  OniralhCall,  IS68,  p.  609.  It  t«  inlurvaliug  ^«^L•  Id  nulu  Ibkt  unenie,  KDliutanijr,  pbiw- 
phoru,  uid  lAiinnnta  Mt  T«r7  ainllOirl/,  If  &«(  Idcntlekl]/,  ajion  tb«  bl«od. 
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trben  given  ia  enmll  dosoe ;  jot  it  Bfiems  neceasary  hero  to  take  co^l- 
UDCo  of  tli«  physiological  Rction  of  Inri;*  amouittA  of  the  poison.* 

yervoiiS  and  Af\iscu.'.or  Systems. — Tlie  Hymptoms  of  arvutiical  poison- 
ing in  man  Hhuw  tbiit  the  drug  has  a  marked  influence  upon  the  ner- 
vous sysleia.  Dr.  W.  Sklarek,  of  Berlin  {Jtachert's  Archiu,  1866),  has 
fbund  that  Iho  nr8cnint«8  of  polnssium  and  of  Hodium  had  cxnclly  the 
aamo  effect  sm  arsenic  itself  uprni  fVogft.  Within  fi^o  ininiit«8  af\or 
tbe  injection  of  one-fourtii  to  two  c.c.  of  a  two-pvr-c«nt.  solutiun  of 
•raoniouB  acid,,  or  of  the  areoninto  of  sodiuni  or  of  potoaftium,  all  rolun* 
liiry  movement  ceased  in  llic  fW>g  ilthuugh  when  Iho  animal  was  Iniil 
upon  his  back  he  Bini/^glt'd  very  aeliv«ly  to  recover  his  pocitUm.  At 
this  time,  boworor,  all  aonsibtlity  to  chvmicul  and  mechanical  irritauttf 
waa  lost,  outtin/f,  burning,  or  cotroding  failintf  to  elicit  any  reepcnfte. 
That  the  motor  syelcni  was  not  at  fault  tvas  shown  by  ibu  active  nxn'o- 
menta  when  the  A-og  wati  placed  upon  hiii  back,  nR  well  08  by  the  resulta 
of  clficlrical  stiinuklion  of  the  nurvoH.  The  imrulysiit  or  quiolncs«  muHt 
have  been  due  to  on  abolition  of  sensation.  That  this  waa  ^tnat,  and 
not  p<>riphoral,  wns  pror»jd  by  the  cii-cumslnneo  that  lying  the  ilino 
artory  upou  onu  itide  bofore  the  admin mlmtion  of  the  poinon  bad  no 
effect  in  preserving  sensibility  in  the  protected  leg.  The  only  explana- 
tion of  Iho  Btnigglos  of  tho  fVo»  to  recover  his  position  after  poisoning 
is  to  be  found  in  bin  having  hoeti  induenecd  through  vision,  or  else  in 
the  theory  that  the  muscular  8cn.se  ta  distinct  iVom  that  of  common 
Bcnsibility  and  is  not  uffocted  by  araonic.  The  raaoarchcs  of  Ringer 
ud  Murroll  (Journal  of  Phytialo^y,  l  217)  tipon  frogs  hare  given  very 
dilTerent  results  Oom  those  Just  described,  tliey  finding  that  the  «ymp. 
toms  of  poixoning  came  only  after  the  lapse  of  some  hours,  and  that 
paniiy»is  of  voluntary  motion  preceded  that  of  »eii«ation  and  reScx 
action.  Pro.  Ringor  and  Murroll  suggest  that  thesfi  differences  of  roBnlt 
doponcl  npon  tho  time  of  year  nt  which  the  frog  was  esperimontcd  on. 
Tbers  ia  accord  botwoon  the  cxpcrimcntcrB  in  regard  to  tho  cause  of  iho 
flna)  paralysifl,  all  Rndiag  that  it,  if>  produced  by  a  direct  action  of  the 
arsenic  npon  the  nerro-contrcs.  Ringer  nnd  MuitoII  have  also  shown, 
however,  that  the  nerves  and  muscles  do  not  entirely  escnpe  the  poison, 
which  »oomB  to  be  more  or  lea«  toxic  to  all  highly-organised  tiasucs. 

Circulation. — Upon  the  hoart  of  the  frog  Dr.  Rklai'uk  found  that 
arsenic  exerts  a  very  powerful  influence,  loasening  the  rapidity  and 
force  of  tho  beat,  and  finally  arroating  tbo  contraction.  That  this 
cardiac  action  of  amenic  la  direct  vaa  shown  by  tho  exact  simihirity  of 

*  Tb>  1J1M17  u(  Blui  luii]  Sohali,  tlul  •^Mciaiu  acH  act«  by  ukiui;  ftoui  jirulopUau 
Oljxnn.  ■»  M  Ui  tw  MOTontil  IbIo  ■nrnk  ■ell,  and  anrririid*  jMIt  up  tlili  oijgm  to 
mMIm  tbs  pniloplantir  and  Ibon  rape»U  lb*  prtuwi,  (estni  to  no  m  111  (upjiortHl  Ihtt  lb* 
tm4t\D  rvpud  Ult  l>  ilnifily  ntemi  to  A'tk.f.  Eiptr.  Falk.m,  norm.,  sL3IS.iiT.  3I*| 
ftlW  fi'il.  Mid.  Jo^rm..  I(.H9,  II.  1131.  Doflal'l  th*arj,  IbM  trMfttS  BOltM  «h«nlMll;  altk 
Ifa*  klbaalooM  piiaolpltv  I*  aim  fnibMt.      6««   r<-«ir(,  /nMrnaftwidl  (^njrtt,  1SS4(  I 
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tlie  plicnomenfi  prorjaced  by  the  Application  of  nrsenic  to  the  heart  cut 
i»ut  oi"  the  body.  The  armet  vra»  never  tniitantanootis,  bat  alvrays  |ito- 
oedod  by  Blowing  of  tbo  beat ;  and  dfter  iiio%*oment  had  (!041r«i],  galvAnic 
or  mephnnicnl  imtnlion  cnusoil  impcrfeet  dvetolio  movomcnts.  In  no 
case  diJ  Dr.  SklureU  obsen'o  uny  Higns  of  ninrtional  oxcitenient  pro- 
ceding  the  developmont  of  the  cnrdiac  or  motor  pnralvBis. 

Dr.  Skldpolt  nlno  ftmnd  thnt  in  nmonitfll  poisoninjEr  In  tho  cat  thoro 
is  great  reduction  in  tliu  force  and  Ibeqm'npy  of  the  lioart's  pultuitions, 
Hoccntly  the  cfToct  of  the  pobon  upon  thu  ctroiilattou  of  m&minala  hiut 
hoon  clnboratoly  torcBtigatod  by  Dr.  S.  Utitflrboi^r  (Archie  f.  Rijkt, 
P,7th.  u.  Phanii.,  Bd.  ii.).  Like  Ctmstn,  iie  found  that  in  nrsontcnl  poi- 
zoning  tlie  tioinrt  poiKiels  in  its  Tnorumunls  nflcr  tho  cessation  of  rc«]ii- 
■"ntinn.  Immcdiatflly  after  nn  injection  of  the  poison  in  cat*  and  do|ni, 
both  tho  piilec-rnte  and  thv  nrtcnnl  pressura  f:ill  enormously,  and  if  (h« 
dost>  ha^  bwn  miniercnl  th*y  r»rcr  retovor  themselves.  Dr.  Untprboi^r 
did  nnt  mako  out  tho  cause  of  llis  f:il!  of  the  piilnp-mto,  but  the  experi* 
mentfl  of  Sklarek,  alroadj  mentioned,  indicate  that  it  is  duo  to  a  dircul 
BCtion  on  tho  heart. 

The  depression  of  tho  artorinl  prosanro  was  shown  by  Untoi'bci*[cr 
to  bo  largely  due  to  vaso-moior  parHlysis,  for  in  an  animal  under  iho 
tniluont'u  of  tbo  poison  neither  galvanization  of  &  Kcnsory  iiorvo  nor  of 
tho  vaso-motop  centre  in  th«  upper  ('ord  had  any  influcuue  upon  th» 
forco  of  lh«  blood-eurront,  Gftl\'aiitzation  of  the  splanchnica  had  no 
cffcLt  upun  tho  arterial  prcssuro, — npparuuUy  showing,  that  the  vaso- 
motor  paUy  was  peripheral ;  but  Dr.  Unterberger  found,  tohiSftStonUh- 
msnt,  tliiit,  Alt  mutation  of  the  cervical  syrnpnthctien  bnd  tho  ueua.1  effect 
upon  the  vesst-'ls  of  the  rabbit's  ear.  Supposing  these  observations  to 
be  con-ect.  there  are  only  two  seemingly  possible  methoda  of  roconciling 
thein :  cither  the  drug  acts  upon  tbo  periphorol  vRso-njotornervee  in 
the  abdomen  and  not  upon  the  samo  nervus  in  tho  nock,  or  oIbo  Iboro 
is  during  arsenical  poisoningsuch  depression  of  the  power  of  tho  cardiac 
inuBclo  that  narrowing  of  the  blood-path  doea  not  have  tbo  usual  cfTcct. 
Dr.  Unterberger  found  that  compreesion  of  the  abdominal  aorfn  vrm 
followed  by  a  great  riee  of  prosauro,  and  therof(>PO  ho  believes  that  tho 
heart  in  ar8eni(ia)  poisoning  has  not  lost  its  fwwer.  Some  coruplic&tetl 
tmnsl\ision  experiments  wbloh  lie  made  indicntod  ditfcrcntly,  so  thai 
while  his  preposition  that  nT*OTiic  paralyjicfl  the  periphemi  vasomotor 
non-es  of  the  abdomen  and  not  thosti  uf  the  buivd  may  be  cori»iderod 
probable,  it  certainly  is  not  proved.  It  would  be  a  very  easy  matter  to 
decide  tho  (question  by  dividing  the  splanehnic  ner%'C9  in  a  poiaoDod 
ammal:  if  tho  reduction  of  the  arterial  presnuro  bo  really  duo  to  «d 
abdominal  vaso-inotor  paresis,  section  ol  tho  uplanehnte  should  havo 
no  effect  on  it.  There  appears  to  he  no  doubt  that  the  cardiac  muscio 
13  more  or  less  wca-Uencd  by  the  poii^on. 

Action  of  Smnll  I>ofrs. — Minute  qunnfities  of  arsonie  may  be  given 
for  a  long  time  without  producing  any  perceptible  effect,  unless  it  be 
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a  sbitrponinif  of  tbo  app«titc,  duo  to  tho  locnl  ncUon  on  iho  stomac-li. 
When  ibo  doBfl  is  incroased,  moro  active  mamfoatatious  of  j^ofitric  iiTi- 
lation  tniiy  appear,  such  AM  loss  of  nppolito,  qau^cu,  abdominal  pnio  or 
unoaBiDean,  <tiarr]i(Ba,  and  poriiaps  nrmpaiholic  hcudache.  By  tho  use 
of  ft^uent  amnll  dosea  these  syinploiuH  inuy  be  gunurnlly  avoiJod,  and 
what  may  bo  termed  tho  ccostitutioual  actiou  of  araeDic  be  obtainflll. 
The  firet  eign  of  thia  U  generally  a  puffineea  about  th«  oyon,  at  fintt 
visible  only  in  tbo  early  mornings,  but  soon  iiicreatting  iulo  dectdod 
tDduma,  which  ul\cr  il  timu  may  loso  its  IocaI  charactor  and  tho  puticDt 
bo  involved  in  general  anasarca.  This  anasarta,  oa  was,  I  bctievo,  first 
pointod  out  by  Dr.  3.  Weir  Jtitcbcl!  {New  Yor/i  M&Ueal  Journal,  vol.  i.), 
may  or  may  not  be  preceded  or  aceontpaniud  by  the  pKMcnco  of  albu. 
nt«a  and  of  tubo^aata  in  the  urine.  Bej'oitd  the  production  of  tbo 
Hymptnnui  iipolieD  of,  araunie  should  nerdr  be  employed  ia  medieino. 

Unfortunately,  owin;;;  to  tho  froquent  use  of  tho  metal  in  the  arl^ 
chronic  arsenical  poiionimj  in  hy  no  means  uncommon.  Although  the 
aymptoms  vary  a  ffood  dval  and  outy  he  very  ubscure,  yul  in  almoat 
every  cage  they  are  such  aa  should  at  once  awalion  suspicion.  They 
ircre  aummeid  up  by  tho  late  Professor  T.iylor  an  foDotva:  "  Dr^'ueaa 
and  irritation  of  tho  throat,  irritation  of  the  mucous  niumbmnca  of  the 
eyes  and  nostrils,  dry  cou^h,  languor,  hoadacho,  loss  of  appetite,  oaufioo, 
colicky  paina,  numbnei<>s,  cramp,  irritability  of  (Jio  bowels,  attended  with 
mucous  dldchargea,  groat  pruatrution  uf  strength,  a  fvrorinh  condition, 
and  wasting  of  the  body."  It  ia  very  o'^'idcnb  that  the  symptoms  of 
irritation  of  the  rcspimtoiy  mucei»  membrnne  arv  largely,  if  not  en- 
tirdy,  duo  to  the  local  aclion  of  the  urscuio,  since  the  poison  findtt  ilo- 
oooa  to  the  system  through  the  respiratory  onjans.  The  constitutional 
trouhlva  meet  uniformly  prctiont  in  thc«o  coaos  arc  woakncae  and  emaci- 
ation, often  accompanied  by  moro  decided  Dervoue  manifestationa  than 
the  picture  drawn  by  iJr. Taylor  would  suggest:  great  depression  of 
spirits  and  irritability  of  disposition,  aleepleeanees,  glddioead,  tinnitus 
aurium,  &ilure  of  memory,  Ct-robriU  neuraeihenio,  headache  with  * 
feeling  of  cont^tricLion  in  the  forohRad,  numbness  in  the  e.xCrernitie9, 
mu^culartremuraurstTtl'nvKa,  vertigo,  and  even  convulaionn  and  paral^'sis, 
am  very  com  mon.  (See  Deulic/ie  Klin^ik,  1874,  No.  31 ;  ScAmuit'a  JaKrh., 
Bd.  clxv.  p.  233  i  IkuUck.  Arehiv  Klin.  Mtd^  Bd.  xliv.,  1889  (  Soiton 
Mf'i-  <tnd  fiury.Jaurn.,  oxviit.,  ccix.,  oxx.,  cxxi.,  cxxii.) 

Dr.  Kiix-hgiiaiM-r,  aa  the  rennli  of  ver^-  large  experiunce,  awierta  that 
the  moAt  characloristic  phonomcun  of  chronic  arKinictsm  are  a  brown 
pigmuiil-de)»o»it  in  tbu  akin  of  the  face,  ioSummalori'  affection  of  the 
eyclidn.  and  the  di>«turhnnci!S  of  Bftiwbility  and  motion,  which  atTvct 
tnoat  IVequently  the  lower  cxtremitiea,  togelhor  with  scalding  during 
urination.  Out  of  eight  casci^  ho  found  arsenic  in  the  urine  in  rix 
(Jtfd'n.  CentralUatt,  p.  574,  1808).  Tbo  dingnosi*  of  chronic  arsenical 
poisoning  is  often  verj*  difliculc  and  obscnire.  Soniolimoa  enipliona  u]K>n 
the  akin,  with  ]at^-iigo-brouchial  catarrh,  swollen  flnj^er-joints,  emacis* 


tioii,  aud  other  distarbiincca  of  the  i;cn<.-i-ftl  nutrition,  tonstituU  tli» 
main  fejilm*ea  of  the  casw.  So  closely  may  chronic  oraeuicAl  poisoDJtig 
Binmlnle  i-anous  dUeai^es  th«t  the  practitioner  can  only  aroid  beio^ 
mifvlctd  by  remembering  thiit  pcriphenil  nuuril-is  is  uliiiuat  always  duo  to 
tlic  prescnoti  of  eomo  poison,  and  emaciation  without  local  disease  and 
with  nlypicftl  eymptoms  is  usually  otihor  toxio  or  dintheiio.  Suspicion 
having  been  aroused,  the  urine  abuuld  be  examiiiud  for  arseaic 

Sconiingly  opposed  lo  thtd  common  experience  Is  the  ntfscrtcd  "nr- 
8onic-catiog"or  the  poneante  of  Styria.  It  ia  ctoted  by  eomo  that  th« 
arsenio  is  taken  by  the  youn^  girU  to  bGantity  their  complexion  and  lo 
eulianco  their  charms ;  by  others,  that  the  object  sought  to  be  attained 
is  protection  acain^t  arscniial  fumes  by  those  cngagvd  in  the  mana* 
facturo  of  the  tnetiit.  and  the  incrcaso  of  the  powers  of  oDduranco  ftod 
of  tho"wind"  in  bunti^oion  and  otkore  who  don  great  deal  of  mouatain- 
eliinbirg.  The  habit  in  said  not  to  be  detrimental  to  lifo.  Indeed,  the 
toxipbagi  art}  ot^sci-tud  to  ho  rviiinrkubly  ion^-livcd  people.  In  rt^rd 
to  the  (loeo,  tbroo  gniinA  arc  eaid  to  bo  tftkcn  ae  a  commencement,  and 
ic  be  increased  to  thirty  I  Originally  nfiii-mcd  by  Vogt  i^Lehrbveh  der 
PItarmacodynamih,  Aiifl.  iii,  Bd.  i.),  the  exisluiice  of  this  practice  baa 
been  cepocially  asserted  by  Tttchudi,  and  more  recently  by  Chae.  Ueiecb 
{Phnrm.  Jmrn.  Tram.,  ISflfl  and  I860,  vot.  i.  p.  556). 

NotwiUHtandirig  tbo  ajtsi^rttoii  of  Hctsch,  the  esietenco  of  the  prac- 
tice was  not  crmiitcd  (see  Brithk  and  Foreign  Mrd.-Chir.  licviciv,  vol. 
xxix.  p.  l-U),  but  in  1864  Dr.  C.  Maclagnn  (Edmb.  Med.  Joun.,  1864, 
p.  203)  viflitod  Styria,  saw  guvcml  arevutc-oniovs,  administerod  to  one 
nf  them  five  graine  of  the  subxtaQcc  at  a  dose  without  ill  effects,  and 
found  the  poi.iuiL  in  the  urine.  Ho  al»o  iiniilyfteiJ  the  malarial  which 
the  men  habitually  took,  and  found  it  lo  be  arsenic. 

An  unsigned  (editorial?)  com niuniru lion  in  the  Edinb.  Med.  and 
Sur(f,  Joiirn..  (1871,  vol,  xvi,  p.  569}  ftirilnvr  anaerls  that  a  royal  com- 
mission has  examined  into  tho  nubjcct,  and  that  their  report  indicutos 
that  tho  practice  exJtitii,  but  that  it  hus  been  grott^ly  exaggerated. 
Tlioy  affirm  that  arson ic-efltiiig  is  pnictiscd  chiefly  in  the  northern  and 
nonbwcstcrn  parta  of  Styria;  tlml  the  wbile  arsenic  is  preferred,  tho 
yollow  commercial  article  being  Mimetiines  taken,  tlio  native  red  ar^enio. 
or  orpimoDt,  very  rarely ;  that  the  commencing  dose  is  about  0.22  grain* 
which  is  very  slowly  increased  to  0.62  gniiu  avoirdupois.  Tho  "raisbane- 
cnlera"  almost  all  belong  to  the  lower  clat^nea,  and  are  said  to  be  gencr< 
ally  ttrong  and  healthy  persons,  courageous,  pugnacious,  and  of  strong 
((cxual  dii^positton.  These  statements  are  in  accord  with  those  of  Dr. 
Maclagnn,  and  must,  1  think,  be  accepted  as  true.  Dr.  Macbgan  also 
B!iy»  that  in  one  case  of  suspected  poiHoning  in  StjTia  tho  prisoner  was 
acquitted  on  the  ground  that  the  deccaaed  was  an  araenic-cater. 

Of  cepocial  interest  in  connection  with  arsenic-eating  is  the  verity 
or  non-verity  of  tho  asaerted  effect  of  tho  drug  upon  iissue-changG«. 
Schniidt  and  StQrzwage  beUovc  that  it  has  eugh  action  in  a  %'cry  marked. 
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ilegTve,  becauso  (n  fholr  cxpoHmonU  upon  ra'bbtte  thoy  tcmnd  a  doctdod 
diminaUoQ  in  the  exureUon  of  carboniu  ucid  and  uf  urcn  tluring  tba 
use  of  minute  doses  of  the  poison.  Fokker  {^Schmidt'*  Jahrb.,  clviii.  13), 
bowovcr,  vcaa  uimbtu  to  pcrvoiv-u  in  tbrutt  vxpvrinionta  tliut  daily  dwcK 
of  from  .15  to  .075  grain  of  arstinio  to  a  doj*  hiid  any  effect  upon  the 
elimination  of  uren,  and  Koasell  and  Gavihgvn8,  in  two  experimeDts. 
have  notod  a  very  decided  tiic-reasc  of  the  utinunntion  of  urea  produced 
by  toxic  doses  of  areonio  in  the  dog  (Arch./.  Kxptr.  Pathol,  u.  Phorm., 
fld.  V.  p.  133,  also  Ceniratbl.f.  Afed.  Wiisen.,  187&,  530 ;  1876,  833).  The 
reoeot  oxpurimeDla  of  Clutleiirden  and  Cummimi  (^Stud.  Labor.  PhysioL 
Chem.  Yale  Univ.,  vol.  ii.)  are  id  accord  with  the  early  nwulta  of  Slliri. 
wage,  a»  they  found  that  id  the  cneo  of  rabb>l4  arsenious  acid  lios  u 
t«ndeuoy  lo  diniiuittli  the  olimtnalioD  of  varbuuio  acid.  The  evidence 
which  we  hare  at  prcsenL  is  not  siifflciont  to  wumint  a  positire  opinion, 
but  it  iiidioites  thai  small  doses  of  arsenic  check  tiave-chan^e  and  de- 
crease nitrogenciJis  eiimination,  lehile  large  toxie  dotes  liave  the  oppotitt 
effect. 

When  arsenic  iti  udminiBtcred  ta  small  repeated  down,  it  may  act  on 
A  tonic,  by  elighlly  irritating  the  etoninch  and  thereby  provoking  an 
appetite;  and  in  certnin  (in^.hoxios  it  iiivreaeof  the  tniatcuJ»r  Btrongth 
and  the  gonornl  vi/^or.  The  history'  of  anteuic-eating  indicutcfi  that  tho 
drug  has  nomo  positiro  tonic  inflaeuco  over  nutrkioa  ;  and  although  the 
ftmelioratioo,  the  increaw  of  ctrengtb  and  blood,  by  it«  uao  in  cachexias 
may  be  duo  to  an  indireet  action  of  the  drug, — to  a  removal  or  0Ter> 
cominir  of  the  morbific  agent  of  the  disease, and  a  conKoquent  allowing 
of  the  recuperative  powers  v  C  the  Hjntem  to  n&tert  thomsolvea, — there 
Is  muoh  reason  for  beheving  that  It  doc«  act  as  a  direct  Btimulant  to 
nutrition.  Ail  that  we  know  of  the  effect  of  arsenic  upon  the  syiftem 
throws  only  enough  light  on  ite  therapeutic  action  to  citable  us  to  olaaa 
it  ikS  an  alterative, — a  modifier  and  often  an  improver  of  nutrition. 

£itnunati9ii—-'TheT9  is  abundant  proof  of  the  almorption,  and  no 
less  of  the  eltmtuatioa,  of  arHi^ie.  Indeeii,  the  latter  aj)j)t.-ura  to  take 
place  with  exceptional  rapidity.   Thus,  31M.  Flandin  and  Danger  (tlua^ 

in,  Toxic</loyie,  p.  S2S)  failud,  tlirvv  day«  after  the  last  do«e,  to 
Fd«toot  it  in  the  bodies  of  animals  to  which  fineun  graiiu  had  been 
given  daily;  and  in  a  child  killed  in  two  days  fay  &n  araonical  pigment, 
none  of  the  metal  could  he  found  in  the  body  (British  and  Foreign 
Med.-CMr.  liecieic,  1870,  vol.  xlv.).  In  the  great  majority  of  in^lancM, 
however,  thoro  u  no  trouble  in  tinding  areonio  in  the  bodies  of  those 
poiiionod  by  it,  and  Sleinhausur  roportR  a  case  in  which  it  was  found  in 
the  rvmnanis  of  a  corpse  that  had  boon  buried  for  twenty-two  yeani 
CBeriin.  CmtralblaU,  1869,  p.  360).  The  principal  channel  of  oeoape  is  the 
kudneys;  but  olimination  also  takes  place  through  the  mucous  niornhnno 

the  alimentary  canal,  through  the  skin,  and  even  in  the  sutivn  and 

i&6  tears,    if.  G.  Bouchot  and  Lowald  in  independent  researehoe  fbund 

In  notable  quaatitios  in  the  milk  of  DUrsing  womon  to  whom  it 


520 


GENERAL  RBiJEDlBS. 


hfid  boon  gipon,  (S™  Amerloan  Praititionfr,  1887.)  IJntertergor  liaa 
detected  it  in  tlio  ulimcniaiy  cimal  of  anitiialit  poisoned  by  injcclion 
into  tliQ  vein.  M.  Ciiatln  hoe  roui:id  it  io  tho  sorosity  of  a  bliet«r, 
Bergeron  nriii  r.«mnUro  in  the  swcnt  [Hntish  and  Fortign  Mi^.-Chir. 
Review,  Tol.  xlviii,,  1871),  and  Taylor  (^Ouf/'i  Ilotpilal  Hi-p.,  vol.  x.  3d 
eericn,  3864,  p.  327)  in  tlio  coiU«nta  oC  Uie  itomach  of  a  child  poldoned 
by  its  appUcalioQ  lo  Xh&  &c4ilp.* 

Eepooinlly  in  coanecliou  with  tho  tlierapentic  urc  of  aivonio  in 
inabrinl  fevuFi  soma  interest  ntta,che9  lo  ilia  affect  of  the  dnit(  upon 
tho  lower  orgnnistna  iintl  fonucntutions.  The  subject  haa  been  partiiiUy 
iiivoetigatod  by  Jobminsohn  (Arch.  f.  Exper.  Path.  u.  Phann.t  Bd.  U.  p. 
106),  who  cotioludws  tbat  tho  jioison  producos  a  pcculinr  dogi'm-rftlloii 
of  tho  yoast-plant,  but  actimlly  incrojutc*  tho  production  of  bacteria  in 
yoast.  When  ttmall  amounts  of  ai'senio  were  added  to  yoiut  aud  syrup, 
tho  formcntfttivo  procc^is  wft«  nt  first  very  much  checked,  but  not  abso- 
lutely pruvtrnted.  After  n  limo  the  process  went  on  faster  again.  In 
uriiio  JohnniLiiohn  found  ilmt  the  poison  l)indiM*<^id  the  production  of 
Micrococcus  uroo,  but  actually  favored  that  of  othtr  fungi.  In  tho 
laetic  fermentation  tho  ^owthof  the  peculiar  fungi  was  checked,  while 
thnt  of  Muoor  ninccdo  was  favored,  Tlio  fnet  thai  arwiitc  ai-ts  dowly 
upon  the  yeast  haa  been  confirmed  by  Schacfcr  and  Bochm  (ArbtUm 
Phiffiot.  Imt.  WiiTzburger  Sochaclmie,  1873,  p.  173).  Both  Johanntioha 
and  Schoefor  and  Boohm  have  found  that  arsenic  ox«rt«  no  influence 
upon  non-organized  furun^uW,  oithar  vegetable  or  animal,  such  sm  amyg- 
dalin,  pep^^iii,  pancrc»tin,  etc. 

TnEiiAfisuiicii. — Our  kuowlcdga  of  tho  value  of  arsonlo  iu  diacaso 
roBL»  solely  upon  clinical  obuervutiun,  which  ho-s  abundantly  cscablisliod 
iti)  u«o  in  certain  very  divei'^e  nfTocciona.  Chief  among  Lliesu  \a  ctironie 
malarial  difscmsia.  No  one  wouki  at  prownl  thinlt  of  employing  it  ia 
acttlo  remittent  fever,  or  oven  in  acute  inter mUtcnt,  unlosa  under  very 
peculiar  circmnatancos.  It  i^  in  those  (jasoa  which  have  rvwiatod  quinine, 
in  wliich  llie  piiroxysnis  huve  hcconio  irrognlar,  returniiiy  at  long  or  ir- 
regular intervals,  and  in  which  tho  antemin  and  tho  general  niitritlvo 
diaturbnnc-o  are  oven  more  pi-ominont  than  tho  fuhrilu  diaoi-dur,  thnt 
arsenic  i»  t.'i^penially  valuable.  In  tliesie  cases  )l  ehkudd  be  lulminlstortK] 
with  8u(Qeiont  holtlno»a,  very  generally  in  conjunction  with  iron.  Pro* 
feesor  GeoL^o  B^  Wood  recommend!)  that  the  first  dosua  should  bo  as 
largo  ae  tho  system  will  cndui-e,  so  as  to  make  a  decided  improesioo  at 
once.  When  tho  af(uu-puroxysma  are  frcciiiont,  it  ia  pcrha|w  well  to 
omploy  this  plan  I  hut  whau  it  ih  rather  tha  cachexia  than  the  twtivs 
dieiirdor  that  is  to  ho  combated,  it  ia  pi-cfcmblo  lo  commence  with 
eniall  doses  and  to  inci'oaae  th«m  uutii  dOmc  oonHtitutionol  eymptom 


•  Vjkrloua  uluqrTcrK  briT«  vdiImtonI  lo  datvimlnB  whioli  UnuM  OOoUio  m«t  knenla 
kftM  imh  tnm  Hit  pitUao,  villi  Twjltig  fMnlb.  CoiKiih  An\,  lU  Pkfiol.  Stnt.  H  PiuK, 
IHIi.li.SiS;  (7*™.  CciilcaJfi/aH,  I8r»,  SOJ;  Ard. /.  Etprr.  Paili.  n.  nam.,  xia.Zi7i  Tkm 
nhtPiiHuwl  DrngyUt,  III..  1879.351;  Oimpla- Rmta*.  1ST»,  IxxstUI.  IZIS. 
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is  produced.  In  onliiiary  iiUermtilentSy  iiftcr  tho  paroxyums  liavc  hoen 
brokuD  up  by  quioiiio  it  19  vcrj  wcU  to  place  tli6  patient  upon  a  pr«p> 
■ration  of  arsonic  and  iron,  on  a  prophylactic  again^i  thoir  return. 
When,  iu  ur<liuiir\'  inUrmiltent  fever,  for  any  cause  quinine  cnnnot  b« 
a>lniini»ttired,  anwnic  may  he  employed.  In  tlicec  caws,  118  Hlrt.-iuly  in, 
1inULt«4],  tho  tint  doses  should  be  largo,  so  as  to  tnako  an  immodiate  im- 
prwuiion  ;  I'runi  five  to  luu  minimii  of  Fowler's  solution,  pmpcrK*  diluted, 
may  be  given  every  two  or  tliruo  hours  unlil  somo  det^idvd  aymptoin  is 
produced.  Wbuu  Uiu  tttoioac-h  rcfiuHM  the  remedy.  It  has  boon  recom- 
mended by  BoudiQ  to  give  it  by  the  rectum,  which  ha  affinna  will  often 
bctir  uvoii  u  gniin  of  the  acid.  Not  more  than  u  third  of  ibis  amouut 
Khould,  bowevvr,  be  used  an  a  commencing  dose.  In  tnnlnrinl  intermit' 
tent  neuralgia,  nnwuic  may  he  employed  aa  a  vvry  u.vtr'UI  adjuTant  to 
tho  antiporiodic  alkaloids.  Br.  K.  M.  Bownie  t^aUs  attention  {Indian 
Medical  Journal,  lii72}  to  the  value  of  nrM^nie  n.t  a  propfiyiaetic  n^ainitt 
malaria.  Hid  iHuIm  wore  not  numuruuH  enough  to  be  conc1uni%'c,  but  bo 
far  aa  they  go  tbcy  indicate  that  areonic  is  evon  eupcrior  to  quiniuo. 
Rooiently  attention  hn.4  been  dnwD  to  th«  gnat  value  of  orseuic  in 
Itfinphiitic  tumors,  uspuoiiiUy  in  the  alToctlon  knon-n  os  niali^^niint  li/m- 
phoma  (Wun.  Med.  WwAenaehrift,  1871;  Arch.  f.  Klin.  Chir.,  ivlli. ; 
Stricktr't  Jahrb.^  1877).  Advantage  w  m\<X  to  bo  eomctiraoa  dorivod 
tnxa  ii^jectiorM  of  tho  remedy  into  the  Rrowtb. 

Having  had  very  liitio  cxpcrteiico  myf>clf  in  tho  use  of  arKenio  in 
iliK-d\9eaiey  Dr.  Louis  A.  Duhring,  Profeiwor  of  Dermatology  in  the 
University  Hospital,  has  kindly  furiiit<ked  luu  with  tho  roUowiag: 

■'  An  \»  well  known,  nrmMiio  htu  long  been  u««d  nnd  held  in  high  e«t«Din 
a»  a  remedy  in  the  treiitment  of  culoneuus  diM-iieos.  It  is  prr>|N;r  to 
Mate,  however,  that  at  the  present  day  there  exists  a  great  diversity 
of  opinion  coitcomiog  it«  actual  valuu  As  A  thurnpcutic  agent  ngainst 
this  claw  uf  disooHOii.  Certnin  dcrmuloioglMtti  claim  to  duri%-e  iiiurkod 
good  IVom  it»  employment  in  tj^uito  a  large  number  of  aflTecliota,  while 
others  uf  equal  cxpcricnco  are  inclined  to  place  but  little  rvliance  upon 
its  curative  powers.  Witliout  entering  at  all  into  ihis  discussion,  it 
may  be  unhosiiulingly  enid  that  it  is  a  remedy  of  rcul  worih  niid  service 
in  sovcral  very  important  cutaneous  diseaftux,  and  that  it  may  bo  com- 
bined wilh  other  remedies  and  ui^ed  wilb  good  result  in  certain  other 
ijiinaann  of  the  akin,  acting  in  th^^v  cnsoa  as  a  general  tonic.  It  is  the 
dvrn&tologist's  moat  valuable  internal  remedy  iu  n  large  number  of 
casea.  But  it  mtut  bo  akjlfully  employed,  and  the  cimwh,  moroovor,  must 
beflulocLod,  if  wo  would  expect  RatiiifaGtoiy  resitlta.  To  say  that  arsenic 
is  of  use  in  di^c<a«e«  of  the  skin  viewed  ooUeotively,  in  an  a«Horlion  so 
vague  aa  to  he  of  no  praclicnl  value.  Xotonly  is  itiMoeMary  to«pccify 
the  diwase,  hut  it  is  even  important  to  doeignnto  the  particular  alagOi 
if  we  would  employ  tho  remedy  succMaflilly. 

"  Arsenic  exerls  its  influence  chiefly  upon  tho  epidi>rmi«-  Hence  it  ia 
found  that  diMeosos  uffectin^  'iio  more  superficial  strata  of  the  tkin  ore 
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tnoat  amonnblo  to  its  itifluoncc.     It  pose^sscs  Uttlo  or  no  ofloct  upon  (bo 
(Imcnaoi)  whicli  hnv«  th<jh'  seat  io  tlio  dcopcr  etructuroB. 

"Its  action  upon  tlie  skin  U  sluw,  weoks  and  months  b«in^  roqat- 
*ita  to  produce  the  dasirod  reflult.     Improvement  once  obtutncd,  it 
IS  usually  oxpudiunt  to  allow  the  patient  tu  continuo  the  use  of  tho 
romedy  for  some  wookfl  after  ail  syniploms  of  tho  di-^imiw  hftyo  <Jw 
appeared. 

"  Arsenic  ehould  uovor  bo  employed  in  tho  acuto,  inflammatory*  stage 
of  nny  diiieaHe  of  the  skin.  It  should  not  l>o  pruseribcd  when  thcro  b 
grcfll  hcnt,  burning,  intonso  itching,  or  rnpJd  ccK-change.  It  not  only 
is  pf  no  benefit  at  thin  ntags,  but  is  in  inost  ctmos  po!«itive1y  {i\jurioit9, 
tending  to  aii^inenl  tlio  activity  of  tho  tiKjrbid  pruccis.  IL  slimutatcs 
tho  rota  into  action  wlion  rcat  is  most  needed,  lie,  adniinistrulion  should 
be  withbold  until  the  acute  eympLomH  havu  siibKided. 

"  Of  many  of  the  d itti^i m ilar  digensiis  in  whk-h  ai-sonio  has  boon  ora- 
ploycd,  both  with  und  witbuut  roputiMl  Hiiccotvs,  no  mention  ncod  bera 
bo  mude.  It  will  eullico  for  tho  purpose  In  hand  to  refer  to  those  aJfeo- 
ttonH  which  it  ia  giiiiornlly  concudcd  ai-ii  moro  or  Iobb  favornblr  influ- 
enced. It  is  unqucsljomibly  of  great  value  in  psoriasis.  But  it  ia  nob 
of  benefit  in  cvury  eA8o,  nor  ^lioiild  it  be  prescribed  for  all  forms,  or  in 
nil  stagce,  of  thia  dteonso.  When  tho  pi-occes  is  v^ry  active,  attended 
with  intense  hyperemia,  apsenie.  tis  a  rule,  only  nggi-nvntcg  tho  fnflam- 
matury  uoiidilion.  Tho  inoro  nctivc  the  cclt-prolifuratiun,  tbo  less  prob- 
ability is  there  of  itn  being  of  benefit.  On  tbo  other  hand,  the  muro 
iadclcnt  and  ehiggish  tho  dieeane,  the  greater  the  cliancc-i  for  improve- 
ment. It  ebouid  bo  -wilbliLild  unrll  tbo  process  \\iv-,  fairly  settled  in  \lt 
career,  [n  riisf*i  <;f  psoriaitis  of  long  standing,  which  ninnifoitt  little 
dbiposition  to  undergo  uhun:^,  it  ia  particularly  useful, 

"  It  i6  of  undoubted  serviee  in  corlain  Tariclios  of  eczema,  espociatly 
ia  tho  chronic  srpianiouB  and  papular  TuriBtieH;  altio  whero  the  ele- 
mentaiy  lesions  arc  but  ill  deliiicd;  and,  finally',  where  the  disease  is 
UQusimlly  Bupurlicially  mated,  aud  whore  thuro  is  only  slight  infiltra- 
tion  of  tho  slcin.  Certain  formii  of  persititcnt  localized  papular  nnd 
vesicular  oczema,  having  a  marked  tondeacy  to  recur,  as,  for  example, 
of  the  6ngoi*8,  also  ollcii  yield  readily  to  aracuic.  It  should,  of  course^ 
bo  avoided  in  acute  oczcma, 

"  Pemphigus  ia  decidedly  influeiicod,  aiul  oflcn  ponnnuontly  rolioved, 
by  its  uMj.  It  is  our  mo.*t  reliable  remedy  for  this  diiwaAO.  Here,  as  in 
other  conditions,  tho  older  tbo  process  the  more  likely  *ai-o  vre  to  obtain 
fiivorablo  rosulls.  la  licken  planvt  and  in  iic/u:n  ruber  it  is  employed 
with  great  advantage,  Prcaeribed  in  niinulu  doses,  as  a  tonic,  it  may 
sometimes  be  given  with  benefit  in  chronic  urticaria. 

"It  is  likewise  of  value  in  cortaia  varieties  of  itcte.  Beforo  pre- 
scribing it,  however,  the  digcativo  tract  should  be  oflrefully  looked  ioto, 
and,  if  disorderod  in  the  least  degree,  it  should  fiiwi  be  rectified.  The 
name  remark  holds  good  for  its  use  in  all  discosoe  of  the  skin.    Taken 
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for  a  coniiiderL  jlu  time,  sororal  months,  it  ofteo  excrta  a  marlced  in- 
f1ui3iici3  u[)ou  tlio  smalt  pustular  and  papular  fonns  of  acuo,  and  abto  in 
tbow  Ci\^oB  n-hcro  there  is  an  accumpinnying  orythomntuua  rosncoa. 

"Tito  twu  proparatioiis  of  araunio  which  it  Je,  as  a  rule,  ad%'iaablo  to 
employ  ar*i  nt»ouiouti  avid  and  liquor  pola««[i  anti-nitia  Tlio  latter  will 
be  found  tlio  more  dooirablo  form  for  ordinaiy  umj.  Ai-scnious  acid  i« 
given  in  pill  funii.  with  Hu^ar  of  milk,  or  cuiiibiuud  with  a  grain  uncb 
of  klack  pepjwr  and  powd«rcd  liquorice,  couatitutinjf  tho  compound 
known  as  tha  Aeialie pilt,  which  may  bo  pruBcribod  in  varioua  strongLha, 
■uilablo  to  the  cane.  The  litjuor  put&saii  arscnJtis  is  best  given  with 
water  or  combini>d  with  a  biiicr  linctui-e  or  iiifueioti ;  it  is  abo  well 
borao  combbod  with  tho  wine  of  iron.  Tbo  average  doeo  buitablo  to 
tho  majority  of  individuals  is  throe  minim.i.  Hninllcr  doooa,  one  or  two 
miniiii»  thrico  daily,  am  oA«n  domaiid«>d.  and  in  many  cawa  aro  fuuiid 
to  be  much  more  bcnotlcial  than  larger  doncs.  Oa  tho  other  hand,  four, 
wz,  or  eight  minims  will  not  in/Wquontly  bo  tolerated,  and  occasion- 
ally ovun  iargor  doses;  but  out  of  a  mumbt'r  of  palionta  it  will  bo  found 
that  but  few  can  take  mora  Iban  tbrce  or  four  minimi^  for  any  length 
of  tiiiiu  without  derangement  of  the  Kymcm.  Arsoaic  should  always 
be  tabcn  cither  with  the  food  or  dii-cclly  allorwai'ds." 


In  certain  ncnroua  affoctJona  arsenic  acta  very  favorably,  in  soire 
tmlCDOWD  way.  It  is  eepecially  in  cJiorea  that  it  hoa  acquired  a  deserved 
roputatiOD.  In  this  affoctiun  iron  and  olbvr  tonicn  are  generally  {ndi< 
CBled,  and  mny  be  given  cunsentaneouiily  with  the  nrKcnici.  It  is  best^ 
however,  to  ud  minister  I  he  latter  M<>pamti4y,  as  the  dose  must  bo  steadily 
iacroasod  until  cedcma  or  other  manifotitntions  betray  it«  decided  action, 
Arseoio  has  aIm)  been  recommondud  in  whooping^ovgh,  but  in  at  prc«ont 
very  rarely,  if  ever,  used.  In  ordinary  non-maUiriai  netiTalgui  it  may 
be  tried,  and  13  somoiimea  servieenble)  in  a\mp]o  gajtralgia,  ot  gnairie 
neuralgia,  it  hoa  been  capocially  rocommondod. 

Ar»enio  1.1  enipluyed  soraeliraos  with  advantage  lu  asthma,  and  may 
b«  given  by  tho  stomucb,  but  is  perhaps  nii>re  u»i.'riil  when  inhaled. 
Tho  following  formula  baa  been  long  used  in  the  I'hiladulpbia  Hospital. 
The  prepared  paper  is  rolled  into  cigarettee,  one  of  which  ia  smoked  two 
or  three  liniv«  a  driy,  uulil  relief  ta  alfordod  or  some  giddinew  produced  : 

Charta  ARBEXiCAt.ia  CouposiTA  (^Compound  Arsenical  Paper).  B — 
Bollodoniuu  ful.,  gr  xcvi;  llyoecyami  fol.,  Stramonii  fi.>).,  aa  gr.  xlviii; 
Bxtr.  opii,  gr.  iv ;  Tubaci,  gr.  Ixxx ;  Aqu»,  Oj  ;  M.,  ft.  sol.  ot  add.  i'otns. 
nit.,  gr.  clx;  Fotaa.  arsenit.,  gr.  cecxx.  Saturntv  bibulous  paper  and  dry 
for  tiso. 

Areenio  ia  of  value  in  tbono  forma  of  chronic  rAeunuifim  la  which 
iodide  of  potaasium  i^  commonly  employed.  It  is  oflon  advanlagouun 
to  alternate,  administering  one  of  tboso  alterativM  for  three  or  liinr 
weoka,  and  then  the  oilier  for  tho  aame  length  of  time.  In  rheumatic 
goul,  or  rhiumaioid  arthritit,  il  baa  been  highly  extolled,  but  in  my 
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ox])crlonco  hns  nirniHliod  no  better  results  Ibon  other  reniodics.  It 
•iiould,  however,  always  be  tried  in  tliis  most  obstinate  diaordor. 

Thoro  have  boou  quitw  a  number  of  t-uses  reported  lo  wliich  an 
outbreak  of  herpos  xostcir  hns  occurred  during  the  ion/i^-continucd  u«o 
of  aracuic,  uiid  it  sccina  oa  though  tho  ununiu  ^t-u3  the  caura  of  thu 
eruption.  (For  papier,  giving  ctuea  and  bihliograpby,  by  O.  Jultua- 
biircror,  nee  Vierleljd-hr. /.  Hermatal.,  Wien,  xi.  97.) 

ToxicoLOuy, — SulHcieiil  ba«  alivndy  boen  wiid  conceniiog  the  Kymp- 
toina  of  both  acute  and  chronic  anenicnl  poisoning'.  No  mention  bu, 
bowovor,  been  miulc  uf  tbo  peculiar  local  lifTucliuns  produced  io  tbe 
hands  of  thoH«  nrliminH  who  work  wilh  the  ])ro|iitnniona  of  arsenic. 
Ulcoi-tt  nbout  tiie  roots  of  the  niiiU  nrii  gvuL't-uHy  ili«  lirt^l  trouble  in 
these  ciLiicu,  but  ufltcr  n  time  cczematous  or  papubir  eruptions  appenr, 
and  even  suldermal  eryatpfilatoua  inSanimiiiion  is  dvvulupcd.  Very 
commonly  Lo  thotte  local  symptoms  ai-u  addod,  aflur  a  time,  tbe  usual 
{)henomona  of  chronic  arsenical  poLionin^. 

In  the  art«,  preparations  of  antuuio  are  Iari:uly  uaod  as  pigracnta;* 
and,  excepting  tho  manufacLururs  of  areenio,  it  'm  almost  excluAJvely 
thoao  who  are  acciiloitUilly  ciqioscd  to  tho  dolutoHoua  iDlliionco  of  thc^o 
pijrinonta  tbut  Bulfer  frum  cbratiic  araeiiiciJ  poisoning.  Tiio  poison* 
oiia  colors  are  of  varioiia  hiics,  and,  hi;iiij^  very  cheap,  and  remark- 
able for  their  purity  of  tone  an*!  thiW  pornianenco  under  «x|iosuro  to 
light,  uru  much  iiHud  by  pajier-tnukL^re.  Scheele's  Grrcn — the  arM-niie 
of  copper— con  tains  flfty-fivo  per  cent.,  by  weight,  of  apsenious  ncUi ; 
&a<i  Schwein/urt  Green — the  arvto-aivunitc — fifty-ciglit  purccnL  Pajwr 
coated  with  them  has  been  laryoly  uaed  not  only  a«  hnngings,  but  even 
as  wrapjtin^s  for  confectionery  and  other  edibles.  The  araonical  dyes 
aru  not  all  green,  but  may  be  iu  almoiit  any  buo ;  they  are  largely  due 
to  the  tiHo  of  arttsnio  in  tho  manufacuiro  f'f  ma^^enta  and  otbar  aniline 
Colorti.  J*rofo»iorK. S.  Wood,  of  Hnrvani  (_/ioston  Med.  and  Sar^.  Joum., 
oxix.,  IS^S),  bus  shown  that  in  dttfurunl  parcels  of  ibe  tAtn«  goods  one 
will  contain  nri^eriic  and  tho  other  not.  bctauHo  tho  aniline  dyes  arc 
Bometiracs  contuiniuulvd  wilb  ar»eiiie  and  an)  ^ometinius  free  Iroai  it, 
Thcae  poisonous  colors  an>  by  no  mi'auM  coiiflned  to  wall-paper.  Swoec- 
jneatH  have  been  colored  with  them  ;  paiiteboaril  boxeit, artificial  lowers, 
tarlatan  dros«c^  India  muslins,  crL^totincs,  nails  of  dwellings,  HlivlvHOof 
groceries,  loya  nf  children,  and  variouBolbcrarticlci,  have  boon  made  tbe 
vohicK'H  of  doaih,  »o  tbal  hiimlreds  of  cases  of  poisoning  have  resullod 
fVom  the  use  of  these  pigmf-Dts,  which  ought  to  be  banished  by  tbestricteat 
laws.  In  most  cases  it  is  probably  tho  miniilu  dust,  which  is  sepa- 
rated iiK'C-hanically  and  dift'iisod  (hroutjh  tlie  room,  that- prodncea  the 
filial  result;  but  poisoning  has  occiiri'od  u'tion  the  anwnicnl  paper  w&6 


*  Foe  an  •loolltJit  report  upon  Ibli  labjnit,  tea  Krporl  of  ikt  Slut*  Brmnl  v/  t/ailtit  v/ 
Jtiftarhi»Mti,  -Tin.  IS~2,  vfacro  il  ii  lUled  that  rrvui  Tira  liunilred  U>  teicn  hundrod  l»iia  of 
kneniiml  )ilj(iiicnt  were  tDitmiliutncnl  In  Iftfll  tn  KngUntI  nlnoe.  Kntnl  »broniA  umuImI 
noiioahg  lion  nurkieg  in  aai1iD«  lifo*  it  restarted  ia  Slriikti'*  Jahrl.,  I^TT,  541. 
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«i>ror«ii  or«r  Kitb  ftnoth«r  pnpor.  Dr  TIambon  has  mndo  clabonito 
ohcmicnl  rosearchea  upon  the  air  of  ihedo  Hpsinmuiitfi,  aitj  bclioveii 
t]mt  )i«  has  duinonst rated  tlint  eoino  nrscnio  escapes  in  the  form  of 
antoniurottod  bydrogon.  ^ot  mrcly  tliu  poison  kas  btfca  taken  directly 
into  tho  Btomnch,  espocifllly  by  c-hiMrun. 

The  tlmo  Hi  nhlcli  d«ntb  occur*,  aa  woll  as  the  ibtnt  dose  of  arsenlo, 
Torioa  very  muvh.  Death  usually  rennUa  in  from  oigbu-cn  hours  to 
throo  days ;  but  Taylor  reports  a  ca«<i  in  which  it  occuired  with  tctaaio 
iymptoms  En  twoaty  mintiloo,  and  lifu  baa  boon  protracted  until  the 
■ixteenth  or  even  the  twontioth  dny.  I>r.  W.  C.  Jnckiton  (^Amcr.  Joum. 
Med.  Sci.t  July,  1B58)  roeords  u  caao  of  nicovorj-,  under  tb«  early  u»e 
of  «nietici\  after  an  Mtimatod  dose  of  two  ouaoce  bad  beea  taken  ;  and 
Or.  E.  I>.  MiieleonTJo  giri^s  an  nocoiint  (^Iiulian  Med.  (?«.,  1872)  of  a 
man  \vho  swullowed  an  unknown  quantity  of  anwnic  in  lump4.  and 
r«c«ive(I  no  ircatmcnt  for  sixteen  faouni.  yet  recovered  aflor  passing 
per  nnuro  one  hundred  and  five  grains  of  areonic  in  two  rruiKca.  On 
the  other  hand,  death  hiw  resulted  frt»m  tho  use  of  verj"  amiill  iimountn. 
l^r,  Tnylor  ai*«c!t«  that  tho  smnllmt  fnlJil  dose  hiihono  poeonJod  i^  two 
U&intt.  Dr.  l^aeh^eo  (Ann.  iT Ilyg.  et  dr.  Mid.  Lrgale,  1834,  le  »cr.,  t. 
xrii.)  aflirmB  that  »ix  milligrammes  (^0.09  jetO  ^^'i"  produce  decided  but 
not  florioiis  symptoms,  and  that  from  uno  to  thrvo  cunli/ifmnimus  (0.154 
to  0.462  gr.)  are  poisonoiiM,  and  ftom  live  to  ten  cenliirnimmes  (0.77 
to  1.&'I  sy.)  fatal.  Tardicu  places  the  minimum  lethal  dose  ut  from 
t«n  to  fifteen  centigrammes  (1.54  to  'l.Z\  gr.).  The  escapes  from  death 
after  the  in^stion  of  iaivo  amounts  of  nnienic  have,  nithoul  doulit, 
dopondod  upon  Sis  being,  as  in  tho  casos  abcn'c  narrated,  in  an  insoluble 
form.  Tho  efTocts  of  (he  arscnicai  solutions,  auch  as  Fowler's,  are  more 
rapid  and  Hovoro  than  those  of  tho  solid  drag. 

As  sntonio  in  larije  doties  ffonerally  induocn  vomilinj;,  it  is  vary  rarely 
Booemary  in  poisoning  to  evacuate  the  stomach  by  artiflcinl  means.  If 
ftoe  omosis,  howoT-er,  have  not  occurred,  a  prompt  omotic,  sui^li  an  mus- 
tard or  sulphate  of  zinc,  should  bo  at  once  exhibited,  and  very  jjener- 
nlly  Iho  Rtnmacli  xhonld  be  well  wauhed  out  by  Uirgo  draughts  of  warm 
water,  with  salt,  if  nocc«»apj*  for  the  return  of  the  water.  With  ibu 
emetic,  or  sooner,  if  pomilile,  the  antidote  should  bo  administered.  The 
■obatsiioo  whose  antidotal  value  has  boon  most  thoroughly  tested  and 
assured  by  dinicnl  experience  la  tho /rcthly  prreipitaUd  setquioxide  of 
iron,  which  forms  with  nrscnious  acid  a  very  insoluble  compound.  Tho 
Antidote  must  bo  freshly  prepared,  and  must  be  given  la  great  excoas: 
aooonling  to  the  experiments  of  Measm.  T.  and  II.  Smith,  of  Kdinimrgh, 
at  l«ast  eight  grains  of  the  Iroa  being  required  for  the  conreraiou  of  one 
grain  of  the  arsenioiis  ucid.  In  prnclico,  any  of  tho  sosqul  solutions  of 
''roQ — that  of  the  chloride  being  generally  preferred,  as  most  readily 
procured — should  be  neutralised  by  oarhonato  of  sodium  or  preferably 
by  magnmia,  and  a  portion  of  the  precipitate  given  at  once,  stirred 
up  in  A«f  water.    The  remainder  of  the  antidote,  baring  bwn  bostily 
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wasliod  by  emptying  It  oa  to  a  piece  of  muKlin  or  a  flltor,  ponHng 
^ater  on  it  and  allowing  it  to  drain,  should  bo  ndniinistorud  very 
froely, — indood,  indofinitoly,  ns  it  19  entirely  harmless,  IL  KoUlor,  of 
ITnllo  (Brit,  and  For.  Med.-Chir.  Rev.,  1870,  vol.  xlv.  p.  538),  hii»  made 
a  very  olaljornlo  series  of  chemical,  pliysiological,  and  cituieal  experi- 
ments upon  the  comparutiv-tt  aiitidotnl  vulucs  of  tho  saecharated  oxidt 
of  iron  nnd  the  freshly- preoi pi tJi ted  eesquioxide.  Ilia  results  indicate 
that  the  former  prcpnmdon  ia  tho  hotter;  but,  lU  tho  cffieiuoey  of  the 
sosquioxido  has  boon  so  frequently  provod  at  tho  bodsidc,  (Virthor  testi- 
mony is  dosirahlo  boforo  it  is  siiporaoded,  especially  since  tho  other  ferric 
prcpJiration  is  not  officinal  witVi  us,  nnd  is  not  *o  readily  prepared  on  the 
Kpnr  of  tfai>  moinunt  as  it8  follow.  Dialyzed  iron  bus  been  used  with 
very  good  resulta,  but  it  is  irmcli  bolter  to  precipitate  it,  just  befors 
adiuiniatratiOD,  with  a  small  amount  of  ammonia  or  other  alkali.  Mag- 
Ttestn,  freshly  ealeincd  or  frt-whly  procipi tatad  fi-om  a  solution  of  its  mUb, 
in  an  n.nti[lole  of  Dome  avail  in  arsenical  poisoning,  but  is  deciduiJly  less 
elBcifinl  than  tho  oxido  of  iron, 

XJiidor  the  name  of  Fcrri  Oxidnm  Hydratum  cum  Magneeia^  tho  nr. 
flcnienl  nnlidoto  of  tho  (Jermnn  Phnrmacnpfoia  was  rctogiiiKod  at  tho 
ISSO  revision  of  the  U.  S,  PharmacopiBia.  It  is  made  by  precipitating 
the  Bolulion  of  the  tereiilpliato  of  iron  by  magnesia,  and  is  probably 
tho  best  of  the  antidotea.  In  cmerfionpiea,  Mon-iel'i^  solution,  tincturo 
of  the  chloride  of  iron,  ur  other  of  the  Hosqui  prupurations  of  iron,  loay 
bo  Bubetituted  for  the  tersnlphata. 

Afler  tho  emetic  has  acted  in  a  case  of  araonieal  poisoning,  nnd 
while  the  antidote  in  boin^  ffi'^on,  castor  oil  i^hould  be  ndniinistorodi 
for  iho  purpose  of  expelling  the  poison  fhim  the  bowels.  The  further 
treatment  shouM  bo  directed  by  Kcnoral  principles, — demulcent  drinks, 
opium,  stimulants,  dry  extomat  hvut,  and  rubbing,  being  employed  aa 
called  for  by  tho  symptoms.  When  there  in  a  tendency  to  enppreaston 
of  urine,  very  largo  dnni^hts  of  water  containing  sweet  spirit  of  nitre 
should  be  given  as  fVoquenlly  ne  tlie  stomach  will  bofir  them. 

The  chief  indications  in  chronic  arsenical  p/)iaoning  are  to  remove  th^ 
patient  from  tho  e.xp08iire  and  to  treat  syinptonis  as  they  arise.  Al- 
though I  do  not  know  of  any  clinical  records  bearing  upon  the  subject, 
it  might  bo  well  to  exhibit  the  iodide  of  potasetium,  in  tho  liopo  of 
hastoiiini;  the  elimination  of  tho  poison, 

ADMiNiHTK-tTioH. — The  commencing  dose  of  arsenic  is  one-twentieth 
of  a  grain,  which  should  bo  given  in  pill  after  meals,  and  bo  slowly 
inoroasod  until  a  pLTcuptiblo  inUuenco,  or  tho  desired  thompeulic  effootf 
ia  obtained.  In  many  csiscs  (chorea,  lymphoma,  iulermiltent  feron^ 
etc.)  it  is  necessary  to  push  the  remedy  until  decided  evidences  of 
poisoning  are  secured :  in  this  case  a  liquid  preparation  abouJd  bo 
selected.    Tho  following  are  the  officinal  pfoparationa  of  araeaio: 

LiqMor  Potasiii  Arsenitia— Solution  of  Arse  title  of  Pota&^ium.~F(i\cttt'» 
Solution  containa  four  g-aina  of  arsenioiu  acid  to  tho  ounee,  u  twarij 


eelottesii,  odnrlcm,  with  a  vcty  faint  ta«t«  of  the  compound  spirit  of 
hvender,  wliicb  is  In  il.  It  is  an  uxc«llent  pr«pnmtion.  The  avem^ 
commencing  doso  U  firo  drop»  in  it  vincglns«f\il  of  wator  nflcr  m«ftl8, 
to  ba  incroaned  and  u)*«(i  with  the  sainG  prociiutioiu)  bb  arxcnio. 

iSociii  Jrsf'AtdJ — Aneniate  of  Sodium. — Tills  salt  occurs  in  tmnspnrent, 
sttghtJy  offlorosoont,  solublo  crystata,  and  is  ttotoly  uHod  in  making  the 
Liquor  S^lii  Arteniatit,  Xho  Solution  of  Arteniad  nf  S>}4\«m  (^r.  4.C 
to  fji)  may  bo  uaod  iiietoad  of  Foivlor's  Sotuiiun,  in  ttimiUr  dome. 

Arsenii  Todidum — Iodide  of  Arstnic. — This  is  an  orAnge-re<),  cryntal- 
line  solid,  wholly  soluble  in  water  nnil  oiitiroly  rolatilincd  by  heat..  Il 
bus  boeo  iis«d  as  an  altorative,  and  alao  as  &n  «xtoraal  application  in 
OCTtain  dinoawM  of  tho  skin,  wpccially /wpua  and  chronic  tubercular  affec- 
tions.     lodidu  of  aniotiic  «nl«r«  into  Donovan's  S^uticn, 

Liquor  Acidi  Aruniosi — Solution  of  Arseitiout  Acid^  is  of  the  Bamo 
itronglh,  and  ha^  thc<  Mm«  thorapontic  propertios,  M  Fowler's  Solution. 
Il  is,  howover,  a  little  mom  irritant  than  llial  preparation. 

HYDRABOTBUM— BIEIECUET.    U.8. 

Phtbiolooical  Actios. — When  a  mild,  unin-ilating  prepnration  of 
morcruty  in  introdueed  into  tho  Rjstom  so  as  to  produos  constitational 
effoot«,  the  fint  symptoms  of  its  action  aru  to  be  looked  for  in  the 
mouth.  To  the  mildest  define  these  symptoms  consist  of  a  nlight  fotor 
of  the  breath,  and  some  soreness  of  tho  tcoth  when  knocked  foreibly 
together  or  struck  with  a  key.  Mercurial  folor  io  peculiar,  and  is  ^d- 
•rally  the  Drst  indication  that  tho  drug  is  nfTucling  the  system,  and  is 
sooner  or  Utor  acoompanicd  by  a  diAatfrcoable  motullic  ta^to.  If  the 
Q»e  of  the  mercury  bo  persisted  in,  tho  gumtt  become  swollen,  soft,  and 
■pongy,  blooding  on  very  slight  abrasion,  and  there  Isa  dacidod  tBoroasa 
in  the  (wfTL'tion  of  saliva,  Bpyond  this  point  the  tberapi-'mwi  is  novwr 
jaatifled  in  cnrrj-ing  the  use  of  tho  drug.  If  it  be  done,  iho  local  symp- 
toms in  tho  mouth  increOM  in  eorerity,  tho  tumefied  gums  become  in- 
flamed, very  vascular,  and  mark&d  by  a  dark-rod  lino  at  the  juii{.>lion 
of  the  t«oth ;  the  ton^e  is  al<«  swollen,  somctEines  enormou-tly,  pro* 
tmding  fVom  the  mouth,  whoao  cloeure  il  may  entirely  prevent  j  toe 
tooth  are  loosened  in  their  socketn;  the  saliva  Is  enormously  increased 
Id  qoantily  and  altered  in  quality,  forming  great,  ropy,  vi^oid  masses, 
which  pour  over  the  tbiclccned  lips;  tbe  parotid  glands,  and  even  the 
flubmaxillary,  arc  vory  much  enlarged,  and  tender.  Sometimes,  before 
salivntion  occurs,  slight  syatumic  erethism,  marked  by  a  quickened 
puliie  nnd  general  rostleMnoM,  may  bo  pro«ent;  but  when  the  mouth- 
symptoms  are  severe,  very  generally  tbcro  is  a  diistinct  febrile  reaction 
of  a  low  typo. 

In  aomo  ca«os  of  morenriaUntioa  the  stomatitis  has  boon  very  it. 
tense,  loss  of  the  toeth,  oxtensire  olcomtion  of  the  hoA  parts,  and  even 
nocroflis  of  the  jaw-bones,  have  occurred,  and  donth  from  oxhuustion 
rMtUtcd,  or  tbe  patient  struggled  through  to  recovery,  seamed  and  dis- 
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figured  f^>r  life.  In  these  ca»cs  pnsslvc  ht^morrtioges  often  rttcor  ^pfn 
nnd  ngftin,  itnri,  it  mtiy  l>o,  conlributo  largely  to  a  fatAl  resolt.  I>Dring 
sororo  pt^-alism  vmtu-iiition  gocH  on  mpidly,  nntl  ttCGmii  to  afToct  es- 
pecially imperfectly  ovganisefl  tissiios,  so  iliat  cxiidaiioria  very  genera 
ftlly  rnpidly  tlinuppcar.  Tho  diHlurbunco  of  niitrilioii  is  further  aliowa 
'u\  somo  £ni«<s  by  tho  occurrcnca  or  ulcers  upon  tho  cxtrcmitiM.  Tho 
blood  Buffers  vcvy  dooidtMily,  becoming  moro  fluid  ami  wutory  lh;in 
normul,  and  having  its  power  of  cangulatiou  impaired.  Accordinfj  to 
Ihe  rcecai'clioe  of  J}r.  Wright,  its  aolid  coiistituciitiiiLrc  iiuliibly  dimiii' 
ishud,  including  nllnimcn,  tilinn,  nnd  tho  rod  corptisolo«,  nnd  it  contnins 
ft  largo  quantity  of  a  felid,  fUtty  material.  These  ohficrTiitions  of 
Wrii^ht  h,ivo  biiL-ii  foiiflriiiod  upnii  animnis  by  l)r.  Wilbouchcwitch 
(.-lr.:A.  de  Physiol.,  Sept.  1874),  and  by  Dr.  1.  Hughes  Bcnnutt. 

Alihniigli  Inr^  douM  of  morcury  lower  tha  general  nutiition  and 
dudtroy  tho  c-rusitt  of  ibe  blood,  it  Ih  by  no  mvuNH  eertttin  that  given  io 
viTV  minute  doaoa  it  has  not  tonic  properiioa.  In  18G!)  (Ga:.  de»  HSp.^ 
Liogoois  asserted  that  the  Bubcutanoous  injoctiou  of  very  minute  dones 
of  <|iiickdK'(!r  produeo»  in  henlthy  men  iin  increase  of  their  bodily 
weight,  and  in  1876,  in  twn  experinientit,  Dr.  E.  L.  Keyea  (Amer,  Journ. 
Med.  Sci,  Jan.  1S76)  fuund  Lbitt  not  only  vwi  the  budily  wvight  in 
creased,  l>ut,  as  detorminod  by  actual  count,  the  number  of  tho  red 
onr[insolos  vvaa  decidedly  au^^mcntcd.  Very  mrenlly  (_ArfA.  f.  Bxper. 
Path.  w.  Phiirm.,  .xiii.  317)  Dr.  ITorniaiin  St;bli)«iiiffur  h-i-t  I.ibnrtoiLily 
oxpcrimcntod  upon  rabhite  and  dogs.  All  other  conditions  bcin^  simtlur, 
tbi-iio  rabbifa  which  received  the  morcnry  incroaned  in  w<»gbt  a  very 
littla  more  than  did  tho«o  to  wliich  moreiiry  wn«  not  given,  but  th« 
nu:;m«ntalion  nf  iho  red  biood-disks  was  dinlincily  greater  in  tho  mer- 
curialiiMMl  animals.  With  doga  tiiu  rcHiilts  wero  more  decided,  botli 
bodily  weight  and  blood-corpusclea  increasing  much  faster  in  tho  »ni- 
miiU  lu  wbieb  mercury  was  yivon.  rrotbsaor  I,  IIiigho«  Bennett  had 
previously  obtained  results  similar  to  those  c|notod,  and  Dr.  St-bloxinger 
biiiiilsB  tlint  it  iiiu8t  he  con!*idercd  provud  llmt  very  minute  continuous 
doAC^  of  moreuriiiU  tend  in  tho  normal  nninial  or  man  to  increaee  din- 
tiactly  tho  weight  of  the  body  and  tbo  ritlimans  of  the  blood,  but  that 
it  ifl  Bcarecly  proper  to  call  tliom  tonic,  a.f  in  his  belief  they  not  by 
bindcrin;;  oxidation  and  restricting  waste,  and  not  by  aiding  in  rocon- 
atruotiou.  In  this,  however,  ho  aeoms  routing  upon  iboorj*  rather  than 
upon  proved  fact,  nnd  tbare  is  much  clinical  n-a^toii  for  believing  that 
in  exceedingly  minute  doses  morcuriuU  in  sumo  way  benefit  nutrition. 
In  Bome  cnaca  of  syphilitic  anwinin  the  cfTiict  of  ntei-curj'  in  incroaHiog 
tho  number  of  rod  blocMl-corpitaclos  ii  very  marked.  This  elTect  is, 
however,  to  ba  atlribuied  to  the  antisypbiliiic  influence  of  tho  romcd/ 
rather  than  to  any  Mpccific  action  on  the  blood-making  orgmns.  (For 
•tlaborntc  jiftper,  see  Vv.  h.  Gailkrd,  Arch,  Gen.  di,  Med.,  Nov.  1885.) 

Oomolimes  ibe  iiifluorfe  of  mercury  falls  almost  exclusively  upon 
tho  nervous  system,  nnd  produces  a  peculiar  tmiu  of  paralytic  phe- 
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nomona.  Thb  occnrs  clitcfly,  IT  not  cxclusiToly,  wlion  U,  asmpor,  find:! 
oatranco  to  tho  blood  tbrouf^h  the  luogs,  and  ia  most  fVoqucmly  mhmi  m 
those  wbo  work  in  tho  motiiL  It  in  gonornlly  tbo  rosult  of  long  ox- 
po«<ure;  but  thnt  it  may  be  produced  in  a  verj-  «hort  time  U  ppored  by 
tbo  ctue,  rvlaU'd  by  Br.  Cbristison,  oT  two  baromcter-mnkcm  wbo  slept 
on«  night  io  a  room  contAining  a  pot  of  morcary  upon  a  stove.  One 
was  Mvoivly  ftalivntod,  tho  other  vrm  nfloclcd  with  a  ehaking  paln^r 
which  laBlcd  all  bis  hf«.  According  to  Br.  Signiond  (Mercnty,  Blue 
PiU,  and  Calomel,  I^ondon,  1840),  tho  attack  of  morcurinl  palsy,  which 
U  aomotimea  euddtin,  somotimce  fcrodunl,  bcg:iD»  with  uoateadioeea  and 
ahaking  of  the  oxtreniilitM,  and  of  tho  mitsdMOf  the  flieo,  which  moro* 
monta  Interfere  with  walking,  Bpeaklng,  or  chewing;  the  trpmom  bo- 
como  (Vuqucnt,  nay,  almo«t  conBtaul;  "every  action  in  porfoi-mcd  by 
elarta."  If  tho  exposure  b«  continued,  elecplosancsa,  loss  of  momoiy, 
and  doath  torminato  the  Hceno.  A  p«caliar  browniab  buo  of  tho  whold 
budy,  and  di^'  akin,  gvnerally  accompany  the  diaoaae.  In  ita  first  at- 
taclc  it  ntay  bo  mistaken  fbr  St.  Vittifv'a  dnnco;  in  its  latter  etag«a,  for 
delirium  tremcna.  Aocording  to  No}l  Guinoau  do  Mueey  (^(fat.  de4 
Hop.,  1S<>8),  tbctao  two  fomiH  nro  rather  distinct  varjetia<>  than  difTerent 
stages  of  morcarial  ir^inora.  In  the  latter  the  affoctioo  simulates 
paralgsa  agitnns  in  it«  shaking  movemontA;  in  tho  former  the  nioliona 
tro  violent,  and  occur  independently  of  tho  will  of  the  patient,  oven 
when  he  ia  lying  quietly  in  bed.  In  a  easo  poporlod  by  Br.  L.  Langer, 
the  eloctro-contmctilily  of  the  aflbctcd  muscieH  was  much  heightened 
(ITiCTi.  Med.  Jakrh.,  1881.  478). 

Partilyeis  fi-om  chronic  morcurinl  poiaoninff  is  said  to  ho  not  a  rorc 
flffeetioD  among  arlisans  and  miriern  who  aro  In  their  daily  occu{>ation 
expoaed  to  contact  with  tho  motnl  or  ita  ftimcs.  Tho  niibjoct  haa  been 
rooontly  iJioroughly  dtscusecd  by  Br.  M.  M.  LotuIIc  (Archiwa  de  Phy- 
ffdJ.,  April,  1887),  to  whose  paper  tbo  roAdcr  ia  referred  for  a  collection 
of  recorded  oaaoa  and  for  detnila  In  a  case  reported  by  Br,  Sigmond, 
symptoms  olmllnr  to  ihoao  of  chronic  lead -poisoning,  including  wrist* 
drop,  followed  repeated  mercurial  iniinctinnH.  In  »i>nie  cases  merruriAl 
pamlj-aia  tAkcs  the  form  of  multiple  paliy,  or  of  a  brachial  or  enirnl 
monoplegia,  or  oi  au  obaouru  local  palsy,  ao  iu  a  case  reported  hy  KQss- 
inaal.  In  which  iboro  wna  aphonia  from  paralysis  of  the  Utryngeal  rouiw 
clea.  Almo.it  inrariality  tho  Iosh  of  motor  power  U  accompanied  by 
kn  anauthesia,  which  may  be  wide^prtjad  or  may  bo  in  isolated  lalots,  or 
may  take  the  form  of  homiaaiDAtheaia.  The  loss  of  sonentioa  ta  very 
rarely  abwiluto;  simple  toiiH  of  the  thormic  senMbillty  or  analgesia  may 
oxiat  alone.  Partial  anosmia  or  amblyopiu  may  ebuw  that  the  ncrrud 
of  Special  sensation  areaffeotod.  NounUgic  pains  may  bo  the  perma- 
nonl  result  of  a  mercurial  exposure,  and  opilepgy  and  even  iiwanity, 
moat  fVe(iuenlly  of  tho  niclimcbolic  type,  aro  stated  to  have  bcx*n  re 
produced.  According  to  Lotulio,  trophic  changes  are  not  common,  the 
pamlyxod  muscles  not  undergoing  atrophy,  and  rotoining  their  norma) 
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reliLtions  to  the  galvanio  and  faradin  oitrrenla.  When  tho  tTiigliirSW" 
aiTectei-J  iha  kriL'e-jerk  may  eatirKiy  diisapponr.  Guioon  (^Gnz.  3£ed.  de 
Paris,  laST)  dcAcribes  rinlont  hyHteria  foUgwing  upon  chronic  mercurial 
intoxication. 

In  Bonie  casoft,  exposure  to  tho  vnpor  of  moremy,  or  eren  its  por. 
listcnt  medicinal  use,  lins  resulted  in  tho  production  of  a  state  of  th« 
ByHtom  somewhat.  resQmljling  sciin'y,  charactftri sod  by  great  amemiai 
emaciation,  and  general  loss  of  power,  with  loss  of  tlte  hair,  aching 
paina  in  th>o  bonos  und  joJntB^  oMloniA,  fetid  ln-vatli.  dinri'lia'a,  and  gcoor* 
ally  diflordorcd  soorotions.    This  is  tUe  Bo^allcd  mercuriiil  cachexin. 

Ah  alr(>fldy  statod,  tho  Balivar^'  glimda  are  espociaUy  iion»itiv«  to  tb« 
constitutional  effects  of  mercury,  and  tliere  is  boiho  vt-Jisoii  for  toHeving 
tliat  tiic  paiicrcua,  which  resembles  tbvm  in  etruatiii-o,  is  also  obnoxiom 
to  tho  drug.  Thus,  in  a  cnao  related  by  Dr.  Copland,  a  woman  an«r 
exco8.sivc  salivation  oxperioneod  d«op-*caied  cpigat;lric  pain  and  beat, 
with  nauBoa,  tliirat,  and  fovcr,  und  voided  thin  Ht«oU  containing  liquid 
roBembling  enlivarj-  fluid.  At  the  post-mortem  tlio  panerean  was  found 
weighing  four  ounces,  red,  congested,  and  with  its  duct  dilated.  Zn  re- 
gard to  tho  action  of  moreury  upon  the  liver,  soe  PcitoATtveg. 

Littlij  sttL'uiiou  hxv*  beuii  pnid  to  local  mercurial  jHjisoning,  but  Dr. 
A.  W.  Foot  has  reported  (Dublin  Jqutti.  Med.  -Sfi'.,  187S)  the  pnxluclion 
of  paitilyeid  of  tho  muscles  of  the  hand  and  forearm  by  contact  witli 
tho  red  iodide  of  mercury  during  the  rubbing  of  cattle  with  a  salve 
co[itaiiiing  it.  It  is  nssortod  that  in  aonio  pociilinr  persons  the  external, 
and  ovflu  tho  int<3rnal,  umc  of  small  amounttt  of  mt-n^'urialM  will  produce 
violent  eczema  or  other  eUin-eruption  (Dr.  Alexander,  Vierte^ja/irt.  f. 
Dermatol,  v.  Si/ph.,  x'l.  110). 

That  mei-cury  is  absorbed  there  w  abundant  proof*  That  it  \» 
eliminated  by  the  accnitiuns  ie  aIpo  very  evident.  Thus,  it  htm  been 
found  in  the  blood,t  in  the  nrino,];  in  tho  eonwn  of  u]cers,§  in  Ui« 
siiliviL,||  in  tho  fii>Ge»,^  in  tho  piui  from  uleei-K,  in  the  soininni  fluid,**  in 
the  milk  of  nurisiug  womun.ft — indeed,  in  every  cunt-civablu  secretion 

*  Dr.  S.  V.  Ctcrnngcr  (Ofiteago  Med.  Oai^  ?«b.  30,  1390)  boliorM  thai  tacrcurSnlt  an 
KbMrbod,  anil  ticl  In  tha  tvirn  of  eicsnlTOly  uiiiialg  k'i'>'i''*  "'  ''>*  Pi""  nicu.1.  Mnay  fit  bit 
■UtflDcnU  ar«  nbiurdlf  Kitnivnpuil;  hut  lila  otMBrTBtlivn  Ihnt  wlien  aalaiaal  U  giTW  to  A 
vhicliDD  th«  metiillia  globula  can  fac  AbutiJnnCljr  '''d  ■"  t>>s  bluM  thaulJ  b«conBnii«d  at  am* 
lUrown  by  4irMt  «»jisrlnientB.     Sou  alio  f-'liVn^o  Mr<i.  Wit,  ISSU,  I.  liS. 

Jt«  N,  Popoff  founii  Ihnt  mcfcUTy  la  flopnblo  of  )iroJudnB  ibo  'Dim  chingM  In  tb«  •pIniJ 
MTd  MM  1*  nniinlc  (■<«  f>.  &I3).  It  i>  priJiftUlo  thnl  In  Home  onm  of  niciauriiil  palrnuiii£  tiM 
tjmplami  ilroulata  thoie  of  pnlt^niynllUa. 

f  BIJ  %uA  Ituihnaf,  quolvJ  by  Pi^renor  StIllE. 

X  QftnlUi  JuuhJa,  AndounrJ,  qoDlotl  by  Profcuor  SUIlt. 

J  KoaroToy.  t|in>l«d  by  Piorrsiur  fillllC. 

I  amiiliD.  BvH.  df  ntrttp,,  illl.;  ^yftoon,  qaoled  fay  MtiycopoD  ttcil  Ilorcor*(|  8«tk««- 
aky,  nWAffix't  ^rHic,  sx>tI1.34T;  OeMBrlen,  ^ii»t«d  by  PrnfMnU' Rlin«. 

\  ElBlk«v*ky,  la*.  *H.,  |>.  347. 

•■  Mayen^oa  ^ii  Barfervl,  Itobio'i  Journal  dt  fAiuttnmU,  1ST3. 

^  Kliklk,  DtlroH  Mtd.  Jotin^  Ukj,  1877. 
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and  Id  erory  tieeue.  Heller,  of  Tionnn,"  hiw  found  it  in  Ibo  ntoHei 
fcetnges  of  «ilival«d  wom«n,  and  Mayon^n  and  Bcrj^erel  in  the  urina 
of  a  tNiby  whom  nurao  watt  lakine  calomel ;  and  both  of  those  obsetra* 
ttone  hftTo  been  confirmed  by  W<;lland«r. 

It  is  a  matter  of  muoh  inteieet  to  knov  how  rapidly  mercar}'  U 
otiminattid,  and  wbethcr,  when  given  internally,  ft  accumuloU*  in  tbn 
«yslcm.  Tbo  recent  roscarchoe  of  Maycn^a  and  Bcrgeret  (foe.  ciV.) 
tbrow  some  light  upon  thin  |)oiut,  as  woU  as  upon  the  rapidity  of  ab- 
sorption. They  found  that  if  one  c«nt)gmnanie  of  corro«tvo  sublimate 
wan  given  hypo  dorm  ically  to  &  dog,  tho  urino  for  the  next  twenty-four 
houra  contained  mercnry,  alterwurda  none.  When  a  centiKruiniuv  vrsa 
ipven  daily  for  ten  or  twelve  days,  tho  urine  eontainod  mercury  for 
four  or  five  days  aflor  tho  eeasstiou  of  medication.  In  their  last  it«ri<4 
of  oxiwrimonta,  rabbits  received  the  druj;.  and  wero  killed  at  different 
int«rTalii:  in  half  an  hour  tho  motnl  could  b«  found  in  all  the  liesue^, 
the  livor  and  kidno^'s  containing  most  of  it ;  in  four  days,  or  even  in  a 
shorter  time,  mercury  girea  in  a  single  dose  was  all  eliminated,  and 
could  not  be  fO'Und  in  tho  tiMUoa.  This  would  seem  to  proro  that  mer- 
cury given  in  a  ^inglo  doso  does  not  remain  in  the  system ;  but  tho 
exporinienta  of  Mayen4;on  and  hig  colIoAgue,  oonflrmod  by  clinical  ex- 
perionoo,  show  that  when  the  drug  is  iidministorwl  repeatedly  elimina- 
tion  ceases  before  it  is  all  discharged.  Thus,  forty-eight  bouru  aflur  ibo 
ccMOitinn  of  a  mercurial  oounuj,  when  iho  urine  of  ona  of  tho  Invcsti- 
gntont  was  five  fVom  the  mutat,  the  iodide  of  potassium  was  exhibited ; 
and  tho  urine  of  the  next  twenty-four  hours  contained  nn  abundance 
of  mercury,  which  continued  to  bo  present  in  diminishing  quantities 
for  Kvvvnty-two  hours.  The  cbiuf  obanool  of  escape  socms  to  be  tbo 
kidneys ;  but  it  is  very  certain  that,  at  least  In  some  coses,  the  drug  is 
IVeoly  excrotud  by  Ihc  salivary  gbinds  as  well  as  by  the  intestines.  Dr. 
Soboster  has  found  it  in  the  ffficoa  three  months  after  the  coAMtton  of 
a  mercurial  couroo  (Vierte^./.  Dermat.  v.  SyphUit,  Ije.  307);  indeed,  he 
believes  tliat  it  ia  thrown  off  more  freely  and  constantly  by  tho  intos- 
tinos  tbn n  by  tbo  kidneys.  Ho  also  claims  (hst  elimination  ia  com* 
ploted  Hix  months  after  the  cessation  of  an  ordinary  mercurial  coui-so 
(Joura.  of  CSifnn.  Med.,  i.  No.  12,  ii.  No.  9).t 

t  nw*  fspan  of  fflhiutar'a  bare  ^inn  Hm  b>  Mmo  tojUrtijtnj,  utd  a  T*Iu«ble  dltcnt* 
■lea  u  l«  lb*  iMrt  tnatboda  of  Iknilliig  lanvBty  In  tba  alonta.  Sm  ps|mn  quolBd  ftbsr«;  klw 
TimUtj./.  DrrmaL  n.  Sfjrkilu,  1SS2,  Ko.  701;  JbmIm  dt  Orrmml.  M  Sf^iil^  ui.  ItH, 
ni.  fiifUmnnd  hi*  foiini  qalakitlT^r  Ib  Uia  nrin*  of  pUienta^loag  <m  tblrlMoyotn  kAm 
IftkEiill  tbo  modiaiM)  bat  Sobiuter  {ZniKtir.  /.  JClim.  XUi^  rll.  ISM)  MMfta  Ibat  ttxvo 
patlMtli  wan  lMUt»()  of  a  room  ia  whicli  isnnietlona  wait  eoaitabtlj  taini;  mada^  and  Ibst 
malm  Ibaaa  otraaBitauwaa  thara  \i  aafllolTBl  dUroBioo  of  itto  marentj  to  pro(lii«4  a  *ri? 
aaaalUo  alTMl  In  tlioao  breathing  lb*  air.  In  an  ataliorala  moiiMlf  mi  the  (llmLnilioB  ut 
muvnty,  BaJiM  taii  lOuaopka  (fffov*  Ji  ITAfacino,  vol.  Tlii.,  ISSS)  Mala  Ihal  aclraArdtnarf 
anMrbatim*  anil  rtatuium  o««ar  Id  lb*  elimlaatioa  daring  IroklmonI  i  tlial  Hiobatluitpkf 
*m4  Saaabow  bar*  (Lowa  (hit  tlia  (BWt  of  lodlJa  of  )wUwiuiu  ii  mall )  bat  tfaat  8l<fiaaov 
kai  firortn  tbal  iha  bot-ajr  btht  Incwm raonnoiialr  ibaalimlnitioa. 
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Tho  rflt«  of  absorption  i*  uC  course  affected  by  the  method  of  aiJ. 
mitiistmtton.  Weliander  (,inn,  Derijiatolog.,  vii.  413)  has  fbuml  mer- 
cnry  in  tK©  nrino  fourteen  hoiire  after  it*  appFication  to  th*  ekin,  aod 
OIK'  hour  lifter  jU  subciilaneoua  ndminiHtrHtioti. 

The  ooniitiliuiona]  action  of  inoreitry  »liow^  tli&t  il  has  r«lationfl  to 
Ibo  nutrition  of  tbo  wholo  body.*  Tho  alterations  in  tho  blood,  the 
-wasting,  the  pervorted  Atoctiona  of  Dcr^-cs  or  j^^iaudulnr  ti^uM,  tb« 
various  skin  entpttons,  nil  point  to  n  prufouut]  influcuce  upon  tho  whole 
organism.  After  death  from  mich  irritaiit  preparations  of  mercury  an 
corPLisive  ttubliinaie,  violcut  iliphiL critic  colitis  is  thu  ordinary  lesion, 
and,  as  was  fir»t  shown  by  Salkowsliy,  striiiMuml  nlleratiorH  abound  in 
the  kidncyii,  BCPompanietJ  by  a  peculiar  deposit  of  tho  phoHpbnto  of 
calcium.  That  tlio  rvnul  letions  may  be  produced  by  tho  non-irritnnt 
pre  pa  ral  ions  of  mercury  has  been  phown  by  Hr.  B.  Silvs  lOmtrat.  f, 
KItn.  Mfd.,  vol.  ix-,  1SS8),  who  Imsi  found  true  desquamative  nephritis  in 
dog«  lo  which  calomel  bad  been  given.  For  u  full  dimeiiSMioii  of  the 
Bubjeci  and  it«  lil«r»tHre,  see  Vircknw's  Archiv.  cxviii..  I8fl3,  where  I>r. 
Foils  Klcmporcr  concludes  that  tho  auccciwivo  chnnK*"  in  the  kidneys 
aro :  exccMivo  hyperemia,  psrcnohymatous  rephritiu,  hemorrhagic 
iitfphritif,  with  widosproad  do^ent-ratiun  of  thoopitholiu>n,and  in  about 
onehalfof  thocaHea  doposit-s  of  chalky  inntorial.  Virchow  stales  ( Berfm. 
Klin.  WochenecL.  xxv.,  18fcJ8)  thai  th«  couxiatcnce  of  distinct  renal  chalky 
deposits,  with  diphtheritic  hemorrhagic  colitis,  Justil^M  tho  diagnosis  of 
corpotiive-subiimale  poJRonifijj,  but  K  lemperer  affirma  that  this  condition 
can  be  producotl  bybisuiulh  and  ^oiiiu  other  poisons.  The  assertion  of 
Prevosl  {Rev.  Med.  Suisse  Horn.,  1882-83)  that  calcification  of  tho  kidnpys 
18  accompanied  by  (localcificniion  of  tho  bonas  la  denied  by  Klemperer. 

That  mercurj-  causes  no  especial  waste  or  deatrnotion  of  the  nitro. 
geuoHs  rompnunds  of  the  body  appenrs  to  be  shown  by  tho  rosearcbnii 
of  Dr.  Hermann  von  Boock  (ScAmiV/rs  JflhrbHeker,  Bd.  cslv.  p.  142). 
This  observer  analyzed  the  fieoes  and  urino  of  a  man  before,  during, 
tind  after  the  exhibition  of  mercury,  taking  proper  ppecautions  to  aa- 
Bure  uniformity  as  1o  diet  and  exercise.  Tboro  waa  a  slight  but  not  a 
notnblo  inoreaae  in  the  amount  of  nitroi*en  in  the  two  cscrotiona  dnnng 
the  morcariftl  period. 

Thkrapkuticb, — The  nse  of  mercury  in  affoctionB  of  the  liver  and 
of  the  Hlimenlary  canal  i^  fully  di^t-assed  in  another  portion  of  this 
work;  and,  although  the  drug  hae  been  used  for  almost  innamcmWe 
purposes  in  times  past,  it  seems  here  only  neceiiaary  to  speak  of  ita 
aetion  as  an  auliphloiriBiic  mid  as  an  an ti syphilitic, 

AntipUogiitic  actioTu—TiiQ  use  of  mercury  in   inflammation  origi- 


■  Fo(  *n  irtiele  b/  A.  IVlntebmuw,  of  St.  P»tor«ho.rg,  an  tlia  sffMt  of  nlilng  rarrtMlT* 
mbUiDflW  *lbnn>ioal«  nltV  WooJ  •muid*  pf  the  badf,  •••  r<Wla<v'*  AnMv,  )3ftt,  B4.  ist. 
f..  15.  Hcreory  nrlt  upon  tbe  luwpr  mnininnl*  »»  "  ^"t*  opon  man,  bill  cipariuimUl  tMtutb 
hu  H  ;*t  Ikrawn  Itltia  liglii  ui>ou  th*  nftlwl  *t  lu  mUod.  Fur  th«  la.tMt  rMMceh  mmI 
tll,p..-  4m*./.  lUper.  P»A.  >fc  tkom.,  xM.  SO. 
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naled  towanln  the  doso  of  the  lost  century  trith  a  Or.  Fohi^rt  Uam- 
ilt«a,  aud  mud  bocojno  uui^ureul  in  England  aud  Auorica.  It  U  a 
iDHtlur  of  rogrot  that  no  oulllviont  aiialytiis  of  iha  blood  of  plynltzetl 
persons  ha4  l)i<«n  made  to  determine  exiictly  what  are  the  cbanj^eB  pi-o 
duL-ud  ill  tlio  vital  Ituid  by  meroury.  U'hu  iiitlicAtiooft  are,  howdvor,  very 
HtroQg  tliat  chief  among  th«m  u)  ft  t«eeenioj;  of  tho  amount  of  fibrio. 
As  is  well  known,  incrcoHU  of  tho  hiDmi«  fibrin  ia  one  of  tho  most  char- 
uvtertaLic-  eftWin  of  inflaiuiuation :  coiiscifuuntly,  theory,  instead  of 
being  oppoaod  to  the  antiphlogistic  use  of  calnmei,  affords  at  Icwit 
eomo  ^ruunds  for  tho  boUvf  that  thoro  in  moi-v  or  loss  of  antagonum 
between  thi>  procostu^s  of  uiercuriaUzaCiou  and  of  iufluimiiaiioQ. 

Alt  important  ovidenoe  as  to  the  antiphlogistic  value  of  ineiTurials 
at  prosonl  nvuihiblo  ta  clinical,  and  even  of  this  it  huouis  iiiipossiblo  to 
tiad  much  that  ia  very  exact  and  of  such  nature  as  to  exclude  poesiblo 
fnlhicios.  It  ia  the  enormous  mass  of  icHtiinuny  that  override!)  iho 
thanco  of  fuUaciofl.  It  ia  thu  guQunil  Judgrnctit  of  tliu  prolussiou, 
founded  upon  tho  thonsand  daily-obevrved  bedside  faot»,  that  ecdorsos 
the  u»«  of  mercury  as  an  antiphlogistic.  Id  other  words,  our  knowl* 
edge  of  tho  value  of  mercurials  in  inflammatiou  at  present  is  clinical 
rather  ihau  espenniitnta),  empirical  rather  than  scientific,  but  it  aooms 
scarcely  possible  that  it  is  not  correct.  Tlioro  is  odo  iullamjnatory  afTcc- 
tion,  iritis,  which,  from  its  anatomical  rtilationa,  is  completely  visible 
ai  all  stages  i  and  the  offucta  of  tho  drug  upon  its  proceDaos  hava  been 
noted  ttxiia  day  to  day  bundroda  of  limes.  Oculists  are,  I  believe, 
agreed  that  when  there  is  a  marked  tendency  towards  the  exudation 
of  lymph  in  this  disease,  mercury  should  bo  cxhihited  anlil  ptj-alism  is 
induced. 

Of  all  inflammations,  those  of  the  eerons  memironet  seem  to  be  mo^t 
allied  to  iritis  i  and  it  is  exactly  in  the  condition  above  H]>ok«uol^  where 
there  is  a  tendency  to  fibrinous  oxudaLioiks  in  pleuritia,  peritonilis,  and 
pericarditis,  that  mercury  is  so  constantly  employed  with  bo  good  as 
effect.  In  parenchymatous  iiitlnmmations,  especially  in  pnaimonia  and 
in  hepalUii,  mercury  has  bcou  uecd  with  asserted  advniiiage  by  many 
praotilionerBjbut  its  value  is  certainly  more  questiooable  thaa  insoroua 
inllammaLions.  Calomel  is  useful  in  aovere  laryngitis,  and  especially 
in  tho  pscudo-mfmbranovs  variety,  whoa  the  type  is  silienic ;  aud  do 
time  should  be  lost  in  bringing  the  syatom  under  ita  influence.  Tho 
extent  of  its  power  to  arrest  the  course  of  endocarditis  is  c«rluinly  an 
opQD  question ;  but,  aa  it  is  extremely  importaut,  if  poMible,  in  this 
disease,  to  prevent  exudation,  and  as  mercnrj>'  is  tho  most  officicnb 
koown  ng«ivt  for  eifocting  this,  it  should  bo  administered  &oely  and  at 
nnee.  If  the  dinAae  be  of  rheumatic  origin,  the  alkalies  may  be  ad- 
ministered  conjointly  with  tho  mercurial. 

In  whaluvur  disease  u  mercurial  is  admioistcrod  as  an  antiphlogia- 
tio,  it  should  be  given  during  the  stage  of  exudation,  aud  to  faoilitate 
the  abeorption  of  the  newly -organised  lytnph  alter  it  has  ceosod  to  be 
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ihruwn  out.  In  tbe  nuijority  of  oasgh,  mercury  giron  for  its  ODStltQ 
tionnl  effects  should  be  ci>niblii«d  wttb  opium,  to  proveut  ils  acting  oo 
tlio  bowels. 

Ciilomel  should  tot  be  used  in  ad}fnamic  injlommathra,  or  whore  tbe 
exudation  i»  eoi-ous  raihur  Ibaii  fibrinoid.  In  puerperal  p^ritonitU  it  has 
bMn  strongly  advocnted  by  some,  and  as  ntrougly  condemned  by  others, 
Bimply  bocuTiftu  tbero  urc  twu  vuriutiun  of  Lho  diaonso,  tlio  sporadic  or 
tthenie,  nnd  tho  epidemic  or  asthenic ;  and  in  the  one  both  blooding  and 
c-nloini!l  aro  Btrongly  indicncoil,  while  in  tho  other  they  ore  efTccUre 
only  for  evil. 

Mercury  as  an  Aniietjpfiititic. — It  was  formerly  believed  that  syphilis 
could  not  be  cured  vrithout  the  urq  of  mercury;  but  lfttl«rly  thoro  baa 
arisoii  a  Buhool  of  sypbilogmphurH  who  uasyrL  Ihat  Ibo  drug  i»  not  only 
not  nocoswiry,  but  19  at  all  stages  and  in  all  t-a^es  of  the  disease  most 
injurious;  that  thu  worst  Hyiuptums  of  tho  diaoaso  aro  dao  not  to  the 
eonetitulioiinl  alToction,  but  to  the  remedy  given  for  its  relief.  Tbo 
graai  hulk  of  the  profession  occupies  a  middle  ground  botwocn  thoso 
cxtrumos,  liolding  the  opinion  that  while  raoreury  U  not  absolutely 
essential  for  the  I'oliei'  of  syphilis,  it  ia  yet  in  many  casos  of  the  utmost 
value  whpn  juilieiou*ly  used.  The  jusiico  of  this  position  cannot,  I 
think,  l«  rightly  q^uefltionod;  tbe  univeraiil  verdict  in  ils  favor  U  too 
fixed  and  definite:  so  thai  tho  important  point  nov  Is  to  determiue  at 
what  stn;;o8,  and  under  what  conditions,  tho  remedy  iM  advisable,  and 
what  U  thd  best  nu>lh<jd  of  itii  application. 

Syphilis  is  ordinarily,  and  with  siifflciont  accuracy  for  practical 
purposes,  divided  into  throe  stagos,  the  primary,  tho  BCcondary,  and 
tbo  tertiary.  According  to  tlio  t^Aobings  of  tbe  dualiste,  there  are  two 
varietips,  or  rather  species,  of  venorca!  ulcer,  tho  hard  and  tho  soft 
clianeru,  or  lh«  tnio  chancre  and  the  chancroid,  tbe  infecting  and  tbe 
non-infecting  sore.  When  a  veaeival  ulcer  nffen^  tho  characteristio  of 
tbo  latter  of  those,  morcui*y  should  never  bo  exhibited.  So  long  as 
there  is  a  doubt  aa  to  tho  nature  of  tbe  primary  sore,  tho  remedy 
should  be  withheld ;  but  when  there  is  distinct  induration,  and  the 
inguinal  glnnda  bogtn  to  bo  involved,  it  should  bo  givgn. 

It  is  proper  to  stute  that  some  high  auUioritios  duny  the  expodioocy 
of  giving  tho  mercurial  until  tho  appearance  of  distinct  secondaries. 
They  affirm  thai  nturcury-  ia  powerless  to  prevent  tho  occurronco  of 
tliuae  pheuomenii;  that  tbo  good  whi<;h  It  dooe  t»  fnund  in  ito  buttoning 
thtiir  compliMion,  and  i-onsoqucntly  that  it  should  be  reserved  until  the 
second  stu^  of  tho  disorder.  I  my«ulf  believe  ibis  is  Incorrect  prac- 
tice, and  that  minute  do^os  of  meivury  rthould  bo  given  tontinuouslr 
for  many  mouths  so  soou  as  undoubted  eyphititio  symptoms  are  mani- 
foetod.  The  cart'ful  exporinieuls  of  Koyes  (Amer.  Journ.  Med.  Sei^  Jao 
1376)  have  shown  that  under  these  circumstances  such  small  dosoa 
act  as  a  tonic,  intTonsins  the  number  of  the  red  blood-disks.  Ptyalisie 
is  to  bn  avoided  unless  ibo  symptoms  urgunlly  demand  it. 
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In  tertiary  s>*pliili8  mercury  in  to  be  oaod  caatiously.  It  'm  aot, 
bon'vror,  tbo  mora  Ion.:^tb  of  tiinv  that  has  clapsod  biuco  tlie  iDfeotion, 
but  the  condition  of  th«  patfont,  thiit  guidL<8  tho  judicious  pmcUtiouer. 
So  I'xiji^  BA  there  is  no  dncided  cachexia,  if  the  patient  buti  Dot  nii'enll^ 
bt'C'U  through  a  inurturiul  course,  murcur^'  should  bi)  ii-uuly  ui^ed  when 
tbti  local  lesion  threaleud  life.  Thus,  a  gumma  in  tb«  heart-wall,  in  tho 
uppof  upinnl  cord,  or  in  eomo  vital  brain-rogion  may  impomtively  de- 
ujuiid  active  mercuriulization.  I  bava  Iwico  acen  a  patioat  slowly  r©- 
ooveriti;;  from  brain •n^'pbilia  under  the  influence  of  the  iodidea  dlo  by  tbo 
accident  of  an  cpUoptic  arrest  of  respiration.  In  thvao  eaaes  the  more 
rapid  resolution  of  the  giunmatouB  ma.<ues  by  munmr}',  hai]  that  drug 
boon  exhibited,  wouM  in  nil  probnbility  hnve  prevented  the  fatal  flu  In 
A^roi/ifary  RyphiliH  a  prompt  mercurial  impression  offers  the  boat  cbanco 
of  reli«f.  Kvon  in  tbo  primary  or  secondary  elages  of  syphilis  mercury 
should  he  omployod  with  caution  and  Jud^ncut.  In  his  rosctttri-lids  {loe. 
cA.)  Wilbouchowitch  found  tbnt  tho  morcnrial  when  firxt  exbibitod 
{ncreoBcd  tbo  number  of  red  blood-corpuscles  in  syphilitic  patiouta,  but 
Rftor  a  time  appeared  to  produce  aofflmia.  Whatever  propamtion  b« 
•inployod,  it  should  bo  to  odmiiiii^torod  as  to  exhibit  only  Hignn  of  iiH 
constitutional  action  upon  the  mouth.  It  is  not  necunsary  to  ptyalixo 
tbo  patient  »uvcrcly,  or  indeed  at  all,  the  proper  coun^e  consisting  in 
tbo  stoady  mamtcnanco  of  tho  eligbtctst  poesiblo  distinct  Borotiou  of 
tho  ^uma.  There  are  varioitH  motbods  by  which  this  may  be  done. 
Tliat  mottl  fi-uqueiitly  employed,  because  most  conveuiout.  Is  the  admln- 
iatnilion  of  smnll  dnnea  of  calomel  or  blue  pilt  by  tho  mouth :  fVom 
ono-fourth  to  ono-half  grain  of  calomel,  or  tvioo  M  much  of  the  blue 
mass,  combined,  if  nocesBury,  with  opium,  to  prevont  it«  uclioii  upon 
tbe  bowels,  may  lo  given  three  tlmos  a  day,  and  incraaaed  if  required. 
Iiistcud  of  tho  intomnl  use  of  tho  mcruurinl,  tbo  system  may  be  brought 
andor  ito  influcnco  by  inunctions  with  un^^cntum  hydrarj^yri.  When 
this  is  done,  the  skin  should  be  well  cloansod  and  softoDod  by  IVequcnt 
bathing,  and  then  a  drachm  of  the  ointment  may  be  rubbed  into  the 
Insido  of  ibe  thighs,  le^  and  tbo  popliteal  itpacco,  in  ttucb  a  way  that 
tho  application  bo  not  made  to  any  spot  oflenor  tbao  every  other  day. 
It  10  Dommonly  advised  in  Kngliab  works  to  employ  the  armpits; 
and,  aa  tho  skin  is  ibore  oxcoudingly  thin  and  the  nbaorbenla  very 
numerous,  mercury  Ia  wiihoiit  doubt  more  rapidly  taken  up  at  that 
place  than  at  any  other  port  of  tbo  body.  When,  however,  mercury  ia 
appliod  to  any  hair}'  eurface,  it  very  commonly  in  a  short  time  inducoo 
■  troublosomo  enipiiot).  duo  to  Lnflammntion  about  tbo  bnir  follicliM. 
The  eruplioD  appi>ar»  anywhere  on  the  skin  if  the  mercurial  ointment 
foe  applied  too  freely;  and,  in  order  to  avoid  this  inconvonionco,  in 
■Germany  the  following  plan  la  adopted  (Dr.  E.  Zeiss!.  Lehrbveh  der 
[fiy^At/is,  Thoil  ii.  p.  3*9):  tho  patient,  h.iving  boon  prcparoil  by  thor- 
[ftugh  warm  bathing,  and  having  recvivotl  about  half  a  drachm  of  the 
OtQtmoDt,  is  diroctod  to  plAoe  it  in  the  boUou  of  the  hand  and  to  rub 
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th«  two  tuuutii  tdgetber  vatU  tba  oinUDMiC  is  eqtutttjr  diAiaed,  tbfls  Is 
ftppljr  It  foreiblj  and  tlowly  to  ibe  part  directed  aatiJ  almost  aJl  of  ibe 
rniro  1m6  dinppesrKl,  hafiag  baea  robbod  ialo  the  ftkin.  In  most  casM 
tb*  awnnrisl  ii  Applied  doBf,  but  ia  rerf  sogceptiUe  persoiM  tmlf 
«T«fj  thlfd  day.  A  ragolar  order  is  Diaintataed  in  the  application,  as 
IbUsm :  ftnt  dojf,  iooer  aide  of  both  upper  amu ;  second  day,  ionor 
tide  vt  both  thigfas ;  third  day,  inaer  ai«l«  ^t  U>tb  forcanna ;  fourth  day, 
tnaer  sid«  of  both  legs ;  fifth  dag,  upon  botb  groias ;  sixth  day,  upca 
tiiA  back ;  leventh  day,  reoouutieaoa  tbe  coriea. 

The  adraatage  claimed  for  ianactioa  Is  that  the  digestion  ia  loss  apt 
to  be  diatarbod  than  when  the  drug  ia  exhibttod  by  tbo  moatb  ;  tlio  dis- 
advantages are  tbe  greater  or  leas  pnbUoitj'  which  it  oataiU,  tho  troubia 
whicfa  it  iorolvAs,  and  its  apparent  dirtineaa.  In  privau  pracUce  it  is 
raroiy  used  except  in  tbe  case  of  infants,  when  the  mercarial  ointment 
is  nibbed  into  tbu  abdomen  and  armpits,  or  oHtin  simply  am«arud  DpOD 
the  llaoDol  roller  or  biodor  which  ostially  envulop*  tbe  bodjr-  The 
inercuriftllzntion  of  tho  nunw,  with  the  obj«ct  of  affecting  tbe  child, 
is  uiijuttiitiablu,  uuluM  tlio  ntino  Bad  tbo  nursing  una  aliko  diseased: 
indeed,  to  allow  a  eypbilitic  child  to  ft^od  at  tho  breast  of  a  bcaltbj 
woman  i«  n  i-rimo. 

Murcur}'  is  BometimeH  administered  in  secondary  s^-pbilis  in  the  form 
of  fuiuigatioRS.  The  patient  is  placod  upon  a  chair,  and  sarroundcd  by 
a  largD  blanket,  or,  better,  india-rubber  cloth,  bo  arrangod  u  to  St 
tightly  around  bis  neok  above,  and  below  to  onvompaiiiii  tho  chair.  Tha 
mercurial  prepurallon  is  placed  upon  a  metal  plate,  hont»l  by  a  spirit* 
lamp,  beneath  tho  cliair,  and  tbo  fumos  aro  allowed  to  fill  the  space 
around  tbu  putiuut  jnsido  of  tbc  Uanlfot.  The  beat  produced  gvnorally 
causos  tbe  patient  tu  fiwc&t  prufuuoly,  aiid  iu  rroiii  lll^evu  minutes  to 
half  an  houi'  the  lamp  should  be  withilr&wn,  and  (he  patient  allowed  to 
cool  oiT,  and  uHur  a  time  be  puL  to  bed  and  wrapped  up  in  blankota, 
with  tbo  deposit  of  mercury  btiU  adheriog  to  the  skin.  Tbo  fUaiigatioo 
may  bo  practised  every  ot.Jiur  iit;»hl,  or  at  lonyt«i"  intervals,  aud  is  be- 
ligved  by  nome  to  bo  eHpeuially  useful  in  coses  of  secondary  akiccrup- 
tjouH.  Calomel,  black  oxidi>,  aod  ciunabarare  the  prepamtions  generally 
used.  When  the  laat  is  employed,  caro  mudt  bo  oxcroiecd  that  the 
patient  do  not  breiiiho  tho  l^imo^. 

In  advanced  Hocundury  and  tortiaiy  syphilis,  the  lodidesof  mercury, 
given  by  tho  moulli,  are  often  very  uncAil,  but  tho  combination  of  tli« 
oorroaivo  sublimate  and  tho  iodide  is  in  muiiy  coses  ttiU  mors  oflicient. 
Usually  not  moro  thnn  ouo-twoUlh  of  u  gi-ain  of  tho  bichloride  should 
bo  given,  ihi-oo  times  a  day.* 


*  Tb«  hipoclonolD  u>B  of  inMoaij  doM  not  *hiii  Cu  mo  juetillsblii.  A«  tu  d«  nditUsk  of 
•ablimklo  to  itlliuinon  in']  nIhumiDuua  auiupouniti  fur  Iij'pDUormlo  ntr.,  coniuil  Arrk./.  Htp. 
Pnti.m.  rA«m.,UU,  liiag  )l7f«fp  Jr*if.  ITu.'JI.,  xivl.  II,  ISTfl.  M.  M.  MunioMa  aUinu 
Ibat  kmiuonikiMLl  iii*r«uiliil  [lojitonM  majr  b«  iu>»l  liyp<id«niii<Mllj'  in  i^philli  with  fnM  •■I- 
naUg*.    Tb«  hmuU  m^j  b«  foiad  Id  1»h^  "•(/.  JI*««rd,  ISSS,  p.  47. 
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ADuiNisraATros. — ^Tho  foUowiiig  proparotions  contain  motallio  mor. 
cur/ : 

UngMcntun.  2I\fdr\xrgyri,  "U-S.— 5/ik,  or  Jfwno-w/,  Ointment  is  madd 
by  tritiimting  mercury  with  suot  and  lanl  uutil  tho  matal  is  exiin- 
gutiili«d, — i.e.,  until  a  portion  of  ibo  mass  rubbed  upon  a  pioco  of  [uipvr 
exhibits  no  globules  under  a  magaiiying  power  of  four  diaiuolors. 
MurcurJAl  oiatmeut  ib  sofl,  of  a  bluish  color,  bocotninj,'  darker  by  Ago, 
uitd  'wnminB  half  iu  wuighl  of  mercury.  When  frequently  nibbel 
upon  tho  Hame  part,  \l  not  rarely  produces  a  dtaagrocuble  erupliuu.  It 
Is  used  to  Diaku  a  oooHtitutJoual  imprc?Hioa,  and  also  locally  as  a  ro- 
eolvent,  in  casoa  of  enlai^d  indurated  glmtdi.  Tho  oleate  of  merewr^ 
i^Hjfdraryyri  Olealum — 1  to  10,  U^.)  nppoars  to  bo  a  more  elegant 
preparation  than  blue  ointment,  and  equally  efBciout. 

Emplastrum  Hydrargyria  U.S. — Mercurial  PUuttr  contains  merour)*, 
olt7«  oil,  re»io,  and  load  plaster,  aad  ie  udod  as  a  resolvent  io  indurated 
gland*,  enlarged  chronicnUif  injlamtd  joints,  etc. 

Ma$sa  Si/drarffyri,  VS. — Pills  of  Mercury — Blue  Mass  h  made  by 
cxtini^uifihing  moreury  with  honey  and  other  inert  BubntancGS.  It  con- 
tains one-third  itfl  weight  of  tho  molal,  and  ie  used  for  the  tame  purpose 
08  calomel,  but  is  niildmr.  Dose:  purgative,  grains  5  to  10;  aUerutivu, 
graiiiN  ]  to  3.  >•  Blue  PUU"  usually  ountotn  oacb  three  or  fire  grains  of 
thti  niUHS. 

Hydrargyrum  cum  Greta,  U.S. — Mercury  ttith  QhaXk — Gray  Powder 
u  made  with  chalk.  It  is  a  emootfa,  grayish  powder,  and  is  similar  in 
ita  medical  propurttea  and  strength  to  blue  oiaas. 

HYDRARflYRI   CHLOItlDUM   MtTB-MILD  CnLORIDB  OP  HEh 

UU  BY.    V  «. 

Calomel  h  made  by  boilinj?  nnorcury  and  snlphiirio  acid  together  In 
auch  proportions  as  to  form  abisulphate  of  the  doutoxide  of  mercurj-, 
reducing  this  to  the  simple  snlphate  of  the  protoxide  of  mercury  by 
triturating  it  with  more  of  tho  mcCol  and  subliming  with  tho  chloride 
of  sodium.  Tho  sublimate  is  to  bo  well  washed  with  water,  to  rcmore 
any  of  llio  bichloride  that  shall  have  beon  formed  owing  to  tho  imper. 
fuct  reduction  of  tho  hiHulphate  to  tho  sulphate.  When  tho  washinj^ 
are  no  longer  affected  by  the  addition  of  ammonia,  it  may  bo  known 
that  the  drug  is  (Vce  from  the  soluble  corro^ivo  sublimate.  Cilomol  is 
Bomedmcs  manufactured  by  procipltniing  corrtwive  subhmale  by  sul 
pburous  acid  ;  but  this  method  is  not  officinal,  and  is  nuhjecl  to  serious 
dissdrantagos. 

PiiYHioLooiCAL  Action. — Owing  to  tho  great  insolubility  of  calomel, 
a  fiotxi  deal  of  discussion  hwt  occurred  as  to  the  way  by  which  It  finds 
eotmnco  into  the  system.  Tlio  theory  of  Mialhc  (_Chlmie  applitjue't),  a 
modification  of  one  originally  advanced  by  Snow  (Lancrt,  1S40),  has 
teen  preity  widely  accepted,  though  with  iwme  boaitalion,  l.m  is,  I 
link,  untrue.     According  to  the  chemist  uumcd,  tho  calomel  is  con- 
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Tcrtwl  \fy  Lho  oliloridcs  of  tlio  stomach  into  oorrosive  sublimsto.  and  ob 
Kucb  is  absorbed.  The  Action  of  ciilomol  upon  man  is  so  (lifToront  fltMn 
that  of  comwivi)  aublimnto  n»  to  rondor  this  ihoory  exceoding!y  va- 
probnble.  anil,  nt  tuiii[x-ratun!a  ovou  hightsr  thnn  that  of  the  stomnch, 
Mialho  was  ncvur  ablo  to  obtnin  the  formation  of  more  than  &  iiixtooatb 
of  a  grain  of  the  sublimato  by  tho  gastric  juiocs.  Furthor,  Bucheim, 
Oottirigun,  and  Winklor  (ijuolytl  by  Profoasor  Stille,  Tlierapeutici,  2d  ctl., 
p.  6RA)  rtffinn  that  this  conversion  docs  not  occur  at  all  at  the  tompun- 
turo  of  tlio  body.  Jounaul  {Schmidt^s  JahrVuchtr,  Bd.  cxliii.  p.  9  ;  ttttm 
Joiirn.  tU  Bordeaux,  4e  scr.,  t.  ii.  p.  67,  1869)  has  confirmed  this,  and 
hns  Muij;^ei4ltid  what  soomu  to  bo  tho  way  in  which  caloinol  U  absorbed. 
He  Utida  that  when  lho  protochtnndo  of  mercury  in  placed  in  a  sotuliou 
of  aa  alk&liue  carbunalo  it  is  dv«omi)osed  niid  tho  f^ray  oxide  precipi- 
tated. A  ftmall  ]>ortion,  howoror,  of  tho  latter  ie  hold  in  solution,  oa 
mueh  as  0.02  port  in  !iO  parts  of  wntoi"  (by  weiffht) ;  and  if  a  fbtty  oil 
bo  mixed  with  the  alkuliiio  »o1ulioo  n  very  lurj^  part  of  the  mercury  is 
dinvolvod.  From  thoflo  fucts  it  would  seem  to  follow  that  the  calomel 
eaterin^  tho  stomach  escapes  inu'hAn;E;ed  into  the  alimentary  canal,  and 
is  tboro  duounipOKi'd  by  the  alkaline  Juices  and  diusolved  by  the  fatly 
maltcrn  usually  present.  The  physiological  evidence  appftam  to  con- 
Gnn  this,  for  calomel,  beiug  abf>orbod  in  thia  way,  ought  to  rvecmblo 
blue  masti  rather  than  corrosive  sublimate  in  its  action, — whioh  it  dood. 

Tho  varying  constitution  of  the  alimontary  juices  and  tho  ooiDpleJC 
chemical  rclation.s  of  calomel  would  indicate  that  its  solution  in  tbo 
alimentary  canal  is  ueeomjilitthed  in  muru  wuys  than  one, — an  indica- 
tion which  is  confirmed  by  tho  varying  results  following  the  ingostiou 
of  the  drug.  It  in  probable  that  nt  times,  when  the  stomach  oontaina 
more  than  usual  of  i-liluridca  and  of  liydrochloric  acid,  a  very  slight 
portion  of  tho  calomel  is  converted  into  corroaiTo  sublimate,  and  that 
when  there  is  na  cxccrs  of  milphnroltod  hydrogen  in  lite  alimculary 
canal  a  soluble  sulphide  may  be  forrnvd. 

Since  the  labnrs  of  Hunter  iviul  llebra,  syphilographors  have  been 
oxpcrimonting  with  tlio  liypodci-mic  uso  of  mercury'.  That  it  is  posui- 
ble  to  produce  the  mercurial  imprcaaion  very  rapidly  and  vcrj*  success- 
fhlly  in  syphilis  bysueli  method  is  proved  beyond  cavil.  The  practical 
difficulty  haa  been  the  production  of  local  absoosaoa.  It  is  said  that  by 
Smirnoff'e  modification  of  the  plan  of  Sc-arenzio  this  obstAcle  has  boon 
largely  ovopoome.  Tho  proparalion  used  is  calomel  mixed  with  water 
and  chloride  of  sodium  in  Ruch  manner  that  the  mixture  contains  ton 
per  cent,  of  each  ingri:dient,  It  is  cssuutiai  that  the  hypodormic  in* 
jcetion  be  made  in  lho  buttocks,  in  the  neighborhood  of  tho  vertical 
fold  or  d(>pre«Hion  which  occurs  in  most  lean  peraona  about-  on©  inch  and 
a  half  behind  tho  great  trochanter,  Accoi'ding  to  SmimolT,  tho  advan- 
tages of  this  treatment  aro  its  nlmplicity  and  ease,  its  efficiency,  and 
'.he  little  liability  to  produce  ecrious  mercuriulicution.  One  and  a  hall 
grains  of  calomel  may  be  used  in  eat  h  injeeliun  the  two  injoctions  being 
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administoret]  at  once  on  oppontto  lidos  of  the  body.  The  injection  &]i*iiild 
not  bo  ropoated  in  luiw  Ibuti  four  clan's,  and  lu&y  be  employed  only  once 
a  wMk.  1  trii>d  the  plan  in  one  cM«,  with  the  result  of  &  eloughing 
ulcer  two  inches  doop.  Vnrious  other  propnmtions  of  mercury  have 
been  used  ioHtead  of  calomel;  especially  ii^  tbo  yellow  oxide  KUspenUod 
in  liquid  vaseline  commended  by  Balzer  and  other  Fruncb  pbyelciana. 
It  appears,  liowoN-or.  to  pnjduco  more  irritatioD  than  doca  calomel."  Bel- 
lini iilaluH  that  sevoro  con^tiiulional  e>ymptomB  aiu  liable  to  bo  produeod 
in  pei-«oiis  who  are  talcing  alkaline  iudidoe  or  bromides. 

Tho  induonce  of  calomel  upon  tho  9\'»tem  boa  boon  sufficiently  dt»> 
cu»9ed.  It  rvmaina  only  to  itiale  that  it4  fVeedom  from  all  irritant 
propertiea  h  tthowu  whoa  taken  internally  or  when  u^od  oxtomally. 
Probably  no  single  doAO  of  it  Li  capable,  in  the  averngo  man,  of  acting 
as  u  riutunt  poison,  since  it  h  Btuti>d  ihat  in  the  We^kru  Uiiitett  States 
it  is  very  frequently  taken  in  teaspoouful  doaos,  that  sixteen  gr&ins  of 
it  will  act  OS  vjgoronely  as  an  ounce,  and  that  a  pound  of  it  has  been 
giren  in  a  case  of  cholera  without  risible  efTect.t  It  seems  to  me  most 
probnblo  that  tho  absence  of  serious  reanlts  IVom  the^e  heroic  amounta 
ia  due  to  tbo  alimentary-  caual  beiuj;  Daablo  to  dissolve— (.e^  to  absorb 
—tho  calomel.  V.  D.  Lento  hu»  ctuimed  that  given  in  this  way  tlis 
drug  acts  ax  a  itodative  and  does  not  produce  inerciimliKiition,  nnd  Mrs. 
Putnam- Jncobi  bclieros  such  donee  lo  bo  valuatile  in  diaeasca  whoro 
thero  ia  "sudden  ovor-distuution  and  paralytic  coiiKosiiOD  of  oxtenaivo 
regions  of  small  blood-vosseU."  (See  New  York  Med.  Joum.,  xi.,  1870; 
xxlx.,  XXX.,  I87f>.)     For  use  of  t-atoinol  as  a  diui-oiie  and  in  dropsy,  m« 

DiL'BZTtOB. 

Adui»]8TIutiok- — ^When  It  ta  doalred  to  produce  oonstltullonal  mcr- 
cnriuliEation,  the  dosv  of  calomel  is  a  half  to  ouv  ^min  ;  a«  a  purgative, 
trom  six  to  ten  grains  are  administorcd.  and  tolNrwod  in  ftix  hours  by 
Seidlitii  powder,  or  other  siihne,  if  required;  or,  as  is  pruferrod  by  soino 
practitioners,  a  quarter  of  a  grain  ia  given  every  hour  until  throe  grains 
are  taken  or  purij^ation  is  indu  «d.  Minute  doses  (onc-^ixlh  of  a  grain) 
of  calomel  given  every  hour  afford  a  very  good  method  of  improtuing 
th«  ayatcm  rapidly.  When  it  is  desired  to  get  itscoiislitulional  influence, 
It  is  generally  necessary  to  conjoin  opium  with  it,  to  proront  purging. 

HTDKAKOTRI  CHLOUIDUM  CORRO»lVUU-CORBUSIV£  CUIX>JtIDE 
UP  MERCUUV.     U.8. 

Bichloride  of  Jfe/vary,  or  Chrrosive  Sublimate^  ia  made  by  subliming 
the  bisnlphatc  of  mercury  with  common  enlt.  It  occurs  in  the  form 
of  colorless  crystals,  or  of  whit«,  Bomi-tranftparcnt,  crystallino  mosaca, 
of  an  ncrid,  metallic,  st^*plic,  and  very  peretslont  taate.  soluble  in  aiz* 


*  CtaniH  Lo  Sjttrtmeulab.Jm*,  1S71 1  ImtJtn  iliH<^t  Stcord,  lftT>;  KlHllli«r.a«rr«f»^ 
nt  dir,  ISTT,  >I:  KmU.atn.it  Thinp.,  9x\i.  ittii  MtO.  WWIflurir.,  X«.  fl,  IS8T  t  Jf.  T. 
lf*Ji*»l  fffMif.  July.  IS»7. 

t  Pr«f(Mor  Oc-tg*  B.  Vlvud't  Tltnrtm*i*t,  vol.  U.  f,  M. 
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touo  psrt«  of  cold  and  in  ttiroo  of  boiling  water.  Tl  Is  at  ooco  distlo' 
guiabed  from  tb«  olbor  mercurial  preparation*  by  iu  color,  last«,  and 
solubilily,  and  by  its  forming  a  yellow  prcdpiute  with  Ume-water. 

Phtbiolooical  Action- — Corrosive  sublimate  is  n  violent  irritaol, 
and  in  coDCcaintcd  form  caustic.  When  given  in  BmaU  repeated  doso^ 
altbouglt  capaVl«  of  inducing  salivation,  it  is  kes  apt  to  do  so  than  ti 
calomel  or  blue  pill.  In  ovonloMs  it  produces  ejmptoms  of  irritant 
pottioning  of  a  sererity  propoilionate  to  the  doso.  If  the  latter  b« 
ftmall.  tho  mauifestationB  may  be  only  some  nausea,  alight  btiming  in 
tho  Btomoch,  colicky  painB  in  thd  abdomen,  and  diarrboea.  Ail-or  Iarg« 
doflOB  tbcHo  Bymploms  are  intensified.  The  subject  first  esp«riencc«  a 
pecutiar  metallic,  coppery  ta«te  at  or  Bliorlly  aflor  swallowing  the 
poitton.  If  the  eolution  be  concentrated,  deglutition  is  interfered  vrith 
by  a  spasm  of  tbo  iqumIob  of  the  throat  and  larynx,  cautiiDG;  a  feeling 
of  Huffocation,  and  sometimes  even  the  rojcctJoa  of  Ibe  draoght.  Tbea 
burning  painx  are  experienced  in  the  (esophagus  and  stonmcb,  folkm«d 
hy  violeut  vomiting,  at  firat  raucous,  then  bilious,  and  finally  bloody, 
and  by  eerore  abdominal  pain  and  tendomcsa,  with  profUae  purging,  at 
flrnt  ecrouft  in  character,  but  afterwards  affording  only  email,  mucous, 
bloody  dtools,  which  ore  often  voided  irilh  much  ntraining.  The  bi-cath 
generally  bocoinea  folid  and  offensive  in  a  %-t.'ry  short  time  In  tbo 
course  of  two  or  throe  hourn,  rory  rarely  in  less  than  an  hour,  collapse 
OOCum,  with  amall,  frequent,  irregular  pulM),  pinched,  anxious  fhco,  cold 
SXtremilios,  and  tonally  death,  prucuiiud,  it  may  bo,  by  fainting,  cod- 
valsionH,  and  coma.  The  urino  is  very  murh  Icttscuod  in  quantity,  ia 
Bomutiiucs  albuminous,  or  ewu  bloody,  aud  not  rarely  is  suppraseed. 
If  tbo  patient  survivoa  several  days,  a  potettbial  eruption  may  appear, 
and  nalivation  soinotimes,  but  not  always,  occurs.  In  $ome  cai<«s,  after 
the  collapao  there  is  an  atlompt  ut  a  febrile  reaction,  whieb  «uon,  how- 
ever, gives  place  to  a  second  and  fetal  prostration.  When  recovery 
ncoHr«  filler  severe  poiaonintj,  I  he  convnleHOence  is  slow  and  protracted. 

In  regard  to  chronic  put^iiing  with  corroHivc  subliiualo,  Rufficieat 
has  been  naid  under  the  general  heading,  except  that  uolicby  pains  and 
abdominal  disturbance  aro  more  nptto  occurwith  it  than  with  tho  leas 
irritating  propurations.  MM,  Arnusiiii  claim  that  chroiiiu  catarrh  of 
the  excretory  ducts  of  the  paoci-enH  is  a  pronounced  Icnion  In  chronla 
poisoning  of  animals  (Journal  <ie  Bordeaux,  Deo.  1883).  It  should  bo 
looked  for  in  m-in,  and  its  prosenue  miirht  be  of  incdico-Iognl  value. 

Si'vora  purging,  and  even  fnlnl  poisoning,  mny  rt-Milt  ftxim  a  Kiuglt? 
external  application  of  this  preparation  of  mercury;*  and  in  animals 


f 
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*  Bw  OBI*  »p4rt*l  b]r  Dr.  M««rOf,  Lnorti,  S»pt.  16,  I6?t,  In  wblcb  ■  ■olntlon  (fr.  U  la 
rSI)  <"■  •I'pl'^  "ll''  ■  mn«l'*-li*lr  btiub  W  [k«  bmJ  at  ■  cliilil  nlno  jtftn  uld.  lor  Iba  aura 
of  tlJiaa  Uuuuns*.  Tb«  iyiupcom  vera  ilia rr ban,  imfuso  ulivatlaa.  bn-l  KrotC  pra*tnlHin, 
ett4J»|t  In  ila>(h.    WashlHi*  nat  tfca  «if  in*  rllb  »  fnlutiuD  of  ourrotiir*  tubliinnta,  ana  part  ta 
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killed  by  hj-podonnio  injections  of  it  (boo  oxperimont*  of  Dp.  J.  Bo««n- 
baoh,  Schmidts  Jahrburher,  Bii.  cxiiii.  p.  9)  di(irrh«a  and  othor  indica- 
tions of  gautro-intestinal  irritotion  arc  proinincnl  Bj-mploins, — facts 
vhich  indicate  tbab  the  bichloride  ia  eliminated  unchanged  fVom  tb« 
alimeatAry  catial. 

IlrDiuiuiTat  IoDn>rii  Tiride — Greex  Iodidr  op  Mkrctrt.  17^ 
— This  Prododiile  of  Mtrcury  ia  inaiio  by  the  direct  action  of  iodine 
upon  the  molal.  It  10  a  gntoniDb-ycllow,  odorleee,  and  t.t«tcIo9A  powdor, 
insoluble  in  water,  cther,'aQd  alcohol.  Compared  wilh  the  biniodide  or 
the  bichloriJo,  it  ia  a  mild  preparation,  nnd  has  boeu  iwcd  to  produce 
constitutional  impression  in  syphilis,  OHpcciully  when  of  long  atandinj;. 
The  iodide  of  potouium  coavorta  it  into  tho  bioiodido  and  metallic 
mercury  {VJS.  Diapenaatory),  and  should,  thepofore,  noror  bo  given  in 
combination  with  it.  The  nltoniliTe  dofie  is  one-fourth  of  a  grain  throe 
timoa  a  day,  iucroaaod  to  a  grain  if  necessary. 

UrDRjlHOTR.!     ICDIDUU    BUBRUU — ReD    lODlDE   Or    HXKCUBT. — The 

Biniodide  0/  MiTCury  Is  made  by  precipitating  the  bicblorldo  of  the 
motnl  with  iodide  of  potamium.  It  Is  n  »carlvt-rud  powder,  insoluble  in 
water,  but  eparingly  soluble  in  alcohoi.  It  is  a  powerful  local  irritant, 
producing,  when  taken  in  ovenlosee,  eymptoma  and  ro8alt«  very  eimilor 
CO  thoae  caused  by  corrosive  itublimute.  It  is  used  n  good  deal  in  tertiary 
syphilis  and  in  syphiUtic  rheumatism  ;  also  to  some  extent  as  a  local  ap- 
plicsktion  in  hpua  (see  Annuairt  dt  Thirup.,  I8&3).  It  is  mueh  mere 
active  than  the  protiudide,  nnd  ehould.  be  used  as  cautiously  and  in  the 
eame  do«e8  ns  corrosive  Hubllmato. 

The  U-S.  Pharmftcopocio  also  roeogniiM  the  following  proparationa 
of  mercury: 

The  dcutoxido  occnrn  in  two  forms,  the  Yellow  and  the  Red  Oxidt 
(Htdoarothi  Oxiddu  Flavcu,  UrDiiAKorni  Uxidiiu  Rt;ni(i:ii).  Both 
are  UHod  upon  w/trM,  ehaneres,  etc.,  solely  for  their  local  effects,  and  are 
Blimulantnnd  nltorative  whon  diluted,  mildly  eschnroiic  when  in  powder.* 
Prom  Hydrnr^yri  Oxidum  FItiviini  Is  mode  tho  oleate  [Oteatum  ITydrar- 
gyri — 1  to  10,  U.S.).  The  Red  Precipitate  Ointment  (  XInifuentum  ITydrar' 
tftfri  Oxidi  RhM~1  to  10,  JJS.\  and  the  Ointment  of  the  Yellow  Oxidt 
i^Unguetttvm  Bydrargyri  Oxidi  Ftati — 1  to  10,  U.S.),  very  goncnilty  ro. 
qnirc  dilution  with  lard,  and  arc  much  used  in  chronic  sKin-affectioM,  in 
obfltinnte  conjuncticitia,  in  ptorophthalmin,  etc. 

Tbe  JUd'sitipMde  of  Mercury  (UrnRAnoTRi  Sdlphidum  RtBBrji, 
ir.S.),  formerly  uncd  a  good  deal  in  fVtmigationB,  \h  now  rarely  employed. 
Tvrpcth  Adneral, or  YelfotB  Sahsuipkaie  of  Mercury  (UjDitAKQrai  Stinscif 
PBAA  FLAVCi,  U.S.),  A  lemonyvllow  powder,  sparingly  soluble  in  walur, 
is  a  basic  acaqulsulpbate  of  the  deutoxide  of  mercury,  prepared  by 
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ihrovring  tTia  blsalpliato  into  water,  which  cadms  It  to  break  ap  into  i 
supcrsuliilmtc,  which  rcitmitis  in  eolution,  un<l  tho  salt  in  qucstioo, 
which  precipitates.  Turpcth  miooral  has  been  uaod  ae  n  harsh  omotic, 
and  nlso  as  an  alt-crativo,  biit  \a  now  mroly  omployod.  In  cr^up,  in 
emetiu  <!()«e«  it  i«  still  very  liighlj-  ealoeinui)  by  Bomo  prnclitionert,  and 
has  been  iiiordinntely  praised  hy  Dr.  Fordyce  Barlicr.  It  is,  however, 
a  Tory  dangoroud  remedy,  Einc«,  if  it  fail  to  romit^  it  may  caiuw  a  fatal 
gastrn-enlerititi,  eapcciaUy  in  the  young  child.  Two  caaos  of  Rich  char- 
acter  »ro  roeonlod  by  Dp.  A,  McPhedran  (^Med.  Neips,  xliii,  682).  The 
daw  nn  nn  alterative  in  IVom  a  quarter  to  hiilf  a  grain ;  na  an  eniotic, 
for  a  child  two  j-ears  old,  two  grairiB  repoafod  in  fifteen  miimtcfl,  if  it 
lins  not  operated.  Forty  grains  of  it  (Gwi/'s  Hospital  Reports,  vol.  y^ 
3d  series)  have  cnii»cd  death  in  the  adult;  proAigo  salivation  camu  on 
in  six  bourn. 

White  PrecipitaU,  or  Ammoniafed  Mercury  CIlYDttABOTRnM  Aumoki. 
ATPM,  U.S.),  18  a  white  complox  powder,  mndo  by  prflfipilating  the 
bichloride  with  water  of  ammonia.  It  is  used  in  the  Corra  of  ointment 
( Unguaihim  Hyirnrgijri  Ammoniati — 1  to  10,  U.S.)  as  a  local  applicatioo 
in  various  ekiu-afTec-tiont). 

Jilark  Waih  and  Ycllaic  TVnsh,  two  nonofflpinnl  but  favorite  prepa- 
ratioDS,  are  roepcctivuly  made  by  tho  addition  of  a  drachm  of  calomej 
to  a  pint  of  lime-water,  and  of  half  a  drachm  of  corrosive  suMimato 
to  a  pint  of  lime-water.  They  depend  for  their  virtues  upon  the  hlavM 
and  yollow  oxides  of  mercury,  and  are  weed  esclusively  aa  local  appli- 
cations to  chancres  and  other  sypkilUic  vJcers.  Th«  yellow  wash  is  much 
tho  more  Htiinulating  of  the  two. 


lODUM-IODINE.    U.S. 

Iodine  is  a  soft,  friable,  opaquo  substaneo,  ooeurring  in  cryslalline 
HOlos  with  a  nemi-motallic  UiHtro  and  of  a  bliiinh-hlac-k  color.  Its  odor 
Toecmbloa  that  of  chlorine  ;  its  tftsl*  is  hot  and  acrid.  It  is  somewhat 
volatile  at  ordinary  temperatures,  but  when  heated  to  225"  F.  melta 
and  emiCfl  tho  bcnutif\il  piirpio  nr  violet  vapor  to  which  it  owes  ita 
name.  It  is  freely  soluble  in  glycerin,  alcohol,  and  ether,  but  requires 
seven  thousand  times  its  weight  of  water  to  dieeolve  it.  With  starob 
it  strikes  a  dccp-bluo  color,  and  this  tost  is  so  delicate  that  it  will  indi- 
cate tho  presetioe  of  iodine  in  four  hundrod  and  G  fly  thousand  timea  ita 
weight  of  water.  In  testing  animal  liquids,  such  a.s  nrine,  for  iodino.  a 
amall  (luantity  of  nitric  acid  i^oiild.  bo  added  to  instiro  ita  being  fi-cc  in 
the  liquid. 

Pbtsioloqicu,  Action. — Iodine,  when  applied  to  any  part  of  iho 
body,  acts  as  a  very  powerful  irritant,  or,  if  in  highly  concontmtcd 
form,  as  a  mild  caustic.  Tho  tincture  stains  the  skin  yellow,  and  causes, 
if  applied  with  auflioient  freedom,  smarting,  some  orythetnatoiia  inftam- 
maiion,ajv1  '     "  'utaialioii.    Ita  repeated  appilcaiioo  bliaten  and 
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dMtroyfl  the  cuttclo.     Upon  mucous  niciiilimncH  Ub  octton  I8  moi'O  m- 
tanw  thao  upon  the  ekin. 

Wbon  takon  internally,  a  eingle  modcmto  doso  of  iodino  cuuws 
merely  sumu  g:istnc  unL>aitines<i  aoc)  a  diwtgreeaHo  meUiUic  lute  in  tbo 
month  ;  whon  lur^or  arnoiinto  are  invested,  the  j^trio  aneasinosa  muy 
be  intensified  into  violent  vomiting,  -with  incrvoscd  wlirary  flow,  ab 
dumina]  pnina,  and  even  purging.  In  euffiviont  quunLity  it  is  a  poisoii; 
ulthoagb  very  (cvr  duathn  tiAvc  been  reconlod  aa  cani^ed  by  it.  The 
synipturntt  protluccd  by  toxic  do».'a  tiilton  into  (bo  nluinucb  art;  btirntag 
pain  in  tbo  CBSophagas  And  Atomncb,  vomiting,  purging,  amnllnoes  of 
tfao  pulfle,  general  deadly  pidlor,  lcfM;ening  or  nno»t  of  the  urinary  so. 
crctiun,  soiiiDtimcs  violent  excitement  witb  convulsions,  and  colbipso. 
Tircnty  grainA  of  iodine  are  said  to  bare  caused  deatb,  and  two  dracbms 
and  a  hnlf  have  boon  rccovored  fh>m.  (For  camRi  soo  'Woodman  and 
Tidy,  also  Munchtmrr  Med.  WockentPkT.^  Feb.  1887.)  The  vomit  U  yoi. 
lon-i»b  brown  or,  if  slarcby  mattcnt  have  been  prciient  in  the  stomach, 
bluish.  Tho  injocUon  of  iodine  into  the  cavities  of  tbo  body  for  thoro- 
pt'utic  use  ha.4  several  times  be«n  Tollowcd  by  cy&nosiji,  thready  pulse, 
repented  vomiting  of  malturs  containing  iodine,  cxc4>«eivu  thirst,  8ali> 
Tiition,  diflicult  urination,  swelling  of  tbo  eyelids,  lariimgcal  pain,  vari- 
ous eruptions  upon  the  skin,  high  fovor,  and  albuminuria.  Sudden 
death  may  take  place  afler  some  days  from  heart- failure.  A  character- 
islic  cawo  is  that  reported  by  Dr.  E.  Jtose  {Xothnagd's  ATzntimittdlehrt, 
Berlin,  1870, 2S2),  in  which  dentb  rveuttod  from  a  large  injection  into  an 
ovarian  cyst.  Very  soon  aft«r  it  was  given,  there  onsuod  severe  thirst, 
with  great  drynoss  of  tho  throat  and  mouth,  and  then  painlees  vomiU 
ing  of  water}'  mattcra  containing  iodine.  The  whole  surface  became 
Tory  pale,  tho  oxtremitice  cyanosed,  tho  radial  pulao  very  fiioquent,  but 
so  Amnll  that  it  could  not  bo  counted,  tho  urino  very  scanty,  daik  browo, 
and  rich  in  lodiua  Ailora  time,  reaction  oceurrud.  For  three  day*  tho 
vomiting  persisted,  the  pulse  woh  very  Arcquent,  full  and  hard,  and  the 
cliock  put  on  the  glow  of  high  fever,  but  tho  tvnipcrat lire  did  not  rim 
above  37.18°  C.  On  tho  fourth  day,  oxanthematous  blotebos,  not  dis- 
n)ipcanng  on  prcoanro,  appcairod  on  the  skin  and  in  tho  mouth ;  the 
sputa  became  bloody;  and  mooslruation  occurred,  two  and  a  half  weeks 
too  soon.  Tho  urine  remained  scnnty,  and  on  the  eigbtJi  day,  when  all 
other  fl\Tnpl«ms  mvc  swelling  of  llie  parotid*  had  di*app«iired,  still  i-on- 
taiiied  iodine,  and  wiu  atbuuiitious.  Ou  the  tenth  day,  in  ibe  midst  of 
apparcDt  convalescence,  the  patient  died  suddooly.  In  a  rano  reported 
by  I>r.  W.  O.  Cii[p<>por  {Thfu^p.  Goi.,  vol.  iv.,  1888)  two  dmchms  of  a 
tincture  used  externally  on  a  child  of  eleven  yours  destroyed  all  the 
skin  from  alKivo  the  Vaee*  to  below  the  anklcA.  After  twoQty-foiir 
hours  there  duwlopod  headache,  backache,  somo  diarrboil,  vomiting, 
great  thirst,  constant  deaire  to  urinate,  suppression  of  urine,  pnapi»im, 
giddinciss ;  fitmlly  dysenttry  without  rtw  of  tem|H*rature,  biecongb, 
bomorrhage  fVom  bowels,  great  giddiaees,  and  death  on  tbo  sixth  day. 
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In  ttie  experiments  oC  Jdrg  nn<l  his  piipili*,  doaca  of  iodine  of  i 
grain  to  a  gmin  and  a  balf  gave  ri§0  to  colkky  puins,  i iicn.>£itwil  ap|^lite, 
waU'rj-  ntuulfl,  nn  iticreawd  secrolioo  of  urine,  msUise,  and  some  htmd- 
aobo.  When  the  dwc  wm  uugmentod  to  two  grains,  &  diQ'uMd  eeQM 
of  heat  and  »inxu!il  uxcitunieiit  wiit6  Bupvmdded.  Other  obHerrers  havs 
noted  this  abnormal  Hoxual  excitement,  and  some  bare  Mated  that  at 
limes  it  procodvs  atrophy  of  the  inarnina:  or  of  tho  tvsliclixi.  PrurcfHor 
Stilii  affirms  that  tho  monatnial  flow  may  become  excosaivo,  or  that 
during  pre;»nQncy  abortion  may  he  canned.  Very  lai^e  quantitieH  of 
iodine  arc  aswrlcd  to  have  been  taken  wilhoul  serious  roBulta.  Julia 
do  PoiilenoUa  (quoted  by  Stille,  Thcrapeatiea,  iL  731)tell8of  a  man  who 
took  two  and  n  half  drachms  of  iodine  without  experiencing  any  ro- 
markabio  efTuuta;  and  Magundio  rvlntoa  the  caite  of  a  child  four  yean 
old  who  swallowed  ten  grains  without  serious  eonAequonccs.* 

In  tbu  cxpurimuntH  of  A.  IIoyguH  and  rrufosHor  Btnz  (^Arch,  f.  Expo: 
Path.  u.  Pharm.,  x.  229,  xiii.  314),  preparations  of  iodine,  iodide  of 
potassium,  and  iodoform  in  I'atal  doses  produced  in  tho  lower  aniniaU 
wido-spreod  fatty  dcgcnomtions. 

If  tUU  doBOS  of  iodine  bo  exhibtLod  conlinuout«ly  for  a  length  of 
time,  a  train  of  phenomena  result,  known  bs  lodism.  In  Pftgard  to 
thoHU  tbura  bus  been  a  good  deal  of  dilTerence  of  opinion  and  8tate> 
inent,  a  diiTurcnco  which  seems  c-xplainablo  only  upon  the  supposition 
that  diifcrcnt  individualit  uro  difTcrvntly  affected  by  tho  drug.  Itillict 
(Trousfloau'a  report  on  his  memoir,  Bull,  de  VAcad.  Hotf.,  xxv.),  who  haa 
bad  wide  opportunities  and  hm  apparontty  studied  tha  subject  wry 
closely,  make:!  tbrcu  forms  of  iodic  intoxication :  fii-st,  that  in  which 
theeyniptoms  are  those  of  f^astric  irritation  ;  eocond,  that  chnractoriz<td 
by  nonroHS  iroublos,  neuralgia,  ringing  in  tho  ears,  coii\'uUive  move- 
ments, disturbed  inteltcctton,  with  coryza,  ophthalmia,  salivation,  vom- 
Iting,  diarrhdja,  polyuria,  and  cutaneous  eruptions,  and  in  some  cnsos 
atrophy  of  tho  mammie  in  the  fomalo  and  of  tha  tcstielos  in  tho  maIo;t 
third,  iodic  cachexia,  caused  either  by  iodine  or  iodide  of  potamium. 
ooniiiiuously  used  for  many  months.  It  is  said  to  be  tnost  easily  In- 
duced in  goitrous  porsons,  and  is  characterized  by  rajiid  emaciation, 
commoneing  mostly  in  the  face,  nrd  severe  nervous  palpitations  of  tho 
heart,  with  excessive  app«tito,  which  soraotlmos  precedes  ond  somotinaoa 
follows  the  loss  of  dosh.  So  long  as  the  drug  continues  to  be  taken, 
theeo  Rj-mptoms  continue  to  progriw*.  and  after  a  time  hysteria  or  hypo- 
ohoadriaais,  with  insomnia,  mnnif««t«  itself.  The  goiiro,  the  mammn, 
and  Ihu  testicles  wattto  away  together;  but  if  tho  modioinebeiituipendcd 
and  health  gi-adually  returns,  while  tho  ahiionnal  growth  reappears,  the 
sexual  glaods  rvinnin  wasted.    Tho  second  form  of  iodism  of  Ititlict, 
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10  wliieh  the  norrotts  symptoms  nro  pronnnont,  bns  been  spokon  of 
by  other  iiiitboriLieH*;  and  Brodio  has  e-ipcciiilly  uulud  dittinrbaiiCM  of 
vision,  And  parnlyaift.  In  hoiiiu  ruru  t-ases  neuralgic  ]>n)iis  niid  oUi«r 
(lieturbunciis  uf  nfirva-fiinctions  b^ive  occurred,  iiidk-ittiiii;  that  iodine  is 
CApab)«  of  causing  a  peripheral  neuritis.  (Seo  Tkerapevt.  MonaUh^U^ 
Bd.  iii..  1888.) 

lodiMm  :u  I  hnvo  scon  it  Af\cr  tlio  tborapcutic  uao  of  tho  druv;  Has 
cbiedv  connietcd  uf  ofToctioiu  of  tho  sltin  or  of  tho  mucous  tnciubranod 
of  tho  noM  And  mouth.  The  symptoms  aro  hoavy  pain  ovor  tho  rogion 
of  tbt)  fruntftl  i^itiiiH,  coryzik,  sore  ibroat,  pt/allsm.  and  an  eruption  upon 
tha  skin,  which  \*  usually  an  acne,  but  may  take  almost  any  8lia])6. 
In  \\A  Mrious  forma  it  bccomott  puatulur  or  bulln-Iikc,  and  mny  ho  &«- 
compani«'i  with  much  ilarmalitia,  ulcomlion,  and  even  vory  violent 
coQHiituiiuuiil  diaturbancM.  A  remurkuljlo  itxlic  dermatitis  luherom 
hns  been  noted  by  IteHuior,  I>uhrin<;,  and  R.  W.  Taylor  (seo  New  York 
Med.  Jovrn.,  November,  1888).  Iodic  accidoms  are  eapeuially  apt  to  be 
e^roro  when  thoro  la  kidncy-diHonec,  aa  in  a  case  raported  by  Dr.  P. 
\{iAt (^Berlin.  KUn.  Wockensehr.,  ISSC,  p.  580J.  in  which  forty  grains  uf 
iodide  of  potaM^ium  given  in  two  da^it  appear  to  have  produced  death. 
(Sooalso^ovrn.  Cvtan,and  V<n<r.X>ia.t\v.;  MuMkentr M<d.  Wochenschr., 
wola.  xsxiii.  and  xxxiv.) 

Most  aiitborilieti  aftirm  that  iodino  and  io^lide  of  potassium  produce 
similar  symptoms.  Frofonsor  ij^  {Loiuloa  Med.  Jiecord,  i.  777)  indood 
AMertd  th&t  iodine  oxi9t«  in  tho  blood  only  in  the  form  of  an  ulkalino 
iodide,  while  Dr.  il.  KAramerer  (^Virchowi  Arcftiv,  lis.  4C7;  Ix.  &2ZJ 
and  Professor  Uiuz  bulieve  tbnt  tbo  iodidon  are  docoiujwMd  in  tbo 
liaaaeH  and  act  by  the  liberation  of  tho  iodino.*  I  do  ool  think,  how- 
«TW,  that  thow  viem  can  bo  accepted  as  completely  ostabli^hod,  and 
the  general  prvfi.>^ional  belief  is  that  tb«  Iherapeutio  value,  and  con> 
Bfquently  the  physiological  action,  of  iodino  and  iodide  of  potoMiuni 
ore  dilFuront.  Iodine  is  univonsally  profcrrud  in  acroAiloais,  th«  iodide 
ia  rheumatism.  I  have  given  tho  «iUt  in  enormous  doacs,  and  have 
Men  norroos  symptoms  in  only  a  single  case, — a  man  who  rooeivod  for 
a  lung  time  two  hundred  and  seventy  graina  a  day,  and  who  was  in> 
tensely  sleepy  and  stupid,  presenting  symptoms  oxnctly  similar  to  ihoac 
of  bromiim,  including  no  eruption  of  acno. 

Iodine  and  il«  salts  are  certainly  absorbed,  entering  into  all  (be 
UaiDea  and  fluids  of  the  body,  and,  contrary  to  the  old  assertions,  ovon 


•  Onitull  alM  rratmnt  Bnebttm  (ArtA./.  E^ptr.  Patk.  h.  /Inn*.,  Bil.  lil.).  Dr.  Itaba. 
J«ioax  (Oiu.  Btitl^  MU,  II.  IJ)  (bniiil  UmI  i»dia»  Ugaetad  inta  foiBM-plp  >aff«ri«g  (Von 
■MlJKMltt  ^•IhU  hM  ao  lnBiMn««  vpoB  tb«  dUaa**,  •*«»  if  Ui«  ivVt'ii'M  ^  r«p«*teJ  Mtil 
Ue7  kin  iha  ulnul,  uiJ  ibat  tbo  blood  aba  b  u  |>olfoii«iu  m  trtt  to  oihti  (<aiw*-pi(«. 
Ttiii  I«d  tiin  la  b«n*T«  tliftt  U*  lodina  ciliU  la  lh«  blood  In  a  nair  eMDpoan4  »blcb  li  MM 
aailH^s.  Ha  WIcvm  Uib  tomymnA  lo  ba  ftlhanlaoiH,  bteawo  ba  hu  Ibood  Ibat  Mlnr 
Mt>a4  with  aillli  **  aibumbiMii  aAlttUtta*  aten  dikpp«an,  to  Ibai  K  Muaot  b«  roMpiiuil 
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ioU>  BcrouB  and  other  oxailatoci  (bco  Dr.  G.  Lcuch,  Ccnimlb.  Klin.  Med., 
1890).  Tlie  iodine  ia  el iminutud  purliy  as  an  alltulinc  iotlitlo  and  punlj 
in  organic  combination  (E.  Hnrniiek,  Berlin.  Klin.  WocheracK,  1882).  It 
ban  been  found  in  the  serrptions  of  tho  xlcin  (Dr.  It,  W.  Tnylor.  Amer. 
Joum.  of  Sypkilag.  and  J)ervnit.,  1873),  and,  ucuonjiiig  to  See  (Ijondon 
Med.  Jtceord,  u),  may  exist  in  tbo  tialiva  After  it  liaa  diE^ppeared  from 
the  iirini>-.  It  pi-obnMy  oeo»[]«R  nlao  to  Ktmc  extent  fVom  the  JnlofftiDOB, 
but  ilH  chivf  channel  is  through  tlie  Icidneys.  In  a  patient  under  my 
care,  takiii;;  daily  thruc  hiiiidrc^d  nnd  sixty  grairia  of  tbe  iodide  of 
potUsium,  Dr.  John  Marsbull  rccoTcrod  daily  two  hundred  and  sixty- 
five  grains  fVoni  tho  urine  (tMw  aho  Ehlc^rs,  Ann.  de  Dermat.  et  Sffph., 
1690).  Proftigsor  Siio  stnlos  lli&t  i  Is  uliniiimtioii  lh  apt  lu  bo  iiTLtguliir,  bo 
that  ibo  drug  niny  Hrnimiilnie  in  the  aystcm.  The  action  oPlbo  iodidcn 
upon  tho  circiilntioa  lius  bucn  eludivd  by  vnriuufi  «xperinicnt«ra  with 
somowhiit  conlradiotopy  results.  Ruse  (  Virchow's  Arch.,  Bd.  xsxv) 
believed  that  ihc  iodiilo  jirodueed  a  vascular  ^]mHm,  but  irio!<t  tubtw- 
queiit  obacrvurs  have  claimnd  dilatation  of  tho  emiiU  twimIb,  and  Six 
and  Lapicque  {^HuU.  Acwl.  d.  Med.,  xxii.,  I88y)  believe  that  tho  iodide  of 
potiifisium  acts  liico  dii;ilftlit«  upon  the  hmrt,  but  tint  it  uImo  dilalos  iho 
\-C!Wtels.  and  in  tiii»  wny  rclicvoR  anouriatn.  asthma,  etc.  (i)«v  also  Pierrot, 
Nancy  Thesis,  310,  I3fl0),  On  the  other  hand,  Pi*evo8t  and  Binct  (Bevue 
Med.  Suifse  Jiotn.,  1890),  have  corao  to  tho  conelusion.  wirh  apparent 
eorrectnosa,  that  watery  iodic  Bolulions  slowly  injeelcd  into  the  veins 
have  no  elToct  ttpon  the  circuUitiun  unless  in  overwlivlming  amoiinli 
nevertheless  the  iodide  of  potaMinm  injected  into  the  veins  when  in 
voi'y  feeblo  doBC  causes  toniporar^-  rise,  but  whon  in  larj^  do40  markod 
depreasiun  of  tbe  arterial  preseuro.  It  sceniB  to  ni«  very  Apparant  that 
the  action  of  iodliia  and  the  iodide*  upon  tho  circulation  ia  very  feeble, 
and  from  a  tburapcutic  point  of  view  has  no  vahic. 

Iodine  19  certainly  absorbed  and  is  climinatod  chiefly  by  tho  kidneys, 
bnl  probably  (o  a  greater  or  Ices  extent  by  all  the  mueoun  mcmbpanca  ; 
and  Dr.  R.  W.Taylor  {American  Jovrncd  of  SyphUography  and  Derma- 
iatogy,  April,  1873)  bolicvcB  that  bu  oblainod  in  a  case  ovidencca  of  the 
li-ce  escapo  of  tho  Iodine  through  tho  skin.  Profcflsor  See  a«i«cn». 
{London  Mtd.  Record,  i.  757)  that  tho  oliminulion  lakes  place  slowly 
and  intermitLoniiy,  so  that  tho  drug  when  given  continuously  accuniu- 
lates  in  the  »y9tom.  Uo  farther  etalcH  that  it  can  be  found  in  the  Kaliva 
after  it  baa  disappeared  fl'om  tho  urine.  The  iodine  soeins  to  bo  elimi- 
nated partly  aa  an  alknlino  iodido  and  partly  in  orjTanio  oombination 
(E.  IlarnacU,  Btrlin.  Klin.  Wochcnschr.,  IS82,  No.  20). 

During  its  poMsago  through  tho  kidncya  iodiuo  undoubtedly  exerta 
an  influonco  upon  those  organs,  an  is  shown  by  itti  producing  albiuni- 
nurin  at  timon.  It  is  indoed  asserted  that  it  occadonally  cauue  a  true 
tubular  ncphritia.  The  evidence  as  to  its  cfloct  upon  the  solids  of  tbe 
ui-iae  is  both  contradicVery  and  insuBictoot.     M.  Itabutcau*  dieted  bim- 
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wiir  for  fivo  days,  measured  the  quantity  of  uroa  daily  oliminntod,  took 
iodino  on  the  fiilh  dny,  and  found  a  decided  (l«crc4W0  in  the  oxcrotioo 
of  urea.  It  is  pluin  that  lhi«  vxporimoDtation  was  too  alight  to  be  of 
much  value,  and  Dr.  Hermann  von  Boeck  (^Zeitadirift  /6r  Biolc^ie-,  iU. 
393,  18C9 ;  ikhmdt's  Jakrbiicfur,  Bd.  cxlv.  p.  112)  round  that  the  ingce. 
tion  of  iodino  does  not  ioL-rcaitc  notably  the  elimination  by  the  kidn<>ys 
or  bowvlA.  On  the  otbor  hand,  A(.  Bouchard  (quoted  by  Sdo)  decloroa 
on  bin  jionional  oxporivnco  that  iodine  doM  incrvuiM  the  daily  olimitia* 
lioD  of  ui-ua,  o»i>ecia))y  in  diabetic  pationta.  Vr.  C.  Hnndficld  Joaea 
{BmI^9  Archiv(4,  i.)  analysed  the  urine  of  nis  pnlionts  inking  largo 
doms  of  iodido  of  patawiuin,  wilh  tho  fullowing  ruHutts:  timt,  wnter 
Encroaaod  in  three  cases  very  much,  in  one  slightly  so,  in  two  dimin- 
ished ;  FiocontI,  acidity  iocT<Mi»cd  in  tliroo  and  diminishod  in  two ;  t^inl, 
area  incrcni>ed  in  throe  and  diminished  in  tlircc;  funrtli,  pho^phortu 
acid  and  sulphuric  acid  incmased  in  four  and  diminished  in  two ;  fifth, 
cblorino  incrcnflcd  very  groatly  in  two  caaoK,  moderately  in  one,  nnd 
dccrcawd  in  two;  nixth,  urtc  acid  increased  very  greatly  in  two  cusoh 
and  diminiahod  in  four.  Dr.  Eugene  1.  Duchesne  (^Inavy.  Diu..  Paris, 
1885)  found  that  the  iodide  of  potassium  and  the  tincturo  of  iodino 
Dotobly  incrcnsud  the  climiuntion  of  urea,  while  iodide  of  sodium  was 
follovrod  by  a  distinct  decrease  of  1bi«  excretion.  All  the  preparations 
of  iodine  mwA  incrooMod  the  eliminntion  of  uric  acid. 

Thebapeltics. — ^Aaanaltcratiro,  Iodine  m  of  e«p«cial  vnlao  m  chronic 
Mcrofuh,  In  those  cases  in  which  thoro  in  indolent  enlargement  of  tho 
lymphatics,  which  exhibit  no  tendency,  or  but  little  tendency,  to  sup- 
purate, il  is  of  especial  value.  Except  in  very  acute  casoa,  however.  It 
tihonld  atwaya  be  tried,  even  when,  tho  ghtnds  do  tend  towards  snppn* 
ration,  oepocially  as  it  exerts  a  very  beneficial  iaflucnco  upon  the  ulcvjm 
left  aCt»r  suppuration.  In  other  forms  of  «crofVtlous  disease,  in  chrome 
etdargementa  of  tho  joints,  and  bone-affections  of  such  naturo,  iodino  is 
often  of  great  BOrrlce.  As  scroniloais  is  geoorally,  if  not  always,  asso- 
CHltcd  with  lowered  nutrition  and  with  anormia,  cod-livor  oil  nnd  iron 
in  soma  form  should  UHually  bu  admin iHtcred  an  adjuvants.  At  the  samo 
time  tliut  the  drug  is  exhibited  internnlly  iii  thc««  cases,  Its  oiDtment 
should  btj  fVocly  applied  to  thu  enlarged  iind  indurated  glands.  Expo- 
rienco  l)a»  demonstrated  tho  value  of  iodine  in  goilrt,  whether  of  the 
ordinary  varioty  or  of  that  known  as  exophthalmic  goitre,  or  Grarxs's 
disease.  All  tumors  of  the  thyroid  body  aro  not  goitre,  however;  cystic 
<l«£«ncmtion  of  it  is  very  common,  and  is  in  no  wiao  hotiajiuxl  by 
iodine.  It  is  in  simple  hypertrophy  of  the  gland  that  iodino  used  ia- 
lemally  and  applied  externally  over  the  tumor  is  bonoHeial.  Daring 
tho  acute  stage  of  «nlai^omoui  tho  ubo  of  loochos  is  often  of  great 
benefit,  and  whcnovor  much  tendcroeas  oxiats  Bbould  precede  tho  enhi- 
bition  of  the  drug.  In  phthisis,  iodino  BomotimM  does  good,  but  only 
in  the  most  chronic  eases;  and  Inhalations  of  iu  vapors,  aa  have  been 
recommended  by  Piorry,  can  only  be  of  service  by  stimulating  the 
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bronchial  mucous  monilimno  nnd  tho  Burfnee*  of  carttioB.  Wlion  soflcn- 
ing  in  pm^rGBsing  and  ihe  lung  brcnking  down,  iodioG  nometimcs  ap- 
pears 10  hnslcii  tlie  process. 

Ltent  Application. — An  a  simplo  coimtorirritnnt,  iodine  is  very  fVe- 
qnftmly  omplorcd  when  it  i»  tlwirod  to  mnintnin  (i  mild,  powistonl  influ- 
ence, an  in  chronic  rhmmutic  ajfections  nnd  somalimcB  in  phthisi$.  For 
llii*  purpuso  iho  tiiirtiiro  19  gcnfirnlly  proferrud,  mid  it  should  bo  appliod 
ffoolj-  onco  or  twice  a  day,  or  every  otlit-r  diiy,  ncconjing  to  tho  B»XBc«pti- 
bilitj  of  the  pationt'd  akin.  In  THriona  nlfcctions  of  the  skin,  iodine  hn'> 
been  cmployi'd  with  assorted  advnntngo.  In  ervsipeias ot  t\\fi  skin,  very 
benctiL'iiil  results  htivo  been  ast-ribod  to  its  local  «bc,  and,  I  think,  with 
justice;  but  g;reRt  care  is  necessary  lost  it  bo  applied  too  strong.  I 
baro  scon  very  serious  roanltfl  ftxjm  tho  destruction  by  it  of  tho  skin  In 
thi.4  nffoclion.  If  the  full  strength  of  tho  tinctnro  he  uncd,  it  ahoitld 
be  applied  nt  fintt  very  lightly,  and  not  nioro  thaQ  onco  In  thu  twenty- 
four  hours.  In  pforiasis,  in  acnr,  in  pamaitic  fkin-diseaset,  it  has  hoon 
tiAed,  hut  holds  only  n  necnnd  rank  among  rcmoitii^a.  In  a  similii)>  mnn- 
nei*  it  i«  employed  in  voriouu  ehrunie  distinsoK  of  tho  mucous  membranes, 
such  as  o:(fna.  UiLcorrhxn,  chronic  cifstitis,  chronic  dtfsenlfri/,  and  tcro/u- 
lous  ophthalmia, — wbonoror,  in  n  word,  an  ultcratiro,  stimulant  aclion 
ia  doHired.  In  ca^ea  of  retraction  of  the  y«ms,  with  uonBoijuent  loosen- 
ing  of  lhi>  tontli,  Professor  Stills  reeommvitds  tho  nppliealion,  with  a 
cnTncVn-hatr  brush,  after  each  meal,  of  n  watciy  solution  (gr.  i  to  (^i) 
of  iodine,  the  moutli  being  immediately  ancrwiirdit  wished.  Tho  most 
imporlAut  extoriinl  u»e  of  iodine  i»  M  a  roMolreiit  iu  pa»<oa  of  indo- 
lent gtatultilnr  hypertrophic  enlargement,  and  where  there  am  large 
watery  exudations,  as  in  aonie  forma  of  ckronie  pleurisy  and  of  di&ea$ei 
joints. 

Iodine  has  been  very  largely  employed  by  Injection  into  sorona  eysts, 
aA  in  hydrocele,  for  the  pwrpoeo  of  exciting  inflammation  and  causing 
obliteration  of  their  cavity;  but  this  use  of  it  Is  purely  eurgicnl,  and 
tho  reader  ia  referred  I0  IreatiBea  upon  siach  Mibjecls.  In  chronic 
empyema,  Iho  injection  of  iodine  after  fVco  exit  hiw  been  given  to  tho 
pufl  ia  often  ot"  tha  greatest  boitIc«.  Tho  Bohition  in  the  beginning 
Bhmild  lievery  weak,  con  tain  ing  not  more  than  six  grains  each  of  iodine 
and  of  iodide  of  potassium  in  a  pint  of  water;  with  this  the  pleura 
sliould  bo  daily  washed  out,  the  strength  of  the  solution  being  gradunlly 
incpoft^cd. 

Ad>ii.'(ihtb,\tiox. — Iodine  is  never  administered  In  solid  form;  nor 
should  the  tincture  bo  given  intcrnnlty,  becauM  the  iodine  is  precipitated 
by  tho  watery  juices  of  tho  stomach.  As  tho  iodide  of  potassium  holds 
the  iodine  in  Bolution,  Ibis  preparation  may  bo  froely  dilutctl  -without 
precipitation,  and  may  even  bo  used  bjiwdermically,  as  snggcBtod  by 
Profbasor  Da  Costa  (Amer.  Journ.  Med.  S<ri.,  Jan.  1875),  in  giandtJar 
enlargements,    Tho  doso  is  ton  to  fifteen  drops  well  diluted. 

The  only  preparation  of  iodino  for  internal  use  is  Xijwor  Todi  Com- 
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poaitM — Comjwund  Solution  of  Iodine — Lund's  Sotution  (Iodine,  1  part  | 
Iodide  of  iiotushium,  2  parW;  Water,  17  piu-ts), — doso,  git  v  to  xv. 

For  oxlornftl  uso,  thor«  are  a  lincturt  {Tinctura  Jodi,  I  to  12.S),  and 
an  ointment  {Ungueutum  lodi:  Iodine,  4  |Mirt«;  Jodido  of  potaasium,  1 
parlj  to  100). 

P0TAS9I1  lODlDUM— IODIDE  OP  POTASSIUM.    CA 

This  calt  occurs  in  wbito  or  colorlo&9,  generally  cubic,  oryeuUd,  ftolu- 
ble  in  two-thiixisof  their  weight  of  water  and  in  ih>n  six  to  eight  parm 
of  Fcctidcd  8pirit8.  If  to  itri  solution  Htarch  be  added,  no  Miie  color 
obuuld  aruso,  but  on  tbo  paseaga  of  oblorino  the  cbat-aduri^tic  iudino 
reaelion  should  tnlio  ptaoo,  owinj;  to  tbo  iiboration  of  tfao  m«taUoid  by 
the  gfts;  or  if  sulphui-ie  acid  be  added,  a  purple  tint  grodunliy  appears, 
Rnd  doDponHinto  bluo:  a  ttpontancous  blue  color  betrjtyit  tbe  jtremincs 
of  tbo  iodute  of  polaasimn,  a  hnrniful  ndultcmtion.  At  adidl  rod  heat 
lodido  of  potAasIiun  fus«8  into  a  cryscalliuc  mass;  by  a  bright  beat  it  is 
di;compo«ed. 

PuYKioLouinAL  AcTtoN. — InrHde  of  potaiwium  inducneeti  nutrition  in 
a  manner  ttimilar  to  iudino:  indeed,  most  aulhuriLicH  tcacb  that  ihoir 
action  is  idontieiU;  yet  fn  tberapentics  thoy  fiad  n  diflerotit  ranfce  of 
employment,  and,  I  believe,  act  difTcrently.  lit.  I.  Wftllaco  (^Liwrpcol 
Med.  and  Surg.  Rep.,  1871)  bun  fuuiid  that  the  iodide  leRiionii  the  elimi- 
nation of  limo  ealta  tbrongh  tbe  kidneys;  but  bis  unalj-sos  vroro  oot 
iofflcicntly  rcpeatud  to  prove  that  tbi»  is  a  constant  offect.* 

TuKiiAi>KL'TicH. — lu  oeptuin  forms  of  rhcHmatism,  io<lido  of  potas- 
sium is  of  grcnt  valuo.  lu  tbo  enrly,  active  stages  of  injlammatonf 
rhaunaiiam  it  is  nsolcas;  bat  later,  wbon  the  jeint-iiyniptoms  persist 
jn  a  subacute  form,  the  iodide  comes  visry  well  into  pbiy.  In  tu^^- 
aeutt  or  museular  rkevmatiam  the  iodide  is  au  effioioiit  rcmojy.  Often 
wbvn  the  symptoms  are  voiy  a<:uto  it  may  bu  advuntuguou^ly  cum* 
bised  wilb  the  alkalies,  and  in  lingering  vases,  oepeciolly  whore  there 
is  reason  to  suspect  a  gouty  tnitit,  with  colebicum.  In  gci4itica,  in  jujh> 
iftt^,  in  rhevmatie  neuralyia  following  exj>o8ure  to  culd  or  wot,  as  in 
all  other  forms  of  subacute  rbeumnttsm,  very  much  is  to  be  hoped 
for  lW>m  it«  use.  In  gout  it  is  of  less  service  than  in  rbcumatiim,  but 
in  the  cltronio  form  of  the  diaoa.w,  and  in  the  irregular,  tuhehied  gout 
"Which  MO  fivquontly  appears  as  neuralgia  or  other  anomalous  atfeotjon, 
it  adds  to  the  efficiency  of  uroall  i-ontinuoua  doeos  of  colcbicom.  In 
rheumatic  gout,  or  rheumatoid  arthritis,  it  should  be  tried ;  although  little 
is  to  be  hopod  for  fh>m  its  use.  There  is  a  good  dual  of  eliniud  toitti- 
niony  as  to  the  valueoftotJide  of  potaswium  given  continuously  betwceo 
tbu  paroxysms  of  aahma.    This  disorder  appears  at  times  to  bear  a 
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closo  rul&tion  to  IiTogular  gout  or  rlieuiimtl^m,  nnd  It  Is  probably  under 
Ihoso  circumstfLQces  that  tbo  romcdy  is  clficiont.  In  Urtxary  sj/philu, 
including  in  tho  term  all  cusos  of  B^'phllitio  bone,  vitiGunl,  or  nerrous 
dixeaso,  the  remedy  is  really  of  iiio»(ima.bl»  value.  It  must  be  giroa 
freely,  and,  when  thcro  is  do  cnciiexia,  may  bo  advantageously  com* 
binail  with  tho  bichloride  of  mercury.  It  is  scarcely  in  plae«  hepo  to 
eiiumuruto  all  tlie  furnis  which  turliury  syphilis  may  ussume;  but  the 
iodide  is  usel\il  wLerover  tltedyscrasia  has  oxiAtod  for  a  length  of  time. 

'tho  iudido  of  putasuLuui  uppuars  to  haro  tho  pun-ur  of  promoting 
abaoi-plion  of  serous  fluids,  and  cortainly  is  of  value  la  chronic pleuritii 
with  otTusiou,  in  chronic  pericarditis,  and  oven  ic  chronic  hydrocephalvs. 

In  aortic  anc\iTism  largu  dixio!!  of  iodide  of  potujiaiuTU  with  conLiuuouB 
rest  in  tho  Lomoutal  poaitiou  liavo  tcun  usod  by  Dr.  Balfour  (Edinburgh 
Mei.  Journ.,  xiii.,  xiv.,  xv.,  xvi.;  Sritish  Med.  Joum,,  1874,  i.  112)  with 
results  that  warrnni  a  ftirthcr  trial,  Ur.  T.  S.  Sharpo  has  cJaiinc^l  suc- 
oesa  from  its  oiiipluyinuiit  iu  chronic  Urijjhl's  diaoaau  (^Amer.Jvurn.  Med. 
Sci.,  Jan.  1870). 

In  varioua  chronic  metallic  pvisonings  the  iodida  of  potajtiiiiim  is  of 
great  service.  With  both  lead  and  mercuiy  it  forms  douLlo  isalut,  which 
are  soluble,  and  there  is  very  good  reason  for  believing  that  the  forma- 
tion of  thuHC  salts  takes  place  in  tbo  economy,  and  that  tho  mot&l  which 
haa  boon  lyiaf'  in  an  inaoluhlo  condition  iu  tho  varioua  tissues  i:*  talcun 
up  and  oxci'otcd.  Sovero  salivalion  and  uleernlivo  slamalitis  have 
fiomclimcs  roHultod  from  tho  use  of  tho  potaraium  aalt  in  thoM  who 
had  provioualy  taken  larf^e  quantities  of  mercury  i*  and  in  MoWn'a 
osperimonts,  dogs  to  which  ineolublo  preparations  of  meicury  had  pr©. 
viously  been  j^von  without  the  induction  of  severe  Hymptoms  a^r- 
wards  died  under  tho  action  of  tho  iodide,  tho  mercury  also  having 
appeared  in  their  urine.  The  cxpenmonld  of  Mayengon  and  Derguret, 
(quoted  in  tho  article  on  Mcrtnry,  afford  etriking  confirmation  of 
theaa  fueta,  and  ttuem  to  render  tho  evidenoo  irresistible  that  the  iwlide 
does  cause  tho  elimination  of  mercury.  In  regard  to  It-ad,  tho  pb 
Bearchoa  of  Ure.  I'arko),  Gooldcn,  Swift,  Jlolherbe,  S>ieveking  .-f  and 
Mnrshftll  (^Tkerap.  Gas.,  Fab.  1K88)  have  shown  that  very  iVoquontly 
in  eaaes  of  chronic  tend-poiaoiiing  the  exhibition  of  iodide  of  potaa- 
sium  CAUses  the  appearance  of  loud  in  tho  urinu.  This  chemical  evi> 
doiicu  is  abundantly  corroboraled  by  (.linical  experionce,  eo  that  in  all 
cases  of  cbronici  metallic  poitfouing  tho  persistent  u.se  of  tho  iodide  of 
potassium  should  bo  tried. 

A  nMiMKTiiATioK. — ^Thc  orJiuat^-  doso  is  ton  grains  throo  timoe  a  day ; 
hut  mueh  larger  quaulitius  may  often  be  gii-en  wilb  impunity,  and,  in 
internal  syphilitic  affections,  may  be  nocoesnry.  In  the  lallcr  class  of 
diseases,  the  best  plan  is  to  bef<in  with  twenty  grains  three  times  n  day, 


•  Sm  Dp.  Budd,  Brii.  and  For.  iSiiHra-CM'.  Ilrt^  Xl.  203,  far  ■  itttklni  i 
f  Sm  SUIU'i  Titraptvlitt,  vol.  )1,  p.  7.t»,  lllRnefcard  and  Lot,  1341. 
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And  rapidly  to  fncrcoso  tho  amnunt  until  dmclim  dosoa  an  readied,  or 
n-ontal  pain  or  othor  syroptom  of  iodiaiu  produced.  Tbo  b«at  Bubstanco 
for  disguising  tho  vary  disagrcoablo  tiuU  of  the  drug  id  the  compound 
aynip  of  Barsaparilla.  Unguentum  PotassU  lodidi,  U.S.,  coDtains  about 
ottu-ui^btb  iLa  weight  of  tb«  iodide. 

Tjiqcos  AnsKmi  et  Utdrarov&i  loDmi,  VS.— &.httiQn  of  the  Iodide* 
of  Arsenic  and  Mercvry  contains  one  [>er  cant,  each  of  the  iodide  of  oreenic 
and  tho  rod  iodido  of  rncrcury.  It  vraa  originally  suggested  by  a  sur- 
geon of  Dublin,  by  whose  name  it  is  verj'  generally  known.  Ihmvatt'a 
Sohition  is  a  powerfiil  altcrntive,  ii»od  thicfly  Ja  very  obsttnato  cbrotiic 
Bcaly  tkin-diseaiety  whun  tho  local  action  U  of  a  very  tow  grndo,  and 
in  chronic  rheumatism.  It  Is  an  cxcti«dingly  octivo  preparation,  rery 
capable  of  acting  as  a  corrosivo  polsoii,  and  when  admini&terod  a  little 
too  ftw)Iy  is  said  oometimcd  to  ciiuse  Anlirnlion.  Whon  applied  locally, 
it  acts  as  a  violent  in-itaut.  Tho  do«a  of  It  i»  from  thi-ve  to  tun  drops, 
well  diluted. 

lODOFOKMUM—lODOPOBU.     tJ-S. 

Ihia  Bubatanco  was  discovered  by  Serulios  in  1823,  and  was  Intro- 
ducod  as  a  remedy  by  Dr.  Glover  in  1837,  but  did  not  become  offlciniil 
until  the  I8S0  revision  of  the  VS.  Pbarmacopceia.  It  occurs  as  small, 
peoriy-yellow  crystal^!,  biiving  o  strong,  pentistont,  HafTron-liko  odor, 
insoluble  in  water,  but  readily  soluble  in  alcohol  and  in  ether. 

Pbysiolooical  Action. — According  to  M.  Maitni,  when  lakon  by 
man  in  doHeo  of  five  or  six  grains  iodoform  causes  no  notable  symptoms, 
but  two  bount  nlltir  tho  drug  lias  been  in^eHtod,  iudino  can  bo  found  in 
the  uhno.  The  extensiro  surgical  use  of  iodoform  has  led  to  a  number 
of  poisonings  by  it.  The  symptoms  ore  Tnriously  described,  and  it  ia 
almoHt  certain  thai  in  some  canes  they  havo  been  duo  to  tho  wound  and 
Dol  to  tho  dressing.  They  may  be  preceded  by  general  maiatiw  for  a 
day,  and  then  suddeoly  burst  forth  (coso,  J>euttch.  Med.  JVoehentchr.,  ix. 
<-13).  In  the  most  characteristic  and  severe  class  of  ciu>c»  tho  phe- 
Domeua  ruseiuhle  soitiou- li»t  lhu«6  of  meningitis,  and  may  bo  »omnolenoe, 
deepening  into  stupor,  with  contracted  motionless  puptb,  or  rostkMBiMMSi, 
ending  in  active  dvUrium,  in  either  ease  tho  temperataro  boing  DOnuAl 
and  tho  pultto  e.\ceodingly  rapid.  A  poculliirity  of  those  cttses  aoeins  to 
be  tliat  death  nsually  foIlowH,  although  tho  eymptams  have  developed 
abruptly  and  the  drcealngs  have  bcvu  removed  at  onoe.  Dr.  Scliede. 
of  Uamburg,  doeonbos  six  chiases  of  cases,  bis  sixth  form  being  that 
just  spokon  of.  1.  High  fever,  without  other  phanomena.  2.  Kovor, 
with  mild  gUHlro-iotcfitinul  irritution.  depression  of  spiritii,  aod  rapid 
pulse ;  rucovery  almost  invariable.  3.  Very  rapid,  sof^  putito,  150-180, 
no  fever;  great  danger.  4.  V«ry  rapid  puUo,  with  high  tvrve;  death 
almost  invariable.  &.  After  Mvero  ojwrations,  mpid  collapse  and  death. 
A  form  of  poisoning  with  melancholia,  dilated  pupiU,  and  hallucinatioa* 
is  alao  deecribod.     A  roseolo-liko  dark-red  eruption  bos  boon  notod  In 
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Mine  cases  of  polBonln",  and  oven  wben  tlic  constitutional 

arc  T«ry  slight  thci-o  mAy  b&  an  oxtoneiro  orytbcnuL.    (Cuoi,  Atofti 

Cmii;.  Copenkitgen,  18S-1,  Sect.  Dormittol.,  p.  118.) 

TLo  nctiui)  of  iudorurui  upon  tho  knvor  nnimuts  b&a  boen  iuv-o«t!^tetl 
by  a  niimlicr  of  olincrvors,  but  to  complete  oiii'  knovledge  further  re> 
senrehcit  are  ncce«sn,ry.  Tho  nymptoma  in  th«  fVog  (itc  snid  to  b«  »as- 
oulfli"  ivlftxMlion  Willi  uonietimus,  m  a  lutor  eX&ga,  eonvulwve  iuov«m«nls. 
In  tho  hii,'hRr  animals  largo  but  noii>toxic  dosea  produce  R^-mptoms  of 
intoxkutiun,  toUvriug,  wvaUnces,  and  \o»a  of  upputitc,  but  uo  vomiting ; 
fatal  doeeti  <-au3o  anioslhoeia,  narcoeia,  convuIaioDS,  witb  violent  opift- 
IhotoHos,  huiTk'd  or  irt-oynlnr  broalhJii^,  Blow,  foeblo  pulse,  aiid  finally 
doutli.  A.  Hoygea  found  that  in  doga  and  cuts  toxic  dosos  cauaed 
deep  eto^p  without  loss  of  fefiez  activity,  but  tbat  iu  nibbild  uo  sleup 
resulted  {^Areh.  f.  Exper.  Pathct.  u.  P/Ktrm.,  x.  405).  Very  frequently 
after  tbcau  lar^  dose«,  ospceially  when  thoy  iira  repealed,  iheru  ia  great 
goAtro-iiitcstinal  dbturbitiic«,  oa  is  hIiuwq  by  votnilin^,  dinrrhwa,  aiui 
dyMutcry,  witli  bloody  diHcbarges.  The  action  of  tho  drug  upon  the 
circulation  bus  been  ospeeially  studied  by  M.  Uummo  (^Arch.  di  Physiol. 
Norm,  et  Pathol.,  1883,  144J.  He  fliid*  that  iu  the  frog  tho  rate  of  tho 
cardiac  pulHationa  ia  loBsonod.  and  for  a  time  tJio  energy  of  tbo  ventrtc- 
ular  systole  ia  increased,  but  tinerwarda  the  pulsations  boooiuo  foeblii, 
and  finally  tho  hunrt  is  arreiftcii  in  dia^lulo;  the  contractions  cannot  be 
re-oslabtifihod  by  the  use  of  ainipine.  In  tho  mammal,  the  rate  of  the 
pulse  is  dec)-eu8ed,  and  aftci-  Hiimll  doses  iho  arlertnl  pressure  at  Jir»t 
inci'oa&od.  By  lar^^o  do«cs  the  preauuno  is  much  diminiiihcd.  Soctioo 
of  the  pniiumugagiriua  does  nut  ufToet  tbo  oardiue  action  of  the  drug. 
M.  Huinino  finds  that  iodofiH-ni  acts  flr»t  upon  the  iiervc-cuuLi-cs,  and 
finiilty  upon  tbo  truiilcii  of  the  itcrvua  and  upon  (ho  muacloa.  After 
rnry  larjjo  dosi.*8  there  is  albuniinurin  and  tfv«r»  bfcmatuna. 

After  deutb  from  iodoform  a  very  widu-tipn^ad  fatty  degeneration  ia 
to  be  found.  This  change  appears  to  commence  in  tho  Uvcr  and  rapidly  to 
involve  all  tissues  of  the  body.  M.  Kioucoud  ( Thisc  dc  MontpdHer,  1872) 
states  that  there  in  a  very  distiiiLl  alU'i'iiliuti  of  ibo  btood-corpuselos. 

By  llie  alinionlary  canal  Iodoform  la  absorbed  voiy  »lowly;  fVom 
wounds  it  is  taUcii  up  wilh  coinpanitivo  fitjodom.  Zcller  believes 
{Zeitichrift  fur  PJiifsiolog.  Chemie,  riii.  70)  that  there  is  alwaj-*  an  albu- 
minous compound  of  iodine  formed  ut  the  seat  of  nbforption.  The 
iodino  usciipvs  from  the  body  by  all  tbo  secretions  as  well  as  by  the 
bronth,  partially  as  an  iodide,  partially  as  an  iudale,  uud  parliatly  iu 
the  form  of  a  now  organic  compound  of  iodine.*    According  to  the 


•  Par  u  imporUnt  bit>tiufEr«pli7,tMtlM|iiiporaf  M.  numma.  FordeUib  ■iloalltntaft- 
lIcD  »><■  diMunioB  or  msthodj  of  tniling  Ibo  lixlina  in  Lli*  u>iD<\  ooniull  JobaBDOi  Orundlar, 
Se\m!<li'i  J»).rl.,  sail.  232)  ProfMMr  IlarsAiik,  tttrii*.  Klin.  WetXtMehr.,  MiZ,  No.  47, 
mlw /(.(». /.  nj*M.  CA«it.,  rlii.  IW,  18»*j  A.  Sellw.  Jr.*. /.  riin.  «•>.,  ««viii,  iBO;  Dr. 
B.  DainnuLn,  SehmiMi't  /dJkrt.,  seU.  t33i   r«rA«WI.  i/tMfcA.  Otittl./.  dtmit,  Bwliu,  180% 
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MMirches  of  M.  Kummo,  the  elimination  of  iodine  oomrooQCos  wilhio 
oiM  hour  uAor  ttiu  stomachic  ia^^tiou  of  tlic  iodolbrm,  aud  go«s  oa  eo 
nlowly  that  the  Imluid  can  l>u  fuuud  ia  the  uriae  ihroo  dayu  later. 

It  iH  prnbiiblo,  as  ProfuKMr  ttiiiz  tonchcfi,  that  iodoform  acU  by 
libomtin^  iudiiio  t[i  contuct  with  the  tliutucH,  sincu  MooUor  Uua  fouud 
that  the  ioJatcs  aud  iodto  acid  camio  simiJar  aymploms  (/natiy.  J>it»., 
Bonn,  1677),  nnd  Dr.  Schwerin  has  nhown  that  m^hylioJide  lb  also 
atueKthetic  and  bypaotio  (CeiilralliL  f.  Med.  Wistetuch.,  18S4,  l-t6). 

When  iodoform  is  applied  In  strong  eoliition,  or  in  subatanoo,  it 
■Ola  as  a  Tory  powerful  local  aoaisthctic.  Thus,  a  Buppotitory  coDtaiu- 
ing  it,  if  iutruduced  into  the  rectum,  will  bo  henutnb  the  parts  that 
dtitV-catioii  may  tuke  pluco  without  the  penwD  or  aaimal  being  awara 
of  it. 

TuKiuPEVTice. — iodoform  has  been  used  iulernally  aa  an  altisrativo 
and  BDAlgeaio  in  sjfphUitie  rheumatism  und  night-pains,  nnd  in  other  Ibnu 
of  neuralgia.  Dr.  Stiles  Kennedy  highly  oommeads  it  iMed.  and  S*tr<f, 
Bfp~,  Jan.  1870,  p.  50),  nnd  Lonunsky  finds  it  very  useful  in  some  caBca 
{CtHtralbl.  f.  Cftinnjie,  1S76,  219),  but  that  it  faila  in  others;  bo  givoa 
ninety  grains  a  day.  Dr.  J.  Molosohott  (Load.  Mid.  Record,  Nor.  1878) 
proiM<s  it  most  highly  as  an  absorbefacient,  afllrming  that  by  il«  use  be 
has  obtuinod  absorption  of  various  lyniphalio  tumors,  pleuritic,  pori< 
cardiac,  and  other  wil\ioion8,  and  baa  o^on  cured  ncut-o  Kydrocephaiut  and 
/MUkmii'a.  lie  relic*  especially  upon  ita  external  employment  in  the 
fbrm  of  a  collodion  (1  part  of  iodofurtn,  15  of  elastic  coUcdion).  As 
soon  as  the  collodion  hon  dried,  he  covers  it  with  a  film  of  solutioa  of 
gutta-ponho.  l>r.  Von  Uoffcr  has  used  it  hypodennically  (three  to 
five  grainH  n  day)  in  syphilis,  and  ossortd  that  eo  employed  it  greatly 
increases  the  number  of  the  rod  oorpusdet.  Dr.  13.  Thomunn  also  beam 
teaiimony  to  tho  value  of  tbcM  hypodermic  injoctioua  iu  secondary 
syphilis  iCetaralbl.  f.  Med.  Wisscn.,  Ocl.  1891).  Iodoform,  however,  bos 
not  come  into  ^neral  luo  as  nn  internal  medicine,  and,  in  the  extensive 
trials  made  with  it  at  the  Pbilndolphiii  Hospital,  haa  failed  to  sustain 
Its  tirst  reputation  to  syphilitic  diiwrdunt. 

Whatever  position  iodoform  may  finally  acquire  as  on  internal  rem- 
edy, there  can  bo  no  (jucstion  as  to  its  value  when  employed  locally. 
It  is  useftil  in  cuavs  of  painful  ^cers,  even  when  ibey  are  canceroua,* 
•urvin^  to  alleviate  pain  and  to  promote  oicatrisotion.  At  firet  em- 
ployed oflDOcially  in  typhUitic  nffe^ion*,  it  fs  now  found  to  act  eitually 
well  in  indolent  teg-tdeers  and  other  noa-specilte  abntiiions,  and  is  thought 
to  act  not  only  as  a  local  Rnacethctic,  but  alw  as  a  docidod  stimulant  U> 


•  OaniKit  p«ptn  taj  Dr.  0.  Vgiker  (flUlXhi  d»  TUrapnUjmt.  L  IxilM.,  Dm.  IMT}  Ui<i 
Dr.  VtrM  Itbid.,  U  lillr.,  U*j,  IMS).  Tba  nrgi'^U  nader  may  nnuitlt  wilb  »d*uila^ 
tb*  fuUiiwI1t(  ■ddllkiul  rafWMiM*:  Oarrmtp^BUll/.  .friwi'i.  Atrlt.,  IMi;,  tU.  Gtl'Jj  Dt-tnl. 
Mvd,  HVAioK-l'.,  OerliD.  l^S, 'ili.  14«;  OrMmlU./.  nirvyi;  riil.  TAS,  U.,  T«r.«ill  p*p«*» ; 

/•Nm.  Ut-i.  J*  BordMmt,  a.  SOi;  AltftM.  Wl*-.  XtJ.  Ziifg,  IS8I,  s>t1.  1»|  IT;**.  Had. 
ftwM,  lu:^  Hill.  301. 
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nutrition.  Within  the  last  ftw  y«ars  it  has  been  very  IVoely  cmploj 
fti)  an  autit^])tic  di-cs^iiig  to  wounda,  and  the  tefttimoay  is  so  strong  tbi 
it  \s  ditllcult  to  avoid  boUcTJng  that  it  U  the  nuMt  certflin  remedj  of 
this  cl»68.  It  is,  howerer,  affirmed  to  bavo  ao  power  in  proroDtiDg 
eryBipolae,  and  u*od  frooly  10  vory  daugoroiw  to  tho  pationta.  It  is 
Qtnploytid  cither  in  the  furm  of  powdur  duslod  la  th«  woaod,  or  u 
dre«sit]g9  saturated  with  it,  the  first  method  being  at  once  the  more 
effoctivo  and  tho  more  dang^rooa.  Tho  qiutiiUty  required  to  tako  Uf« 
is  uncertain.  Dr.  Langonstoin  uttribul438  »  death  to  four  gianunos 
(  Wien.  Med.  Woahenschr.,  1SS2,  xxxii.  1051).  The  caus«  of  death  wotiu^ 
however,  JotibtfuL  Dr.  Csorny  rcporlA  duath  from  tux  granunee,  nol 
doubtful  (_lbid„  p.  180). 

In  1S3S,  Furst  deocribod  furutivular  and  eczemalous  inflammation 
produced  by  llio  contact  of  iodoform  witli  the  skin.  Dr.  Kreret  (  Therap. 
Monalsch.,  ii.,  1888)  afBrms  that  this  irritation  can  be  rapidly  relieved 
by  moiikcutary  applications  of  vety  hot  water  to  the  part. 

The  good  rosults  which  have  followed  tho  eurgica.1  use  of  iodoform 
as  an  antiseptiu  dre&sitig  have  led  to  a  Bcrien  of  investigations  as  to  its 
ac-tiou  on  the  loner  organiams.  with  results  which  oro  apparently  aC 
variance  with  previous  surgical  IcaebingB.  In  November,  18S6,  I>e 
Rayt«r  aDnouncod  at  a  meeting  of  the  Berlin  Snrgicol  Society  that 
the  powder  of  iodoform  hag  Utllo  or  no  effect  in  prevonting  the  deveb 
opmcnt  of  bacteria,  ami  that  when  if  is  mixed  with  rapidly-infective 
hactoria,  like  tbo^ti  of  anthrax,  it  doea  not  sensibly  iuflucncetho  develop 
mont  of  the  di«eatto  which  is  caaaed  by  inoculation  with  tho  mixture^ 
This  has  been  confirmed  experimentally  hy  Dr.  Kronachor  (Jf&aeA<ji<r 
Med.  WochcRSchr.,  183",  xixiv.  51(1),  who  uinployod  the  bacteria  of  erysip- 
elas and  of  anthrax  ;  also  by  P.  Baumgarten*  (^Berlin.  KUn.  WoeheM^.), 
who  flirtber  found  that  iodoform  powder  mixed  with  tho  tubercular  bodl- 
tus  in  cultivating  apparatus  did  Dot  prevent  Lis  ordinary  development, 
and  that  the  bacillus  mixed  with  iodoform  powder  when  inlrodaced 
into  guiDca-piga  and  rabbits  produced  rapid  tuberculosis ;  also  by  Dr. 
liiibbert  (_Fortichrittf  der  Med.,  v,  343),  with  tho  Staphylococcus  pyo- 
genes; also  by  Drs.  Chr.  Heyn  and  Thorkil  I)i-ovBing  (^Fortscfuitte  4er 
Med,,  V.  33),  who  found  that  iodoform  bos  no  influence  upon  tlie  do- 
volopmont  of  Staphylococcus  pyogenes  or  of  the  cocciu  of  pneumonia 
or  of  the  Bacillus  subtilis  and  other  organisms,  and  conclude  thai  it 
b  not  only  worthless  as  an  anUmiptic  but  may  even  be  the  me«tmof 
carrying  the  septic  organisms  into  the  ej'stem ;  also  by  Dr.  Johan  Oben 
(.flVjJt  Magazin  for  Legevidentk.^  1886),  with  various  bm.-!.  "  .  ;tu- 
isms;  also  by  Konigo  {jr*wdj>.Jfoiia(«A(;flf,  .April,  l!^S7).     c.  :itf* 

band,  Dr.  H.  Sattlor  (^Forttch^itte  dcr  M  las  unmimaBta, 

found  that  when  ho  imprognatod  thrr 
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Uutt  pTftccd  them  In  culture-apparnlus,  tho  todofomi  liuil 
ft  Wty'ttWDOt  «8leot  ia  chocking'  the  dovolopmcnt  of  tbo  bactona,  and 
De  Kuytcr  Blatea  that  if  insloail  of  luiug  the  iodoform  powder  be 
omployod  an  vlLonial  soluttun  ia  which  decomposition  of  tho  iodoforiu 
bad  ulruady  commonoed,  thci-e  wna  a  dititiiict  ottoct  upon  the  organioma. 
Id  a  Hirthcr  series  of  oxporimonta  Do  £u}'tor  showed  that  iodoform  it 
dooompo»od  hy  btuud,  serum,  and  other  organic  fluids  id  whioh  micro- 
organisms are  growiog,  and  apparciitly  proved  that  the  decomposition 
ia  prnducod  by  the  piomuiii«s  duTcWpod  by  ihe  growing  organiams. 
Tbcso  freooral  r«eult«  bave  bcuu  abuudnully  confirmed:*  the  autisvptio 
properties  of  iuduform  depend  upon  its  deeomjwaitiuii,  and  iu  action 
is  mrmt  favorable  when  the  processes  of  fermentalioo  and  of  chemical 
activity  are  most  energetic. 

The  clibicul  results  achieved  by  sttrgeons  are  so  concordant  and  90 
deoided  that  the  practical  value  of  iodoform  in  the  trentment  of  wounds 
and  uluun  must  bo  coiiiiidorod  established.  It  la  possible  that  a  part 
of  tbo  good  influoaco  of  tbo  iodoform  is  duo  to  a  spocifto  offoct  upon 
tbe  tiwsuos  of  the  wounds.  Further,  the  powder  of  iodoform  may  have  a 
Tepy  distinct  protuctiiig  power  both  mucbauically  and  by  the  dryneHa 
of  the  wound  which  it  mamlainii,  the  discharges  fVom  the  wound  being 
the  oapocial  eoLl  in  wliiob  the  bacteria  develop.  In  certain  coses,  oepo- 
daily  in  Lubert-ubir  dtsoases,  iodoform  appoani,  however,  to  exert  an  influ- 
ODCO  greater  than  can  bo  aocountc<l  for  by  this  indirect  nction.  Many 
cLiniciaiut  boor  strong  toslimouy  to  tbo  effect  of  iodoform  on  tubercular 
ulcers  of  the  lor^'nx  and  other  organs.  Frofoe»or  Bmna  {  Therap.  ifonatt- 
ktfte^  May,  1887)  relntct  fifty-four  ca^os  of  cold  lubercular  nbscc^os 
treated  by  avacualiou  through  nxptratiuu  und  a  subdoqueiit  injection  of 
a  ten-per-cent.  mixture  of  iodoform,  glycerin,  and  alcohol,  with  closure 
of  tbo  oridco  made  by  the  ucudlu  by  uican^  of  the  iodoform  collodion. 
Of  fifty-four  such  cusea  forty  wors  bealod, — many  of  tliom  as  the  re- 
sult of  a  singlo  Injection.  For  the  purposes  of  study,  some  of  the 
obscctucs  wore  openod,  and  tubercular  bucilli  wore  found  abundant  in 
their  walla.  According  to  Proftwsor  Brun?,  the  first  change  vrbich 
fMultM  from  the  iodoform  In  the  disappcnmnce  of  the  tuborculnr  bacilli 
and  tile  appeamuco  of  normal  granular  tisaucs.  In  De  Huylcr's  ex. 
perimcut«,  already  quoted,  the  producCA  of  the  decomposition  of  iodo* 
form  diatiuotly  cbockod  the  growth  of  organifim-i,  and  it  ia  at  presoni 
auwt  probable  that  some  of  tho  reanlta  achievod  by  iodoform  os  a  topical 
application  are  due  to  the  long-continued  antiaeptic  infiuonco  of  the 
Iodine  compounds  slowly  formed  by  its  docum position. 

AoiiiMBTRATiON. — Iodoform  may  bo  oppiied  to  ulcere  in  powder,  io 

MiatloD,  or  in  ointment  [Un^wntum  lodo/ormi—l  Io  10,  U.S.     When 

rest  deal  of  pain,  ospeoially  if  there  bo  much  discbargo,  tho 


f  HalMor  ( t'i>ek>»'i  AreXit.  Bd.  ci.),  6«hiilrat  ( ITiVa.  Mtd.  Pmt<,  «■., 
J^tr1lg4  P'll--  AbuI.  k.  Pitgtiolaf.,  1SS>,  U.J. 
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powder  may  b«  preferred.  To  uterine  cancer,  In  pnlnfVil  hfmnrrhoiSg, 
cacuu  buttor  Huppaskorios,  coii Uiiaing  from  five  to  ten  gniios  of  the 
dnig,  Bhould  bo  employed.  OwiDg  to  the  bad  odor  of  the  drug,  ita 
applicatiou  ubout  tho  mouth  nud  tbroat  ia  oftoD  objoctcd  to.  Accord- 
ing to  Dr.  LowU  Elsbm-^  {Phila.  Med.  Times,  Oct  4,  1873,  vol,  iv.  p.  4), 
if  to  four  pnrti«  of  abi^oliite  other  odo  part  of  cryatAlllzod  iodoform  b« 
nddod.  and  tbc  wliulu  Hbiikuti  in  ii  red  gUi&a  flask,  a  eoiution  is  obtained 
of  Butliciciit  8tron;,'th  for  otl'octual  U!«e  in  diacn.sca  of  tbo  moutb,  and 
H'eo  from  odor  otb<:r  tbati  ibat  of  clbor. 


lODOL. 

lodol,  wbicb  is  ra!id«  by  tbo  actioii  of  iodine  upon  pyrol,  is  ft  yd. 
lowlKh-bro^m,  shining  powder,  oompoBed  of  long,  prismatic  cr^'stab 
soluble  In  tbreo  purls  of  absolute  alcohol,  in  uthiT,  and  iii  fuUy  oibi,  but 
soluble  ill  water  only  ia  the  proportion  of  one  to  ^ve  thousand.  It  U 
ta-stelesst  and  without  odor.  It  contains  88.!»  part*  per  hundred  of  iodino, 
as  contrnsti<d  wiili  9[i.7  parts  cuntitined  in  lodofonn.  FiinE  di&eorered 
by  Silbcr  and  Ciamniicnn,  it  ■was  proposed  as  an  antiseptic  by  Dr.  O. 
Muzzoni,  of  liomo  {Berlin.  Klin.  Wocftoifchr.,  1885).  The  oxperimonbs 
made  with  it  upon  the  lower  animalti  by  Dr.  Mnrcus  (^Berlin,  Kiin. 
Woch^mehr.,  1886)  and  by  T.  Pabl  (/nuwy.  Diis.,  Berlin.  1886)  ebow 
that  when  given  in  siifficiont  done  to  anlniab  it  cimscs  emaciation,  albu* 
mmoii»  urine,  full  of  temperature,  general  loss  of  muscular  power,  and 
finally  doath  n-oin  fatty  dcgenoratioii  of  tho  Li-rer,  kidneys,  and  oth«r 
tiSHMen.  It  has  been  asserted  by  mirgconH  that  iodol  ift  not  capable 
of  pi-oducing  constitutional  symptoms.  Tho  ccperimciits  just  quoted 
bUow,  however,  that  this  is  not  cori-ect.  Moi-oovcr,  in  a  case  reported  by 
Dr.  C  ljanon»loin  {Tliffrap.  Ga:.,  1887,  768,  from,  tho  Swcdimh)  tho  uio 
of  the  drug  as  a  aurgtcaJ  drwsing  c-auH«d  dizzineti*,  marked  rise  in  the 
temperature,  vomiting,  Bmall  iiTOgidar  pniao  of  136,  albuminoutt  urine, 
»nd  apathy,  which  did  not  Bubeide  for  four  dayfl.  lodino  wae  found 
io  the  urine  fur  two  weeks.  In  tho  exporiments  of  Suifept,  iodino  wm 
firat  deteotod  in  the  urine  and  saliva  twelve  hours  aftur  tho  ing«8t[oD 
of  tsovon  and  a  hiilf  grains,  did  not  roach  its  maximum  until  cightoen 
houi-8,  and  continued  present  for  three  Hill  days :  tjiis  accords  iritb  th« 
itatemcntof  Pick  {Viertelj.f.  Dennnt.  «.  Stfph.,  1881})  that  iodol  is  nb- 
sorbed  very  olowly.  This  alow  al>Horpti(in  ia  probably  die  renMn  that 
Si  is  a  loiw  dangcroua  topical  application  than  ia  iodoform.  Ccrrosuto 
{Berlin.  Klin.  (roL"Atf/Wtffc.,3cxvi,,  1889}  aflivmft,  with  doubtful  correctness, 
that  in  man  iodol,  taken  inlenially,  act^  like  prv'jmrations  of  iodino,  but 
never  cauaaa  iodism. 

ToERArEDTic  UaF. — Iodol  may  be  employed  for  all  purponea  for 
which  iodoform  hn-s  boon  used.  1 1  ha«  b«on  found  very  valuable  in  the 
treatment  of  tuherealar  lartfiigHis,  and  may  be  Mown  into  tho  hirynx 
directly  upon  the  ulcers  without  cau&ing  irritaliou.     It  haa  been  uKed 
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by  Pick  very  freely  as  a,  local  apiilicatinn  in  Iho  ti\«»lmont  of  blennar- 
rhaijic  iind  simplo  vaginal  catarrh,  cut  well  as  iti  chancra  uiul  other  ulcers, 
and  in  suppurative  adenitis.  Various  Kurgoona  baT«  employed  it  ns  a 
Hiibfitituco  for  iodororni  in  the  traatmeat  of  vround:*,  and  tho  U'etimony 
a.-*  to  ila  riiluo  is  concordant.  Uaneonl's  oHfriDal  aolutiou  was — iodol 
1  part;  alcotiol  IS  parts;  glyceriu  ^  parte.  One  drachm  oriodol  Tenna 
iTitli  onooiinoo  of  elhoraoloAr  bromi  solution,  wbicb  may  b«  applied  by 
tlie  spray  or  brush  to  the  niual  and  olbor  mucous  mombraticB,  upon 
which  it  leave*  a  coating  of  iodoL  loilol  paatilles  are  proparod  by  Dr. 
WolfondnQ  from  one  grain  of  iodol,  one  minim  of  ^lyconn,  uiid  eigh- 
teen ffraina  of  f(lyco-i;e latin,  and  nro  by  dim  strongly  reoorametided 
for  larytiijiiis.  Iodol  Iium  alMu  bwja  uMcd  as  uQ  internal  remedy.  Dr. 
Aiuaky  ntatcii  that  it.*  eifocts  in  tertiary  syphilis  and  scrofulouH  affuo- 
tioiu  are  cxtniurdiiiani*.  The  unual  do»o  ia  two  or  tbi-oo  f^nins  a  day; 
but  AsMiky  gave  from  six  !o  thirty  ([mins  a  day,  and  I'iclc  aaaorl*  that 
ho  haa  given  iVom  thirty  10  forly-Iivo  grains  a  day,  and  that  only  in 
rare  Cttsos  won  there  dlurrbcea  produced  or  any  evidence  of  conatiiu- 
Uonal  affbctioQ  (^Therap.  Monatthtfte,  No.  1,  1687). 

ARl''n>i.  or  Anniitaline  is  a  liylit,  ivdUiHli-U-own, odurli'89,  crystallioo 
powder,  infloliible  in  water,  very  wluble  Jn  fats  and  ether,  aHghtly 
soluble  in  alcohol.  It  it  a  substitution  compound,  having  ihc  chemical 
name  dithytnol-dtodide,  and  conlainiug  45.S  porc«nt,  of  iodine.  Accord- 
ing to  NeisMr  (Brriin.  KUn.  WochntxcM.,  xix.,  1890)  and  to  t^ninquaud 
and  Fonmiouz  (Compt.'Rend.  Soe.  de  Biolog.,  1890).  and  also  to  Stcb- 
hoff,  when  introduced  even  in  very  large  amounts  Into  mnmmAl»,  it 
produtH's  00  M>rioue  intexicatiou.  The  method  of  its  <.'liminatioo  has 
not  been  made  out.  (^uinquaud  and  Fournioux  rvoognizod  the  preseuce 
of  iodine  in  the  urine  of  animals  to  whom  it  had  been  tfw\y  given,  bnt 
were  rot  able  to  discover  Irawa  of  thymoL  The  experiments  of 
KeiaeerMem  to  show  that  it  haA  no  inSuenoe  upon  the  lower  oi^aiiisms, 
and  ft  uaonot  be  considered,  therefore,  as  antiseptic.  It  has  been  em- 
ployed by  a  number  of  pnictitionent  with  asserted  good  results  as  a 
local  Application  in  iudammntions  of  the  mucous  membranes  of  the 
nose  und  upper  air-passa^^es,  especially  when  thero  is  abeenco  of  secre- 
tion; in  ptoriasis,  in  lupvs.  and  in  rarinua  HVphtlitio  lesions,  and  as  a 
aubatitnto  for  todufomi  in  the  Ireaimuntof  wounds.  It  appears  to  be 
(We  fmm  irritant  propcrlic<).  and  may  bo  used  in  a  strength  varying 
fVom  ten  per  cent,  to  the  pure  powder. 


DiinDPARAPHi."<OL8trT.pmT8to  Acfti. — TTnder  the  nnme  of  Sozoiod^, 
thin  acid  baa  been  pni  into  commerce  in  various  combinations  ;  for  the 
quicksilver  salt,  containiug  Ihirty-one  and  a  half  per  e«nt.  of  mercury 
and  Ihtr1y-eic;ht  per  cont.  of  ioiiine.  lh«  improbable  claim  ig  made  thai 
it  in  almost  a«  active  ao  a  germicide  as  cnrmsiro  sublimate,  and  is  fVeo 
from  poisoning  properties  upon  the  human  oiyanism.  See  Dr.  A.  Lftb- 
bort  iFoTUehritte  der  Median,  vol.  vit.,  1689). 
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OLEUM  MORRHU.a]-0OD -LIVER  OIL.    U.S. 

Cod-Uver  oil  is  obtninod  from  the  liver  of  Gadiis  morrhti*  and  other 
■pecies  of  Gadus.  In  the  ra-iaufactiire  of  tho  so-cnlled  shore  oil,  the 
only  Tftriety  usually  employed  in  medicine,  tho  fish  caiighl  near  land 
are  brought  al  once  to  the  Hhore,  and  the  oil  is  obtained  from  the  fVosh 
livers  by  one  or  other  of  ncvoral  processes,  Tho  original  custom  was 
to  put  tlio  livcm  into  lurgo  kctilua,  ndd  water,  boil  to  a  puknceous  mass, 
drain  off  the  liquid,  allow  it  to  atand,  and  finally  to  ekim  tho  oil  as  it 
ro»e  to  the  top.  A  more  modern  method  is  Co  h«At  tho  Itvors  by  eteam 
applied  lo  tho  outside  of  the  vesiiel  containing  them,  to  allow  drainage, 
find  to  proceed  as  in  the  process  just  described.  I  am  iuforniod  that  at 
l>rceont  eome  of  the  finest  brands  of  oil  are  prepared  by  foi-cing^  cur- 
ronta  of  ete&m  at  high  pressure  through  the  mass  of  livers,  toarhifC 
them  In  this  way  to  pieces,  and  molting  out  their  oil.  Shore  oil  should 
1)0  a  perfectly  limpid,  yollow,  thick  oil,  H-qo  fVnm  rancidity,  and  bavinjt 
the  peculiar  taste  and  smell  of  tho  oil  woU  developed.  Straits  oil  or 
Sanhs  oil  ispropnrod  JVom  tboee  fish  caught  &t  the  ^Banka,"  fbr  flN>m 
land. 

The  Wvcn  nrc  thrown  into  cuaks  and  allowed  lo  stand  for  a  grcatei 
or  lees  length  of  lime  and  to  undergo  more  or  less  complete  putrefW 
tion,  until,  on  tho  reinrn  of  the  fishing-smack  to  port,  they  are  throiin) 
into  wuter-boilera  and  trtiHtud  in  a  manner  dtmilar  to  that  previously 
described.  Of  straits  oil  there  are  two  varietiea;  the  brouin  oil,  which 
is  mu(.-h  darker  tlian  shore  oil,  and  much  more  nauseous  to  the  taslo 
and  Binrl! ;  ami  tho  btai^k  oil,  which  is  very  dark,  and  still  more  disgosto 
ing  in  its  evidences  of  rancidity.  Both  of  those  varieties  are  largely 
used  in  tho  preparation  of  leather. 

AVhcn  H  mineral  Acid  (especially  the  ftulphuric)  i^  added  to  ood-liver 
oil,  the  well-known  biliary  play  of  coloii*  occurs;  but  thU  doea  oot 
pi-ove  the  genuineness  of  the  drug,  or  domonatrato  that  it  is  derived 
fVom  the  codfisb :  it  only  shuws  that  it  is  a  liver  oil.  It  is  scarcely  to 
bo  doubted  tha-t  not  raroly  tho  livers  of  other  fi«h  arc  lavgoty  misod 
with  tho^e  of  the  (induH  morrhuii,  but  it  is  not  probable  that  this  ofton 
Imppens  lo  inch  an  esleut  as  to  interfere  with  the  tlierapeuiic  value  of 
the  pixxluct :  indeed,  it  is  far  from  certain  that  cod  oil  is  roalJy  Bupenor 
to  tliat  produced  by  tho  same  organ  of  other  fisbea.  Bo  this  as  it  may, 
the  physical  properltoit  alfurd  the  only  known  t«8t  ns  lo  the  genuiniy 
cess  of  the  drug.  Cod-liver  oil  is  a  very  complex  mibntnTico,  contain- 
ing, according  to  tho  anulysiH  of  Dc  Jongh,  glycerin,  oleic,  niari^aric, 
butyric,  and  aoetio  acids,  gnduin,  various  biliary  principles,  such  a^  fob 
linio,  choUe,  and  billfollinio  acids,  iodine,  chlorine,  traces  of  bromine, 
phosphorus,  phosphoric  acid,  and  various  other  substances.  According 
to  the  U.S.  Dispensatory,  the  proportion  of  iodine  never  esoeeds  one 
part  in  two  thousand.  In  Do  Jongh's  Rnnly«!»  tho  grcniost  amount 
was  found  in  tbo  light-colored  oils,  and  waa  only  four- hundredths  of  a 
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gntttbloncTiiinilrod  groins  of  tlio  oil.  Oaiiutn  (gapocullnr,  dftr1c-1>rown 
Bitlwtftnoe,  which  ia  probably  modicinolly  inort.  When  to  cod-liver  oil 
ammonin  U  aUded,  tfaoro  can  I>s  obtained,  by  dial  illation,  a  peculiar 
ainiiiuiitacal  base,  trimt^hylamin  (cominerciftl  proptfltimin),  vrkiob  exists 
io  no  oili«r  officinal  oil,  but  occiins  in  the  ergot. 

FnrsiOLoaiCAL  Action. — As  is  well  knovra,  all  fatty  aubstanvot  when 
tatcen  into  the  ^^t«m  ha^'o  a  tondoncy  to  canto  doposilion  or  fomnation 
of  fut  in  the  body.  Cwl-livcr  oil  certainly  HharvR  tliiti  property  in  art 
eminent  degree.  Dr.  Pollock,  aa  quoted  by  Proftissor  Stillc,  has  found 
that  if  there  bo  given  of  it  to  piga  from  one  to  two  ounceaper  drem,  to 
B)i«ep  one  ounce,  and  to  bullockg  firom  three  to  nine  ounces,  it  l«  di- 
gested, and  aids  in  fattening  the  aDinml ;  larger  uniountu  than  iboxo 
Dotod  la  Dr.  Pollock's  experiments  always  dcningc  verj-  neriously  tho 
digcstiTO  function.  No  close  Hludica  of  the  effect  of  cod-livor  oil  upon 
bcaltby  men  have,  that  I  am  aware  of,  been  made.  Undoubtedly  it 
tend«  to  produce  obe«ity ;  but,  ns  qo  other  oil  is  ablu  to  supply  its  placo 
in  varioua  chronic  diHcnacii,  it  mast  bnro  some  influence  upon  nutrition 
Bot  akared  by  ordinary  fatt^'  niattera,  and  therefore  h  an  alicrat'iw. 

Tho  hit«tory  of  tho  clinical  use  of  olouni  morrhuw'cvriuinly  indicates 
that  it  influoncoH  the  constitution  of  the  blood.  It  in  nn  orery.day 
occurrence  to  see  pale,  aniKniia  pationta  become,  while  taking;  it,  rotty 
and  plethoric.  Aecordii>g  to  the  analyeis  of  the  blood  of  a  patient 
made  by  Simon,  there  is,  durin;;  itd  use  in  phthisia,  a  great  incrcnso  in 
the  amount  of  solida  in  tho  blood,  a  diminution  of  the  fibrin,  and  an 
incroaso  in  the  albumen.  Thoexaminations  of  Dugald  Campbell  {^British 
and  F'yrei'jn  Mc(i.-C!iir.  Reciea,  1856,  XTii.  21)  hove  contirmod  the  re- 
Bulta  of  Simon.  It  U  very  pi-obablo  that  cod-livor  oil  has  &ome  pecu- 
liar inflaoncu  npon  tho  biood-making  organs.  Upon  the  various  single 
fkiooUons  of  the  body,  except  Ihodit^esttve,  cod-liver  oil  haa  nu  »pi>ur«nt 
immediate  effoctt  disiurbing  directly  neither  fhe  oorvous,  motor,  respi- 
ratory, circulatory,  nor  aeoretory  movements.  When  by  its  use  the 
general  nutrition  is  improred,  all  the  fhnctions  iieem  to  share  equally 
in  tho  improvomonL  Cod-liver  oil  has  undoubtedly,  when  given  with 
eoffi^nt  freedom,  a  tendency  to  caaao  indigestion  and  looeoneu  of  the 
bowelfl.  Alt  oils  are  of  difHcutt  digestion,  and  when  too  much  of  Ibe 
oleum  morrhum  is  exhibited  In  man,  as  in  animals,  it  exerts  a  delete- 
rioua  local  effect  upon  the  alimentary  apparatus. 

JIaeb  apeculatioQ  has  been  indulged  in  aa  to  which  of  the  ingredient* 
of  ood-Iiveroil  tm)mrl  to  it  its  peculiar  medicinal  properties.  Certainly, 
howerer,  no  real  light  has  been  nhcd  upon  this  matter,  and  the  prmcnt 
probabilities  are  that  it  actit  as  a  whole,— ^V.,  that  its  virtues  dvpcod 
Qpon  tho  peculiar  combiiuttion. 

If  the  experiments  of  Dr.  Oswald  Xaamann  (^Arehltt  der  ITeUk\tnde, 
186&,  p.  53fi)  be  as  ac-cunito  aa  they  appear,  ho  has  ccrlatoly  proved 
that  cod-liver  oil  has  physical  properties  which  must  aid  in  its  usct\il- 
ness,  although  it  is  not  probable  that  its  valao  depends  solely,  or  even 


!a  great  part,  upon  them.  He  first  tcrted  the  rate  at  vrbich  Tkriow 
oils  pasii  through  Fresh  moist  animnl  mombrancs  vheti  pressed  upon  b;^ 
a  coliuno  of  raoroury  or  by  tlio  woij^ht  of  the  tttiiiosphiTu  over  an  tx- 
haiuted  receiver,  and  found  that  co<i  liver  oil  passvl  much  more  rapHllv 
than  any  of  a  number  of  oils  tried.  Apparently  thin  power  depended 
in  some  mi-iuiuro  upon  the  proMonce  of  the  biliary  principles,  tunce  if  it 
vraa  deprived  of  thorn  the  rnl«  of  its  piuaage  was  ^crcatly  leaaened,  bat 
woH  Bgnin  incrcneed  by  the  Addition  of  n  little  bile.  The  investi^tor 
then,  opening  the  abdomen  of  caU,  separated  in  each  unininl  by  liga> 
tiirea  two  knucltlce,  of  equal  length  and  entirely  eimilar,  fVotn  the 
remainder  of  the  intestines.  Into  oiu-h  of  them  bo  injected  a  certain 
amount  of  bite,  and  then  into  one  ordinary  oil,  into  tho  other  cod-liver 
oil ;  and  when  tho  animals  died,  some  hours  afterwards,  it  was  always 
found  that  much  more  of  the  cod-liver  oil  xrna  absorbed  than  of  tho 
other  oil.  Tbcee  experiments  were,  unfortunately-,  too  few  and  inooin- 
picte  to  bo  decisive,  but  certainly  they  indicate  that  oleum  morrhna) 
ill  more  easily  and  rapidly  absorbed  than  other  animal  oils.  The  supe* 
nor  lltnc^  of  Ihc  oil  for  absor|)tion  is  in  accord  with  tho  clinicaii  obser- 
vation of  II.  Berths  (_L' Union  Med.,  x.,  1856),  that  cod-liver  oil  could 
be  takon  lonfrcr  than  other  fata  without  appearing  in  the  fa»<ea,  and  ia 
coofirmod  by  Profoftsor  Buobeim  (jlrcA.  /.  Exper.  Path.  v.  Pharm.,  Bd. 
iii.).  as  wcl!  as  by  J.  Gad  (  ffis  vjid  Bravn^i  Archiv  fu.r  Anatomte,  187S). 
Both  Bnchcim  and  Gad  boliovo  that  this  abeorbability  depends  tartly 
upon  the  prosenco  of  Vive  fatty  acids  in  the  oil,  but  it  is  probably  due 
to  the  biliary  matters,  since  r>r.  IT.  A.  TInro  finds  it  grratly  inci«a»ed 
by  the  addition  of  taurocholato  and  glycotholato  of  sodium  {Bost  Med, 
Ani  Sttr^.  Joum.,  cxvi.  279).  He  as&erta  that  cod-liver  oil  impregnated 
with  n  BmaU  quantity  of  tho  biliary  nnltn  is  rapidly  abaorbed  when 
rubbed  upon  the  iikin.  and  propo«cs  the  practical  use  of  tbo  mixture. 

Dr.  Naurnaiin's  last  Vocioe  of  eKperiments  were  directed  to  diaoov- 
criug  tho  comparative  ease  with  which  animal  oils  and  the  cod-liver 
oil  were  oxidized.  For  tbU  pur])i»ui  he  used  a  tesL-sulutiuD  of  per- 
mnnganato  of  potassium,  and  on  adding  to  given  bulks  of  this,  in  test- 
tubes,  equal  amounts  of  tbo  various  oils,  noted  the  changes  of  color 
indaccd  by  tho  reduction  of  the  porman^nato.  Ue  found  that  cod* 
liror  oil  WHS  the  lirHt  to  be  atfuctod.  It  is  evident  that  tho  power  of 
being  easily  iib.sorbed  and  easily  oxidized  fits  a  fnt  fur  use  in  the  animal 
economy  i  buL  tho  peculiar  value  of  oleum  morrhua)  does  not  depend 
solely  upon  llioso  properties,* 

TnERAPEUTics. — Cod-liver  oil  Is  aspecially  aseM  ia  that  condition 
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•  M.  ChupniMtii  nlftiini  lo  h»tra  dtiraverad  ■  ory)t(i11in«  *ub«Uniic^  J/urrAnof,  In  owl-llvar 
oil,  MnUlning  phM^horiu,  iodine.  And  bMinlnn.  AMoHlnf  lo  Dr.  T^r*g*  (/.«  Pnytit  MM., 
Fvb.  30,  IKfSJi  to  UiH  tutiiitaniifi  ■»  iliio  tliu  {>cKuliar  BiftJiciiial  piopati'iM  of  nikl-nvai  oil,  •»! 
in  tnboToulwli  knit  •Illwl  Jlacaiu  ll  ibaj  b«  fiivtn  in  okpiulw  eoaUinlng  tlirra  to  At*  dn>p«, 
rop.rn>nnllne  on*  ilrvlini  of  ead-livnr  ail.  MurrhuM  ia  Mid  to  b«  aUuiitlUiax  ntb«r  tbsB 
dUturbiaj  in  iti  tattuanM  upon  Lli«  guiro.iiiUftliiBl  tntot. 
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of  BjTitflin  in  which,  with  gonornl  loworod  tone,  there  I«  >  tendency  to 
cellular  bypcrpliMi^,  to  thu  forinatioD  of  '*  exudntioDs"  compoaeJ  of 
imperfectly-dovelopod  colls,  which,  in  the  great  miyonty  of  CMea,  from 
the  wey  begioninK  uru  iucupublo  of  development  into  porfoct  outltk'i), 
baviog  only  one  potential  quality,  lliat  of  dying.  There  are  varioua 
typa»  of  this  difltbosis,  or  condition  of  nystem.  In  one  of  them  thera 
is  a  tendency  to  incrt.-aao  in  thu  lymphatic  glands;  to  muUipIicaiion,  at 
the  expcQM  of  ddvelopmcnt,  of  their  cellular  cletnenta, — 1>.,  to  the 
formation  of  numoroas  imporfocLly-dovolopod  eella, — and,  finally,  to  the 
dostmction  of  them.  The  death  of  thwe  celU  i»  partly  dnu  to  their 
Inherent  qualities,  and  is  partly  the  rosnlt  of  tbo  preaeure  which  they 
«xerl  Qpoa  one  aiiotli«r  and  upon  tbuir  eourcM  of  food-«apply.  If 
they  itndcr^  a  slow,  fatty  de^ncnition,  with  deAiecation,  liheesy  de- 
positM  anj  formed ;  if  a  nipid,  fatty  change,  with  nbiiDdanco  of  inuiiituro, 
pus  and  abscesees  are  prodiiceil :  in  cither  case,  nlccration  i»  the  final 
result.  This  JB  the  ao-cniled  scrofulous  diathesis, — tcrofulotis.  in  an- 
other of  thin  ^roup  of  diatbufica,  the  teudenoy  to  uoUalar  hyperplasia 
alfaots  ihi)  mucoid  raambranes  of  the  nir-paasiige*,  and  the  patient,  on 
the  slightcat  pruvocation.  Buffers  fVom  catarrh,  until  finally  a  multipli* 
cation  of  c«ll3  occurs  so  rapidly  as  to  fill  up  a  creator  or  teas  number 
of  the  air-roaicto8  of  the  lungs,  geaerally  those  of  tho  ap«x,  and  "eon- 
nmpthit'  results;  or  e1«e,  an  attack  of  pneumonia  being  produced  by 
Bomo  expoeure,  tho  exudation  is  oollular  mthur  than  fibrinoua,  and 
catarrhal  pnemaoaia,  ending;  in  the  majority  of  coeee  in  a  wore  or  less 
rapid  pliibii'is,  occurs. 

As  already  stated,  it  is  especially  in  those  conditions  of  system  that 
Dod-lirer  oil  is  so  extremely  uscnU.  Preceding  tho  derelopmcnt  of 
aetivo  disease  in  these  cases  there  is  very  generally  a  rocogntzable  stage, 
marked  by  wcnlcncssi,  n  tendency  to  emaciation,  more  or  loss  anasmia, 
and  other  symptoms,  which  the  present  is  acarrely  the  place  to  consides 
in  detail.  In  thia  atagc,  cod-liver  oil  is  oxooediagly  efficacious,  and  its 
use,  combined  with  proper  hygienic  mcaeurw  and  the  exhibition  of 
other  suitable  drugH,  may  often  succeed  in  warding  utt  fatal  diBonno. 
Id  tero/ulogia,  it  is  useful  in  all  Htagcfl,  but  should  never  be  relied  on  to 
the  excluttton  of  other  drugs.  Its  ctTects  arc  more  marked  during  tho 
tilefratif^  and  tuppurativi  $taje9,  bat  in  moit  cases  it  aids  iodine  very 
materially  to  reduce  the  enlarged  glauds  in  the  earlier  periods  of  the 
diMoiiei. 

Tbero  are  various  dlaoasos  of  the  bonen,  dependent  upon  or  roeuUing 
ftom  a  scrofulous  taint,  which  are  most  favorably  affected  by  cod-liver 
oiL  Sometimes  the  diaeuae  atlucks  ibe  articulating  surtaceii,  giving 
origin  to  chronic  inflammations  of  the  joints, — white  twelUnga;  some* 
times  it  is  tho  body  of  the  boDus,  oepocially  of  such  as  are  composed 
chiefly  of  ipongy  timue,  that  ia  affected,  and  earia,  with  sabaaqaent 
abaoaaaaa,  rasults.  Ia  these,  as  in  all  other  forms  of  sorofUloeid,  eod- 
lirer  oil  is  almost  a  specific.     An  afTeclion  probably  not  identical  with, 
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I>ut  ctoftcly  allied  to,  ecrofula,  is  ricfcets  :  cod-liTor  oil  Is  of  ^reat  valne 
in  thia  cotnplnint.  In  ccrtniD  pnle  cnchoctic  children  there  may  b« 
TouDcl  ft  Bwollon,  tumid  htiily,  perhaps  with  evident  enUi^rement  of  th« 
liver,  aod  very  generally,  if  not  always,  with  cnlsrgemenl  of  the  ine»- 
enteric  glnjida.  This  is  the  Aocallcd  tabes  mesaUcrica,  which  is  somiv 
timos  relieved,  or  oven  cured,  by  the  exhibition  of  cod-liver  oil. 

The  value  of  cod-liver  oil  in  what  ii*  often  very  incorrectly  called  the 
" pTC'tuhtrcular"  BtuffO  of  phthisis  hae  already  been  mentioned,  but  is  so 
important  thnt  it  will  bear  roil«nvtion.  Tlicre  can  be  no  doubt  that 
consumption  oHen  commcncen  with  cAtarrh,  and  is  often  developed 
alowly  aa  the  result  of  frequently  "  catcbinj;  cold."  Whenever  a  patient 
is  feeble,  pale,  aomowhat  anfemio,  and  coinplaiusof  his  liability  to  catch 
cold  on  the  sUgbtMt  exposure,  oven  though  no  local  di-ocn-ie  exista  any- 
where, or  rather  because  no  local  diseiuie  exiiite  anywhere,  there  is  cause 
for&lnnu;  and  it  is  of  tbe  most  vital  ittiportaiice  that  the  patient  b« 
put  upon  a  tonic  treatment  wbuno  baHis  is  cod-liver  oil,  be  fed  upon 
nutritious  diet,  and  have  the  hygiene  of  his  daily  life  related,  oepeoial 
care  being  taken  to  nvoid  any  oxpoBurc  to  cold.  In  (he  advanced  stage 
of  chronic  ;)Af/i/5w  the  remedy  is  less  efficacioa»,  in  that  it  much  more 
rarely  cffccta  a  curn  than  in  the  pre-tubercuiar  sti^c;  yet  it  does  mors 
j;ood  than  all  the  other  remedies  of  the  Pharmacopoeia  combined, — aU 
luviating  the  coufjh,  incrBft-''inK  the  strongih,  weight,  and  gencml  health 
of  the  Bufforor,  often  retarding  or  even  ftrrcstiog  iho  pulmonic  disoppan- 
Ixfttioii,  almost  always  greatly  prolonging  life,  and  in  rare  inatancca, 
in  conjunction  with  other  roc8<viire9,  effecting  a  cure.  It  14  a  qucstieu 
of  some  imporlanee  to  decide  how  the  remedy  does  good  in  thcM  casos. 
Its  value,  before  the  occurrence  of  iiny  tcfuon,  as  a  preventive  of  coo- 
sumption,  indicates  that  it?  influence  during  phthiais  Is  not  directly  apon 
the  local  lesion,  but  upon  1h>i  general  condition  of  the  systen.  This 
inference  is  honig  out  by  clinical  oxpcrience.  Tb«  gononil  itymptoina 
commence  to  improve  before  the  local  lesions,  and  somcttrooa,  although 
the  patient  fattens  and  i;uts  stronger  for  a  time,  (ho  pulmonic  affection 
steadily  incrcftsos;  ngain,  in  some  instances  the  oil  fails  to  increase  the 
weight  of  the  paUcnt  or  0(>nsil)ly  to  afTevt  tlio  general  nutrition,  and  in 
these  caws  it  never  does  ury  good.  In  true  tubirrcutosis,  cod-liver  oil, 
like  all  other  romcdioB,  is  of  very  little,  if  any,  value. 

In  cnsofl  of  df/ective  nutrition,  when  pallor,  antemia,  loss  of  strenglh, 
and,  porliaps,  i«maoiaiion,  occur  without  any  obvious  cause,  cod-livur  oil 
is  often  of  groat  Rervice,  especially  when  the  subject  la  a  child.  Indeed, 
in  children  thwe  Bjmptoma  ore  simply  the  roault  of  a  very  mild  aolion 
of  the  riamo  d^rewing  causes  whoso  more  intense  malign  influenue 
produces  scrofula. 

In  persons  broken  duwn  with  any  of  those  chronic  diseases  which 
take  the  form  of  dyecrosia,  the  j-emedy  is  often  of  groat  service.  Thus, 
in  the  cachexia  of  tertiary  iyphiUa  it  is  invaluable.  The  diaoaao  by 
whoso  relief  and  cure  cod-livur  oil  first  achieved  its  reputation  Is  cArontf 


ALTERATIVES. 


fi63 


Theumattgm.  I  thiulc.liowerer,  that  it  is  much  more  effleacSoos  In  thoeo 
cases  in  vrhicK  the  rheumntic  disease  has  been  grafted  upon  b  Bcrofti- 
lonsly-taintod  constitution,  or  in  thow  casoa  in  whicti  tbo  patient  bai 
been  broken  down  by  the  dineaw,  or  by  other  ngencies,  so  that  thero  is 
what  may  be  stylttd  a  guueral  nulHtivo  iiy»cra»ia,  than  iu  eimple  chronic 
rhcumiiliHin ;  yot  in  oh'jtinnte  sciatica  and  lumbago  trial  of  it  flhoulil 
always  be  mftdu.  In  gont,  oleum  morrhuie  is  of  Utile  service,  and  should 
be  used  only  iti  the  very  chronic  fonn  of  the  discoBO,  and  whon  there 
is  a  genenilly  disordered  nutriiion. 

[ii  nervous  affedioM,  capccially  in  nrvralgia,  in  tkin-dtscases,  in  fact, 
in  any  chronic  disorder  in  which  the  patient  is  feoblo  and  prosontd  a 
condition  of  gcnenJ  dopmved  nutrition  eomowhat  nirailar  to  that  HCen 
in  consumption,  codlivor  oil  may  bo  exhibited  with  advimlago. 

Adui»istr.%tion. — The  dark  oil  Las  hecn  eatoetned  nioi^t  tji{;h1y  by 
eome  authorities,  «»pocially  by  Bo  Jongh,  vt\o  assorta  that  it  coatAina 
more  of  the  biliary  principloo  than  doea  the  pala  oil,  and  even  bolievea 
that  the  products  of  decompoaition  in  it  increase  Its  bcnsllcial  action. 
It  IB,  however,  never  employed  at  proecnt,  because  of  its  exceedingly 
rcpuUive  (adtc,  and  became  it  is  T«ry  prone  to  disagree  with  the  stom- 
ach.  Ono  of  tho  dilBcultios  in  the  u!;«  of  even  the  pale  oil  its  the  Tury 
common  real  or  imi^ned  innblUly  of  the  patient  to  take  it.  Without 
doubt,  this  very  often  aritiea  IVom  its  nnusuous  taatv,  to  Icsseii  or  dit>- 
gnise  which  various  cxpedietits  are  reaorlcd  to,  with  more  or  leas  doubt- 
fill  eucccflft.  Snmetimc!^  a  piece  of  sail  taken  into  the  mouth  just  boforo 
the  oil,  which  U  also  immediately  followed  by  another  lump  of  salt, 
suffices.  It  is  said  that  some  prefer  the  oil  in  emolsioa  made  with 
some  strong  aromatic  wntcr.  The  addition  of  an  o<^nal  part  of  glyce- 
rin and  untshair  to  one  drop  of  the  oil  of  bitter  almonds  to  tho  doxe 
certainly  losaons  the  tast»  of  the  medicine.  Somo  patients  take  it  best 
in  the  r^th  of  ale  or  porter,  the  glass  being  Arst  half  filled  with  tho 
malt  liquor,  then  tho  oil  being  carefuliy  floated  on  the  top  without 
totichiii-'  the  sides  of  tho  g1iu»,  atid  the  remnindor  of  tho  vuhicle  put 
upon  tho  top  of  iL  Most  of  tho  patiunt^  requiring  oil  are  aleo  benefited 
by  the  u»o  of  alcohol  \  and  my  experience  with  the  remedy  is  that  tbo 
most  generally  9ucccs9i\il  plan  of  exhibition  is  to  place,  according  to 
the  exigencies  of  tho  casu,  from  one  to  three  tablespoon rtds  of  whisky 
or  brandy  ia  a  tumbler,  add  not  so  much  water,  put  the  oil  in  tbo  centre, 
and  toss  the  whole  down  the  throat,  tho  heail  U^ing  held  well  back,  the 
mouth  wido  open,  and  tho  lips  not  touched  by  tho  medicine.  Tho 
Ktimulus  of  the  alcohol  often  enables  the  stomach  to  digest  the  (hI 
when  otherwise  It  (Muld  noi  do  so.  Sometimes  it  Is  nocossary  to  torn- 
monce  witli  u  single  small  daily  dose,  even  a  einglo  toaspoooful,  which 
is  best  taken  at  bedtime,  and  gmdually  to  incrcaste  the  amount  as  the 
patient  becomes  habitoatod  to  U.  Children  almost  always  h*am  to 
tolerate  the  taxte  of  the  oil,  or  even  become  in  a  short  time  fond  of  ifc. 
tlie  usual  doso  is  for  an  adult  a  tablcepoonful  three  or  four  times  a 
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day;  for  a  tlilM  one  yenr  oM.  a  teaspoonnil.  WTien  infntits  cannot 
digest  cod-liT«r  oil,  inunounnn  mny  Hometiracs  bt  practiAcd  vitb  odnu- 
tAg«.  Pre.  N.  A.  JUndolph  and  A.  E.  RousmI  atate  thac  they  bnv«  B«en 
in  each  caeee  tbo  oil  upp»ar  Id  tho  fiooM  C^^AiZa.  JVfnf.  Txma,  xiv.  239j. 

AOIDUM   PHOSPHORICUM -PHOSPHORIC   ACID.    U.S. 


riiitHphorifi 


rhich 


phospli 


ro»idtA  from  the  tniming  ot  pliosp!ioru8 
theair,  isprcpsrcd  by  tbc  actiou  of  »iilpbm-ic  acid  upon  booc^iab,  whicb 
oonsku  c'biefly  of  the  phoapbale  of  caleiam.  The  officinal  acid  is  the 
tribaaio  acid  of  chemi&tH.  Acidvm  Pknaphoricum  DiUttvm,  U,S.,  coo- 
tains  twenty  per  cunt,  by  ^ruigbL  of  ibc  strouger  acid.  It  i»  a  color- 
lou,  inodorous,  eour  liquid,  of  a  syrupy  consistence,  which  bos  a  very 
acid  roaction,  but  in  not  coiTo<4iv«  to  animni  tU»UG9.  Tbo  biba«ic 
pyrophospboric  acid  vi  said  to  be  a  cardiac  sedative  (Jbitm.  of  Anat.  and 
Pkijsiol.,  xt.). 

TuLaMfKVTK3. — rboflplioric  aci'l  has  been  used  to  a  cotuidcrable 
extent  ftbrond  n«  a  toiiio  and  iiUwnitive  in  scrofvlnva  aj^eeiion$.  Upon 
the  digestive  orgnns,  in  my  experience,  it  has  little  or  no  effect,  and  I 
bavo  never  bcuii  able  to  porcuivo  Ibiit  it  ia  ut  all  nstrtiigt'iit  or  exoria 
any  flllorntivo  ioflucnce  upon  the  glands  of  the  alimentary  canal.  Id 
scrafulo<)iH  and  rickets  it  U,  I  thinic,  inferior  to  the  phoHpliates. 

Phosphatb  op  Calcicm. — Tbo  pbosphato  of  cBlciwni  is,  as  is  well 
known,  an  e^ecntial  in^jredient  of  bono,  of  which,  indeed,  according  to 
tbo  analyHiH  of  BerzetiuH,  it  formti  more  thjiii  lilly  per  cent.  (TVaiffrfe 
Chimif.,  Paris.  ]833),  II  shouM  not  be  forgotten,  however,  (hat  It  oxiste 
in  notable  qunntitiu»  in  all  the  tiitimes,  niid  iit  probably  as  essential  an 
in;u;rodiont  of  their  fttructwr(>  n^  of  that  of  bono.  Whenever  it  is  taken 
out  of  the  food  of  .inimaU,  although  they  bo  otherwise  well  fed,  sooner 
or  laLor  they  waste,  niokun,  and  die.  Chu)t9al  fed  pigoonn  excIuHiTely 
on  com  ooDtaining  very  little  of  the  phosphate  of  calcium,  and  found 
that  aflor  sKimo  months  tboy  wasted,  wore  nffoeted  with  diarrheea,  and 
diod  {Comptes-Rendiu,  t.  xiv.).  According  to  Holoff  (^Vir<how's  Archi'o. 
Bd.  xlvi.  p.  302),  a  bord  of  cows  wbicb  had  been  fed  upon  bay  (h>tn  a 
certain  meadow  were  very  much  out  of  health,  and  suffered  iVom  /ro* 
ffiiitas  os/fitim.  On  examination,  the  buy  was  found  to  ho  nonrly  fl'oe 
fVoni  earthy  salts,  and  upon  bone-munl  being  given  to  the  cows  thuy 
recovered  their  health  in  four  weeks.  The  Bumo  authority  Airtlier 
etatee  tbat^  in  some  mcadowe  with  which  he  is  acquainted,  the  disonM 
is  ondemic  among  the  cows  bocauso  tbo  grass  i»  so  poor  in  phosphates, 
Haobner  sUo  affirms  {Schmidt's  Jakrb.,  Bd.  cli.  p.  138)  that  cattle  fed 
cxolusivoly  upon  potatoes,  or  upon  roots  very  poor  iu  pbosphat&i,  fail 
to  fatten,  become  weak,  and  are  apt  to  euOur  fVom  caries,  but  that  if 
the  phosphftto  of  calcium  be  given  they  rapidly  improve;  and  E.  Voit 
{Zeitsc/tr. /.  Bioiogie,  xvj.  198)  states  that  rachitis  without  emaciation 
can  b«  produced  id  tbroo  or  four  wicks  in  young  dogn  by  taking  tbo 
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p}iit»^Ut  oS etdcium  outof  tbo  food.  Hc^ar  (Schmidt's  Jukrb.,  Bd.  cli. 
p.  IM)  bu  ooneidoiiiK]  tho  ubsoi'ptionof  the  phosphuteuf  culctutii,  when 
given  M  n  modicino,  -very  doubtftil,  baCAuw  when  he  exhibited  it  fVcely 
Ibcro  was  no  incrciuio  in  the  amount  of  tbo  pboi«plioric  acid  or  of  tbe 
cnrtby  bases  in  the  urine.  Bokor  {ibid.),  on  (bo  otbcr  hand,  bos  found 
thAt  if  the  drug  bo  given  to  tlioso  wi>t'Dur«M  whose  milk  coDtAims  au 
abnormallv  small  amount  of  pbosphiit«s,  tho  milk  noon  bocomos  ricb 
in  iho  I'nrtliy  oult*.  and  L.  Perl  l^Vircftow's  Archw,  Ixxiv.  5t)  has  found 
that  administrAtioQ  of  tho  phospb&tea  '\s  follovred  by  an  increaM  in 
their  nraount  in  tho  urino.  Further,  Albert  Kioaoil  (Hbppe-Styler'$ 
Medicin.-chem.  Unlenuch.,  p.  318)  baa  shown  ihal  the  pbosphal«  are 
eliminated  l>y  tho  intoetincs,  and  therefore  that  even  if  It  were  a  con- 
slant  fact  that  tlicir  renal  excretion  U  not  augmented  by  their  odrain- 
islrntioD,  it  would  not  prove  that  they  are  not  abaorbed.  M.  Teiasiur 
has  found  that  In  tho  early  Btage«  of  pbtliiith  there  is  a  very  grent 
IncroatiO  iu  tbo  oxcnition  of  Utu  earthy  pliOHphutes  by  tlio  kidney  (Le 
Jtfoinfanmt  Mid.,  Sept.  1875),  and  the  researches  of  Profcasor  Boneke* 
{Sehmidfs  Jnhrb.,  Bd.  cli.  p.  138)  aru  said  to  have  shown  that  this  in- 
creased  rennl  elimination,  which  plainly  oocura  in  «evei'a1  nlh'ed  dineasea, 
19  not  accompanied  by  any  iocroase  in  tbo  amount  ingcatod  in  tho  food, 
or  decrease  of  the  amount  eliminated  by  the  intestines,  and  that,  con- 
RBfinently,  there  is  a  very  decided  wasting  of  tho  normal  phosphates  of 
the  body.  Thin  being  so,  the  ime  of  phoHpbalcs  in  these  diseonca  is  on 
rational  as  that  of  iron  in  nna-raia. 

TBtKAFnrriCB. — According  to  Ihisart  (_ArcKitX4  Oitt.,  6e  ser.,  t.  xv.), 
to  Bcnobo  (lot.  eit),  and  to  Teissier  {loc.  «(.),  the  dieeasee  in  whtob  Che 
phosphate  of  calcium  is  especially  indicated  ni*e  rachitia,  osteoimttacia, 
phthisic,  and  lerofuloais.  It  k  evident  tliat  tho  indications  for  tho  earthy 
Mita  are  Tcry  strong  in  tho  first  two  of  these  affections ;  and  clinical 
oxperienoo  has  certainly  borne  out  the  results  of  a  priori  reasoning.  Iu 
teroftilosia,  tbe  call  for  tho  drug  ia  not  ao  plain  ;  but  Professor  Boncko 
stAt'VS  that  in  many  ca»e«,  if  tbe  urine  be  oiwminod,  it  will  bo  found  to 
bo  abnormally  rich  in  earthy  phoaphatw,  and  that  under  ibcso  cireum- 
atancoH  tbo  remedy  vi  of  the  greatest  value.  Cohcm  ore  not  rare  of 
children  of  slow  derclopnient,  often  seemingly  well  nourished  and  ro- 
bust, and  yet  realty  pule  and  with  flabby  floeh,  but  without  any  distinct 
■ymptoms  or  markn  of  acrofUIosia  or  of  rachitic.  Under  thoso  circum- 
ataocoff,  the  child  is  in  a  condition  Allied  to  that  of  tho  diathesis  spoken 
of,  and  of  the  value  of  the  pboffphate  of  calcium  I  bare  no  doubt.  In 
casoB  of  ddaifed  union  aHer  frtieture,  the  present  remedy  is  Memingty 
(ndicated,  Mpflcially  fliiiea  Dttsart  (tot.eit.)  has  oxprimontally  proved 
that  when  given  to  nnimnls  whoRc  bnn<*s  hnvo  been  broken  it  hastens 
union  and  makes  tbo  calluii  abnormally  boary  and  flrm.    The  phospbalo 
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of  calcium  hue  beon  recommeaded  iu  varioue  disoosee  other  thoo  UiOM 
mentioned,  but  its  value  i»  much  moro  doubtfbl.  Htinnott  comtnonds  H 
in  chronic  pMiisU ;  Piorry  (Jbur/i.  J«  C7u;;i.  Jfii.,  t.  ii.,  1863),  in  sypAi. 
liticperiosliiis;  Beneke,  infl^^Aj^Vt'c^uTnmnCa;  SchoQiao.and  also  Kugol- 
niami,  in  tlio  menorrhagia  of  aucemic  womou.  Profusttor  Bunoke  calls 
uttontion  to  ihn  uae  of  it  during  preyna7tcif,  and  boLierea  thut  it  cxeru 
nn  iiitluenco  on  the  fcetus,  8o  thai  tvomon  wlio  have  borne,  it  may  ha, 
uiily  raciiitic  or  BCroftiluua  ehilJruu  will  bring  forth  healthy  ofiVpriag. 

AoaisiSTBATiON. — TUo  U.S.  Pharraaoopceia  recognizes  tho  Prccipi- 
tilted  Phosphate  cf  Calcivm  (_Caleii  Fkosphas  Preeeipitatva),  a  white,  in. 
odorous,  taHt«le»t  powder,  wlticb  ia  jtrojiured  by  diHaoh'ing  boDe-aiih  in 
muriatic  acid  and  |)rocipitatiiig  with  ammonia.  This  maybe  employt^ 
in  doftos  of  ton  grains  thr*o  or  four  tinios  a  day,  but,  owing  to  its  io- 
solubility,  ia  not  bo  usuflil  as  the  so-CuUed  Uida-phasphate  of  lime.  This 
]jrnparalioii,  ongiiially  siiggeatod  by  Dusart  and  BInchu  (^Archives  G^n^ 
t.  XT.  p,  07),  iii  madu  by  the  action  of  lactic  ucid  upon  tho  phonpbate 
of  calcium,  aad  waa  found  by  those  e.iporimcniors  to  be  soluble  ia  all 
pi-opurtiouK  not  only  ia  water  but  also  in  tho  gastric  juico.  Thor»  ui 
prepared  by  tho  driiggiHts  in  this  city  un  emulsion  containing  fifty  per 
uuat.  of  cud'livcr  oil  aud  two  graiu»  of  tbe  lacto-phospliat«  of  liuio  to 
tho  draobm,  n-bich  has  appeared  to  mo  to  bo  the  best  of  all  the  altera- 
tive pruparations  in  cases  of  tho  cbnranter  npokcn  of  in  the  section  on 
thorapoutJcs,  It  certnialy  is  very  ot^iiii  more  aiaily  dige«t«d  than  tho 
pure  oil.  Tho  doeo  is  a  teaspoonful  to  a  lablespoo&ful,  or  eveo  more, 
accordiug  to  tho  ag«. 

tinder  the  name  of  chemical  food,  or  compound  syrup  of  the  phos- 
phates, a  very  complex  preparation  has  been  much  used  iu  disordora 
ait«aded  vrith  impaired  nutrition,  such  as  the  tai.to-pho!«phato  of  lime 
has  boon  rocominendod  in.  I  have  had  no  fxporioucu  with  il,  but  rory 
much  doubt  its  being  superior,  or  even  eijual,  to  the  latter  drug. 

OOLCmOI  SEMEN-COLCmCUM  SEED.    U.S. 
COLCmCI  BADIX-COLCHICUM  ROOT.    U.S. 

Colohioum  auluutuale,  or  meadovi  saffron^  who^e  products  the  above 
drugs  arc,  is  u  little  plant  growing  in  Coulincntal  Eurupo  and  in  Eagland. 
Il  is  not  really  the  root  that  in  efticiual  under  the  name  of  colcbicum 
root,  but  the  thickened  swoUvn  vnd  of  ilic  stem,  with  the  little  bulbl«t 
whone  office  it  b,  to  develop  a  new  plant.  This  corm  is  5olid  and  do»hy, 
an  inch  and  a  half  to  two  aud  a  half  inches  ia  length,  with  a  longitudinal 
groove,  having  a  nail  liko  proccas  (tho  bulbl>et^  at  its  base.  Iu  the  shops 
it  ia  very  commonly  kept  in  transveive  sIicqei,  which  are  notched  and 
cordate ;  the  taste  is  bitter,  hot,  and  acrid.  Colchicum  seeds  aro  ncarly 
r>>uQd,  about  an  eighth  of  an  inch  in  diameter,  and  of  a  bittt<r,  acrid 
tAHle.  The  active  principle  of  both  seed  and  conn  is  an  alkaloid,  Col- 
chicine, whose  individuality  was  first  made  out  hy  Geiger  and  Ile&se 
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Accordin;;  to  Ilablor,  it  ta  slowly  wIuWo  in  water,  readily  so  in  alcohol, 
ftad  not  at  all  w  in  other :  with  conoentrated  niu-iv  acid  it  tiiakaa  a  violet 
solutioD,  which  whoD  diluted  with  wat«r  bocotnos  y«Uow;  with  coqcod- 
tratud  sulphuric  ncid  it  Htrike^  nn  intense  yellow.  By  the  action  of 
miDural  acidd  and  l>y  othur  ni;ciiciva  it  \a  roaolved  iato  a  browDish-gnXQ 
Insolublo  reeiii  and  a  cryittallizable  neutral  suhst&uce,  soluble  in  water, 
0)lchitxine. 

PuYsiOLooicAt,  Action.— When  taken  in  dotto  of  suiHcicnt  sixo,  col- 
cbicum  act«  upon  luau  as  a  poison,  praducint;  repvAted,  unceutrollabli) 
TomJiing,  with  nausoa  and  rotcbiog,  and  also  violent  purging,  at  fint  of 
Beroua  character ;  afterwards  the  pamnges  become  nmaller,  mora  macoiw, 
with  flakes  la  them,  and  finally  in  somo  coses  hloody.  Abdominal  paiu 
may  bo  abaont  or  profiont,  but  if  present  is  generally  griping ;  eomotimea 
there  in  gantric  burning.  Norvom*  eyinptomg  have  been  prominent  in 
some  of  the  »ev«r«  cases.  In  one  instance,  it  is  said,  a  feeling  of  numb- 
ness or  prickling  was  complained  of  by  the  patient ;  but  this  seems  not 
to  be  common.  Sjiasma  ni'o  very  Itcquont,  and  eomuUmoa  conruUioas^ 
which  may  b«  fatal,  are  present.  Muncular  pains  are  not  rarely  ex- 
perienced, in  some  cases  replacing  the  Kpasnis,  and  probably  in  alt  other 
cases  coincident  with  them  la  groat  niUHCular  wouknosai,  amountiog,  as 
death  approach^?,  to  paral>'sis.  Finally,  a  condition  of  collapse  develops 
ittidf,  the  circulation  faila  more  and  more,  the  pulse,  which  has  been 
IVetjuont  and  feeble,  heeomeH  rapid  and  thready,  the  akin  cold,  pal<, 
or  hvid,  and  bodowod  with  swoat.  und  dealh  fram  exhnti»tion  results. 
CoDBciousness  is  preserved,  until  the  last.  The  effect  of  lethal  dosea  of 
colehieum  on  the  urinary  secretion  varie-H :  Bometimeg  the  kidneys  seem 
to  be  nearly  uiiiilTeL-tcd  almost  to  the  lust;  sometimes  thi-ir  Ainctiunal 
activity  ia  decidedly  increased,  bat  in  other  cases  it  u  diminished,  and 
even  sapprosston  of  urine  has  boeii  noted.  The  symptoms  ]iroduc«d  by 
the  lai^ost  thorapoutio  dosbti  of  colchicum  are  slowing  uf  the  pulse, 
nauaea,  vomiting,  abdominal  uneasiness,  borborygmi,  and  free  purging, 
together  with  a  sooso  of  prostration  nnd  of  wcuknoas.  The  oceurrenuo 
of  the  inflammatory  chnn^^  after  the  hypodermic  injection  of  colchi- 
cine prov-os  that  tlio  irritant  principlo  of  oolchicum  acti«  by  nbsorptioo, 
and  that  the  intestinal  symptoms  are  not  simply  due  to  a  local  action, 
— deductions  confirmed  by  tlio  chemical  oxperimeata  of  Asvhoff,  wbo 
foaad  «ol^ie)DO  in  the  livor,  kidneys,  heart,  Inngs,  and  blood  of  a 
Tabbit  poisoned  with  one  and  a  half  grains  of  it. 

Upon  most  animals  colchicum  acts  very  much  aa  it  doc«  upon 
man,  in  poisonous  doaus  producing,  an  prominent  symptoms,  BAvoro  and 
often  bloody  purging,  vomiting,  grjat  prostriition,  embarraaeed  respira- 
tion,  finally  inor*  or  loaa  pronounced  paral^'sia,  and  death,  not  rnroly 
preceded  by  convulsiona.  Reflex  actions  ar«  lessened,  and  finally  nboU 
tshed  (Alburs,  Kus^bach),  in  the  frog;  but  Rooabach  affinna  that  there 
is  a  precedent  stage  of  convulsions  with  excessive  reflex  activity;  in 
warm-blooded  animals  this  first  singe  V  excitement  is  rarely,  if  ever, 
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aoen.  According  (o  the  oUbomtc  cxporimonla  of  Roaabach,  the  motor 
norvM  and  the  eiriiitod  muscloa  are  not  affected  by  the  poison,  but  ilio 
higher  norvo-centi'os,  the  npinftl  cord,  and  the  pcripbom!  MMory  nerves 
8iiff«r  pal*}-.  Thtj  naino  obaerver  found  thai  tho  circulation  wiui  very 
littlo  inHiienced,  that  tho  pneumovastricB  were  not  affected  nncil  near 
death,  and  that  the  epUnchnic  find  intefltiRal  vagi  escaped  ftltogothot 
lu  DO  fssB  do  PBlltis  Mpiniil  eonvulsions  occur  nt  auy  limo. 

A  cunoiis  fact  noticed  by  Scliroff,  which  shows  that  colchicioe  realij 
hoe  littlo  direct  infliionco  upon  tho  noi-voiia  tyiitoin,  \r  that  tho  rapidity 
of  death  is  QOt  at  all  in  proportion  to  tho  mtn  of  the  doee.  Thas,  in 
his  oxpcrimeiiI«,  tho  fatal  rt>aulL  occuri-od  In  rabbits  after  one  and  a 
half  graitia  of  the  alkaloid,  in  fouiiccTi  lioum;  after  fifteen  gmins,  in 
elvvou  hours.  This  fact,  which  hu»  L^i^ii  coiitirmcd  by  Ito«sbach 
{Pharmak.  Untersuck.,  Bd,  ii,  p.  24),  eooms  to  be  explicable  only  by  the 
supposition  Ihat  colohieino  kills  chiefly  by  ita  irritant  action  on  the 
alimentary  canal,  and,  not  being-  In  any  doao  corrosive,  requires  time 
10  work  nut  the  falnl  result,  through  tho  infltrunieDtalily  of  a  gastro- 
enteritis. Thi8  deduction  ig  confirnried  by  tho  long-protracted  course  of 
the  poisoning  after  t«cnaU  doses.  Ttius,  Ai^cbolT  nuted  death  ou  (he  ninth 
day  in  a  pigeon  which  hud  rocuivcd  ouc-fourlh  ufu  grain  of  I  hi;  alkaloid. 

Afler  death  from  colcbicum,  the  blood  is  pccucrally  found  very  dark 
and  impGrloctly  coagulablo;  but  whether  Ibis  ia  due  to  a  direct  action 
of  the  poison,  or  is  tho  result  of  the  Jtlow  donth  by  asphyxia  and  ex- 
hnuntion,  has  nut  been  determined.  Tho  chief  cliungca  arc,  however,  in 
the  aliiiietiUry  canal,  tho  mucous  menihrano  of  which  is  nmcb  awoDon, 
intensely  congostod,  eomctitncs  ccchymotie,  or  with  blood  fVee  in  tho 
intestiDo. 

Geiger  (^Annal.  Chirm.  Pharm.,  vn.  274),  Iloppe,  Aocboff  (^Vurtd- 
jahrttscttrijl  fur  I'rakt.  Pliann,,  vi.),  Scliroff  (Oesdr.  Zciticfiri/t  f.  Pmkt. 
Heilk.,  1856),  and  Albora  {Deutsche  Xlcnik,  1866,  xxKvi.)  have  experi- 
mented  with  colchicine,  and  have  shown  that  ii  cau.-tC9  uymptomfi  sim- 
ilar to  those  produced  by  colchicuin,*  of  which  it  is  without  doubt 
tho  active  principle.  Tho  cloHor  sludioa  of  Schaitunoff,  Rosebach,  and 
Poaohlds  {Schmidt's  Jtihrly.,  cci.  2Z'l)  appear  to  have  yielded  contra- 
dictory r&stills.  SchaitanolT  and  Pasclikis  found  thai  ibu  alkaloid 
notably  incrc&Aofl  the  arterial  prcs!*uru;  HonHbach,  that  tho  circubklion 
Is  but  little  affected;  while  in  lioasbnoli'a  experiments  there  was  a,  nar- 
cosis which  seems  to  have  bueu  rophicud  in  iho  uxpi'rimenta  of  Paseh- 
kis  by  a  peculiar  Iom  of  sensibility.  The  lust  ohsei'vcr  noted  also  that 
neither  tho  vagi  nor  tho  spluuchiiics  were  ntrootud.  All  obscTTcrs  ap- 
pear to  agree  in  stalingf  that  the  chief  force  of  the  poi»OQ  ia  expended 


*  Dr,  R.  l.gnlnt'tasparlnaiiU  (£!>■(.  Med.  and  Surg,  Joum.,  toI.  ItL,  IMl)  in«jb««m> 
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upon  tbe  alimontniy  rAnal,  at  toatat  in  niaminals,  and  that  after  doath, 
OTCO  wbon  tlio  allfiiioiii  bns  btwn  givon  hypcKlcrmicflll}-,  tbo  intoetinal 
muooua  membrane  Ik  round  much  i»flAm«d.  tut  in  nliw>  very  iVeqaently 
the  inner  coat  of  tbe  stomach.  FnHchkis  bus  found  thai  tbo  normal 
uxcilability  of  int«»tiuAl  pcristalaifl  by  galvanizaiion  of  tbo  poeumo- 
gafllrio  nerve  U  dwilroyed  by  colehicin©. 

The  notion  of  poinonous  dose»  (one  W  two  grains)  of  colchictine  has 
boDD  sluJiod  upon  dogs  by  l>r.  Sumuol  it.  I'ciry-  Tbe  ayinptoms  are 
verj  aintiJar  to  ttioso  producod  by  colcbicino;  tboy  are — Jnor«A«o  in  th« 
frequency  of  tho  pubc,  Hov«ro  punjing  with  t«nc«mu»,  vomiting,  finally 
great  Blowing  of  the  puliw  and  failure  of  tho  boarfa  action,  and  dcnili 
without  convulsions.  Tho  urine,  nt  first  increased,  -was  aftorwarda 
8approa«od.  On  post-morttm  oxnminatioD,  tho  mucous  mcmbraao  of 
the  intealinoa  was  futiad  highly  iullamed,  that  of  the  stomach  slightly 
BO,  and  tbo  hoart  and  art«riefl  were  flUed  with  black  tarry  blood,  nimilar 
to  that  of  culchicino-poiitontog.  On  tho  other  hand,  Paec-hisid  a.-(^urta 
tbat  One  and  a  half  gittioa  of  oolchicoine  injected  into  tho  Jngnlnr  vein 
of  a  dog  producod  no  roftults  whatever.  It  is  evident  timt  the  two 
exparimcntcrfl  bad  diffurcnt  Mubtitancos. 

TLv  main  interest  to  the  tberapouiist  in  tbe  physiological  study  of 
colchicura,  of  course,  is  In  n^rd  to  it4  ocUoq  in  small  thcmpeutic 
doHcs.  Tho  most  prominent  result  of  tho  ingestion  of  such  amounts  is 
gostro-intcslinal  diflturbnncu.  as  shown  by  abdomirinl  uiieaiiincsM,  colicky 
pains,  borborygmi,  loss  of  appetite,  moderato  purging,  and  Homctiinoa 
nauaea, — aymptoma  differinf;  in  dcf^e  only  fVom  tho^  of  poittoaing  by 
tlw  drag.  Before  thoy  oonio  on,  however,  there  Ik  a  lon-vriiig  of  the 
pillan mfr.  sometimes  as  much  as  twelve  beats  per  minute.  Upon  the 
skin  tbe  medioitie  occasionally  aete,  producing  in  »omo  cases  diapkoresis, 
and  it  is  said  that  the  atnoiint  of  this  action  is  in  invcrM  mtio  to  tbe 
effect  on  the  bowoU.  According  to  SchrofT.  the  one-hiinilrodth  of  a 
grain  of  cofcAu-tTie*  is  nthor  mori!  than  the  ihcrupcutic  dose,  and  pro> 
duces  purging,  bating  for  several  days,  with  griping  paina,  oerebral 
distrea!;,  a  pul^c  at  first  lowered  but  ancrvardn  a<!4Mil«rBted,  and  a 
secretion  of  thick  latvritious  urine.  Any  nervous  syniptoiiu,  such  as 
vertigo,  hoadacho,  masculnr  wcnkncHS,  which  may  be  proMiit  aa  tbe 


*  Dn.  Malret  kad  Canbcmala  {C\,Mtpita-lifiiJiit,tit.  Hi)  bir*  idkI*  ^*»t\m  of  ospMi* 
iDNiU  ta  ikWrmlDe  iht  dote  of  wlshlolnc  Tb*j  flod  that  if  gUvt  hj  ttt>  itouBcli  U  «uhb 
■hm  In  tbs  dow  of  0.0003  Enuniii«ii«rkllt«tttintiis  Id  ihc  luittriioliuali  nudurrbwik  but  poly 
■rtei  or  O.DDOU  gnartamfr  kllogmntn*.  TlolMit  |iar)[mllait,  ■lib  ■  lUlfa  cmfnt  il«pr«iiaat 
ef  O.OOOITfl  (rnaima  par  hUognauo«k  vlolont  bloodj  diMrrhoi^  witk  Hliruian,  pclynrk  u4 
$rmX  fteblMMM,  laMMing  »t  IlM  UiBpwfttar*^  Mid  rapid  rMpitatloB.  Ui«*ii  hfpodtriDlakUjr, 
UMiliurctia  dwM  U  O.(lD>01&  gnaim<^  tl>»  ^lursalivo  dvM  O.OOUXi  cranma,  •nd  tli«  tosiadoaa 
0.000.19  pmatav,  per  IcIlagmDue.  Wbm  gitai  U>  tb*  bodtbf  iiuu>  hj  tho  mouU  It  producM 
la  dnMi  of  0.D003  la  O.0O3  graaun*  miM  lioMlacbc,  uuiealu  waakncM,  Bbdomin*]  ptlna, 
Ik«r«u«l  rrfqnmny  of  tbo  pulM^  tblnt,  laerouad  dlarvti;  In  dmmtt  9.00&  frMiitiie,  dlar> 
tlMMkad  dlnlanlloe  af  the  Drine.  In  cipcrlmteU  upoii  two  goittj  iadlvMa*!*  undar  lh«ln> 
flvmw  of  a  purgatira  dnao  nf  oolcbipinc  (O.ODUS  p^iDt»«}  Uio  aria*  waa  InHDnl  tn  loaDllly, 

u  «M  alao  ib«  elimUutWB  «f  unm,  but  tin  ■llttlDUlon  af  urio  acid  «u  dutiootlj  locttoatd. 
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result  of  the  ailminiHtrntion  of  colcbicum,  are  probably  sympa 
upon  the  gaatro-intestinal  irritation.  It  is  evident  thai  colchicum  in* 
fluuncos  tilt)  bowvln  powerfully,  unci  prubably  in  thi:i  way  actn  os  ma 
eliminativo.  But  id  tho  miDuto  do3C6  otteD  tued  with  adTa.iitag«  in 
diseoee,  purging  doos  not  occur,  and  corutoqucnily  iitcroosGd  elimina- 
tion, if  it  Uklcca  place,  must  bu  through  tbo  kidneys:  gruat  iatvrosl 
therefore  attaches  to  th«  influcikOQ  of  the  remedy  upon  the  urinary 
soorotion.  In  considering  tliis,  tho  cifiicts  of  poisonous  and  of  thora- 
peutio  doses  must  not  bu  coufounJed.  for  it  is  very  ovidoat  that  an 
irritation  which  causes  niipprci^ion  of  urine  may,  when  preseut  in  a 
much  mildor  dogrou,  produce  an  iucrvasod  ilow. 

It  seems  very  certain  that  in  modorale  doses,  repeatdd  at  rep^aiar 
intervals,  colchicum  very  otten  increases  the  flow  of  uriiio.  In  1S28, 
Chulius  aunouncoJ  that  durini;  itd  adininiBtrntton  in  gout  tbo  amount 
of  urio  acid  «liniiaat«d  is  nearly  doubbd.  Dr.  R.  Lewiiis  {Edinburgh 
Medical  ami  Sunjical  Journal,  ISil,  vol.  Ivi.  p.  2011)  submitted  the  urino 
of  Httvenil  pcrnoua  suSering  from  gout,  taken  bofore  and  after  the  ad- 
uiiiiia  I  ration  of  colchicum,  to  Fi-ofu88or  Oliriatison,  who  found  in  tho 
colchicum-uriuo  tho  prcportion  of  urva  nearly  double,  and  that  of  uric 
Qoid  graatee*  than,  that  of  tho  other  Hpecimetia. 

In  1652  Dr.  Maclagan  (^Bdi'itburgh  Jotirit.  Med.  ScL,  3d  ■aries,  vol. 
ziv.  p.  24)  analysed  tbo  urino  of  three  casos  of  rhoumattsm  before  sod 
after  the  «xhibitioD  of  oolchtcum:  in  two  in&tanoes  tho  proportion  of 
urea  was  very  greatly  iucrtuHed,  that  of  uric  ocid  sligiilly  ho.  In  Ibfl 
third  case  the  effect  jtist  iinted  happened  at  Ant,  but  not  afierwarda. 

On  tho  other  bund,  rrolussor  Stillu  Btut«j8  that  Graves  and  Gardner 
afSrra  that  tho  urates  diminish  under  tho  use  of  the  mo'dicind.  It  is  evi- 
dent that  these  different  rosutts  arc  not  no  contradictor^'  lui  they  Mcm, 
for  it  in  possible  that  in  one  cime  the  culeblcum  may  so  act  wa  to  incrcoae 
the  elimiuatioD  of  urea,  in  another  that  of  unc  acid,  and  that  when  one 
of  these  is  iricroasod  tho  other  may  bo  unaffoctod,  or  oven  dtminisbcd. 

Further,  when  the  medicine  purges  iVeoly  it  it)  very  pntbable  that 
elimination  by  the  kiduoya  U  lesauned  ;  and  uo  accotuit  of  this  la  taken 
by  any  of  the  observers  whoso  originiil  papers  I  have  seen.  Moreoror, 
tboH  obBorrors  also  all  cootcutcd  thcLksolvea  with  noting  tho  propor- 
tion of  tirea  and  uric  acid  in  the  urine,  when  ft  ia  evident,  that  the 
mere  proportion,  unchecked  by  the  abnnlute  amount  of  urine  secreted 
during  tbo  tweuty-fuur  bout's,  ia  no  uriluriuu  aa  to  tho  absoluto  amount 
eliminated.  Dr.  A.  B.  Ganod  (3/tf<i.- CA/r.  Trans.,  1858,  sir.  348)  has 
made  a  study  of  the  subject  in  such  a  way  m  to  avoid  this  fallacy,  and 
found  that  tho  olirtiin&lion  of  urea  and  uric  acid  was  sometimos  in- 


*  I)r.  Ukrlo/  (7*A«  CTn'H*  and  to  Prrangmtntt,  thil*.,  18T2,  p.  81)  ninkts  ib«  uewlioa 
thit  wluhicuiR  tlimtnioliea  ttiB  oiorolian  of  aria  kcld  ood  CToti  tbe  urea  :  u,  h«*rviir,  ba  dow 
nut  doein  it  nuecaaarj  lu  (■ica  heijf  AuLborlty  fur  (lit  uiorliuu,  tail  u  lia  duM  Dot  ■pMW  to 
h»*«  mwl*  »Bj  ol*borait*  ali«i9lsiLl  oninlai-Uoii  blnitai^  not  tuiMb  wai|tit  U  to  b«  klta^td  to 
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cronsod,  but  th«f,  on  tbo  whole,  no  mnrkcd  effect  was  produced.  Dr, 
Koul  PutLoD  (^Britinh  Med.  Journ.,  i^  ISSQ)  stateH  ihat  in  \m  exp«ritnentii 
on  doga  smn1l  doaea  of  colcbiciim  increased  very  distinctly  tlie  elimioft- 
tJou  of  arcu  and  uric  acid,  a»  woU  as  tlie  amount  of  the  urine;  while 
large  dosee  leaiwned  the  amount  of  uriaar}'  aecretion  and  increased 
aliglilly  the  daily  elimination  of  urea  and  uric  acid.  He  believes  that 
the  incrcaso  was  duo  to  an  incroaAed  [>i-oduction,  because  aAer  the 
administration  of  the  drug  the  daily  elimination  did  aot  fall  below  tbv 
norm.  I  do  not  tbiulc.  howuvor,  tlial  at  pmsunt  vro  are  warranted  iu 
coofltdering  it  etttaUiabed  that  cotcbtcum  materially  influences  nitruge- 
Doiu  elimiuatioD. 

The  action  of  the  drug  upon  the  urine  during  tii<>allh  i4  evidently 
Tory  cloeoly  connooted  with  the  question  jUHt  ditieuiuied.  licra  agniii 
vo  find  coullictiug  and  iuBuJIlcient  t«stimoDy.  Dr.  Bii-d  (Oiaary  De- 
jKWtt«,  Phila.,  1859,  p,  3M)  quotes  Professor  Kramer's*  exporimenta  a» 
abovtng  that  colobicum  do««  not  incroMO  the  amount  of  solids  elimi- 
nated, and  intimates  that  hia  own  investigations  had  given  siuiilur 
results.  Dr.  Hammond  (^Proc.  Phil.  Acad.  Nat.  &i.,  Dec.  IS&S),  on  tbo 
other  hand,  in  u  Hcricd  of  experiments  in  which  every  care  to  avoid 
fallacies,  by  maiulaicing  equality  as  to  diet  and  exercim;,  was  observed, 
fuuud  that  while  squill  and  digituliis  only  ti)Oreu»od  the  watery'  part  of 
tbo  urine,  both  llie  organic  and  the  inorganic  solids  were  remarkably 
increased  hy  colchicum. 

Iq  regard  to  colchiceinc,  the  experiuenta  of  Professor  S.  H.  Percy 
(j4mer.  Med.  Times,  April,  1863,  p.  167)  indicate,  but  are  much  too  few 
to  prove,  that  in  gout  it  increaxeii  the  elimination  of  urea  and  uno  acid. 

TBKKArEUTios. — Our  knowledge  of  tbo  UM  of  colcbicuiu  in  disease 
is  purely  empirical,  baaed  upon  clinical  oxperieitce ;  and  our  acquaint- 
ance with  its  phyniologicnl  action  is  not  sufficient  to  enable  us  even  to 
oxplutn  fully  what  experience  has  taught,  tuucb  Iws  to  guide  us  in  our 
use  of  the  drug.  Qoul  is  the  one  disease  in  which  colchicum  is  almost 
nniversally  reco^ized  as  a  specific.  It  may  be  advaotageouAly  em 
ployed  buih  an  a  preventive  of  the  paroxysm  and  to  louson  ilri  aoverity 
when  developed.  During  an  attack  of  gout,  from  ten  to  twenty  drnpn 
of  the  wine  of  colchicum  root  may  Ifo  exhibited  every  four  hours  until 
some  decide<l  evidence  of  it«  action,  such  as  nausea  or  slight  purging, 
ia  induced.  It  should  always  ho  borno  in  mind  that  although  looseocw 
of  the  boweU  may  be  usoiVil,  yet  when  colchicum  purges  the  gouty 
patient  actively  it  mostly  fails  in  achieving  Lbo  desired  tbornpeatic 
result.  Its  action  ia  moiit  fiiTomble  when  its  influence  i»  felt  chiefly 
upon  the  skin  and  the  kidneys.  To  effect  this  dosired  rvault,  it  is  often 
well  to  restrain  the  tendency  of  the  drug  to  act  upon  the  bowola,  by 
combining  it  with  opium.  'Diis  is  aspccially  the  case  in  dubilitiUod 
lubjocca,  in  whom  anything  like  over-purgalton  muDt  bo  avoided  with 


>  Kmncr**  papar  wm  pobllttied  in  KttUt't  Ankirf,  Dwl  IMT,  ud  U  InanwnbU  ta  m*. 
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Ae  most  HCrupuIoan  oare.  By  large  purgntive  doses  of  colchlcuDi  tLi> 
paroxysm  oi*  gout  may  otXoa  be  suppn'ssed ;  but  uxporicnco  has  nbown 
that  this  Ofio  of  colcbicum  is  dangofoiia,  tbe  supprosaiou  being  somo- 
titneH  fullowoil  hy  Rerioiis  iotomal  disease,  apporontly  rlti«  1o  n  tranBr«r 
of  llio  gouty  irriUtion.  Betwoun  the  pHroxyama,  colchicmn  may  bo 
8t«Adily  oxbibtteJ  to  tbe  gouty  subject  in  sninll  Josca  (ten  drojie  of  tlio 
wino  of  tho  root  three  t  m&s  a  day);  nnU  otUn  groat  odvaotago  is 
dorired  from  ite  ooinbinn,tiou  with  iaJido  of  potaasiutn.  This  com- 
bination h  ospopially  ti8«^l  in  irregiiljir  atonic  go«(,  gwch  a«  i»  most 
froqnontly  hccii  ii»  women  of  fuublo  nervous  organization  who  hare 
iohoKited  tho  diatbeais,  but  ia  sometimes  proBont  crcD  !□  robuat  men. 
Ten  grainti  of  t)io  lodldo  and  ton  drops  uf  tho  colcbicum  vine  may  be 
giren  three  times  n  day.  f^peculatioiin  as  to  how  colchtciim  cures  goat 
appear  to  mo  uaultssa  in  tbe  present  8tat«  of  our  knowludge:  until  wa 
know  more  of  the  physiological  action  of  the  drug  and  of  tbe  aalure 
of  tho  dineiiHo,  one  theory  neomfi  ii5  good  an  another. 

In  rkeuTiialism.,  colehioum  has  boon  highly  i-ocommcudfd  by  Home, 
but  hna  never  come  into  nach  general  use  at)  in  gout.  In  tho  intlamma- 
tory  variety  of  the  disease  it  is  of  but  little  valre,  except  in  pargative 
doaoa,  and  iti  mostly  admini>jtorod  in  the  I'onu  of  Smdarnore's  Mixture, 
trbich  is  composed  of  magnesia  and  its  sulphate  witii  wino  of  colchl^ 
cum  root.  In  subacute  rhfumattsm,  Lho  combiniirtion  of  colcbicum  and 
iodide  of  potassium,  already  apokon  of,  is  very  useful. 

Cokhicum  has  been  ndminiotorcd  in  various  di^eaKes,  but  when  tbvre 
is  no  rheumatic  or  gouty  taint  is  at  pitsnont  very  ruroly  used. 

ToxiooLooY. — The  symptoms  of  (loisoning  by  colehicum  bare  bcor 
already  cnumoratod.  Tho  fatal  do»o  varies,  but  is  small.  Professor 
Geo.  B.  Wood  (t/.X  Dinpennatory,  ISth  ed.,  p.  1501)  etatcs  that  death 
has  boon  produced  by  two  drachms  mid  a  half  of  the  wine  of  colcbicum 
root ;  and  Taylor  (^Medical  Juriaprudrnce,  2d  od.,  vol.  i.)  rocordM  a  ca«o 
jfl  which  throe  drachms  and  n  half  proved  fatal.  On  the  other  hand, 
recovery  has  taken  place  after  llio  ingestion  of  nn  ounce.*  According 
to  the  exporimonts  uf  Schroff,  colchicine  is  eighty  to  oau  hundred  times 
etroii<^r  than  the  fresh  corm.  According  to  Hoinrio]i,-|'  0.15  grain  of 
colchicine  will  produce  poii^onous  symptoms  in  man,  and  in  Kmhmor's 
experiments  (Journal  far  Pharrtiakndijnamik,  \\.  &6t)  0.3  grain  caiuiod 
is  an  adult  violent  serous  pur^iii^,  lasting  for  four  days,  and  accom- 
panied with  severe  tenosmus,  Csi^por  has  seen  death  result  fl'om  a 
({nantity  of  tho  wine  containing  0.025  to  0.03  grnmriie  (0.37  to  0.45 
grain)  of  eok-hieiiie;  but,  according  to  Hussmaiin,  recovery  has  taken 
place  aft«r  tho  ingcntion  of  II.04&  gramme  nf  the  alkaloid.  Dr.  (reo. 
W.  Major  (Canada  Med.  and  Surg.  Journ.,  Doc.  1873)  ro<;orda  eoven- 
teea  coses  of  po'suuing  from  one  bottle  of  wine  of  colcbicum  seeda 


*  Sm  «U«  Id  CT'ii'sh  Uidieatt,  Aog.  1S19. 
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occurring  in  Montrcul,  Mren  of  wUicb  prored  faail.  The  putbnta  had 
been  Tomitins:  tmd  purging  almoet  cotitinuoasly  for  many  boun  when 
fir^t  noon,  unEl  tha  nymptomH  w«ro  cxnotly  thofle  of  the  Rtngo  of  col- 
lapse of  severe  cholera  morbus.  In  no  cuae  -vrm  the  purging  bloody. 
Conaoioosneas  vas  f>-Kmrred  to  the  last,  and  in  only  one  case  wan 
thoro  Anything  liko  convul^iooe.  There  was  decided  numbneu  of  tbo 
aztremitieB;  and  a  peculiar  hoarHeue(i»  of  the  voioe  vna  especiaUy 
noted. 

The  troatmont  of  colchicum-poidoaing  id  iw  foUown.  If  tbo  stomach 
and  bowels  have  not  boon  freoly  evoctiated,  ftdmintftt«T  at  once  at 
emetic  and  a  CAtliartie,  so  aa  to  empty  iho  alimonlary  canal ;  allow  the 
patient  to  drink  frooly  of  warm  wator,  to  aid  in  thuao  openilions  edci 
to  act  on  tho  kidnoj'a.  Give  A'eely  of  tannic  acid,  as  tbo  only  known 
^umit^l  antidote;  although  cxpeh meats  upon  anlmaU  hnre  shown 
that  it  ia  not  to  be  relied  upon.  To  check  the  vomiting  and  purging, 
administer  opium  fVccly;  and  to  allay  the  irritatioQ,  cauao  the  patient 
to  drink  freely  of  albuminous  muttor,  Buch  as  white  of  egg  diseolved 
in  water:  the  tannic  acid  having  been  given  aa  Boon  an  poAsiblo  aftei 
the  taking  of  the  poUon,  the  dumulcouLx  aru  useful  in  tho  more  ad 
vancod  stages.  Symptoms  of  gnstro-cntoritis  or  of  collupse  aro  to  bo 
met  as  they  aritw. 

Adminibtratios. — Colcbicura  is  iiowr  used  in  Bubslanco;  tbo  wine 
of  the  root  a  deoorvedly  the  most  popular  preparation.  It  baa  been 
ftaaertod  that  colchicine  hypodurruically  adtuinistercd  ia  e«pi>cially  cffi- 
eAdoos  in  rbeumatixm;  the  dose  ia  ouo-Sflielh  of  agrain  {Berl.  KUn. 
Woeiifiuehr.,  1877,  197). 

Tho  offlcinal  preparatlooa  from  tlio  seetla  arc :  the  tincture  (  T^netura 
Cctlchid  Setnini^ — 1  to  G.G),  do«e,  half  a  tonapoonf\il  to  one  and  a  half 
teaspoonfula ;  the  leine  (  Vtnum  Cokhici  Seminit — 1  to  G.6X  dose,  bclf  a 
teoBpoonful  to  one  and  a  half  leaspoonfUU ;  and  the  /tuid  extratt  {Ex- 
traetvm  Cokhici  Semiitis  Fivuium),  doae,  two  to  six  minims. 

Tbe  officinal  prc)Hiraliuna  of  the  root  are :  tbo  tcine  (  Vinum  Coichici 
SadieU — 1  to  2.5),  doao,  ten  to  fiflocn  drops  i  ad  a  purgative,  half  a 
fltiidrachm ;  tho  extract  (Extractum  Colchiei  Radida),  doso,  one  to  twc 
grains;  and  tho  fluid  eitract  (Exlraclum  Colchici  Jbtdicis  Ftuidum), 
iliiso,  two  to  four  miiiinu). 

BASSAPABILLA -8ABSAFABILLA.    U.S. 

The  root  of  Smilax  offlcinalls  and  other  npecies  of  Smilax,  woody 
vines  inhabiting  Mexico  and  tbe  oorlhcru  porliouA  of  South  America. 
There  are  in  commorco  a  number  of  varietice  of  sarsaparilla,  the  two 
most  important  of  which  ai-o  tho  Jiotuluras  and  tbo  Jlrasitian.  Tbo 
former  of  tbese  U  almost  the  only  aaraaparilla  used  in  tbis  country.  It 
occurs  in  bundles  two  or  throo  foot  long,  composed  of  sereml  very  long, 
thin  roots,  folded  upon  IhemselvBS,  tbo  whole  being  bound  round  by  a 
number  of  turns  of  the  root.     The  Brasilian  aaraaparilla  also  cornea 
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in  cjllndrlcat  bnnillee,  ench  of  whfoh  Is  closely  wrapped  about  hy  « 
rcry  flexible  etcm:  it  mOBtly  hns  fewer  rootlet*  than  the  Honduras 
variety.  Tbe  crutto  sarsapnriila  faati  lilUe  or  no  fimell,  Imt  iu  iastc 
n-hich  18  flt  first  simply  miirllnginous,  eooo  bocomce,  if  tbo  root  bo 
chowfd,  pcrsiBtcntly  acrid.  According  to  ProibuBor  Goo.  B,  \V"oo<],  the 
d«^r&e  of  this  acridity  is  the  best  moaBure  there  is  of  the  activity  of 
any  specimen  of  tho  drug.  Sar^npnrilla  contains  a  crystailizablo  prin- 
ciple, first  discovered  by  Palotia  in  1821,  From  its  discoverer  thi« 
Bubstnuco  received  the  aorao  o£  Paraglin.  By  Bubacquent  autboriUca  it 
has  bMn  variously  called  Smifadfi,  Salsfp^rin,  StirsiipiinUin,  and  Parat- 
linic  Acid.  ParagUn,  acconiing  to  Poggialo,  crystallizes  in  tine  noodles, 
according  to  Thubeiif,  in  BtAr-)iko  clut>tora  of  ptatca.  It.  haa  a  noutiiil 
roiictinn,  and  in  solution  a  bitter,  acrid  taste,  but  vrhon  Bolld  it  ia  nearly 
tasteless.  It  is  very  slichtly  soluble  in  cold  water,  more  »o  in  boiling 
water;  mudoraiuly  8olublu  in  dilute  alcohol  when  cold,  fVeoly  ho  when 
hot.  Palotta  asseria  that  thirtoon  jrrains  of  it  cause  vomiting,  con- 
fttriction  in  the  tbront,  wenkiici^s.  diaphoresis,  and  depression  of  the 
oirculatSon.  On  the  other  hand,  Botker,  of  Bonn,  baa  exhibited  it  in 
doaos  of  a  lilco  amount  without  producing  any  Bj-niptoms  wliatover 
(i/ourn./Tfr  Pharmakodijnamik,  Bd.  ii.  p.  23). 

PnYsiOLoaicAL  Action. — It  has  already  been  shown  tliat  thoro  ia 
very  little  roaaon  for  believing  that  parnglin  has  much  immodiato  action 
on  the  Intern  ;  and  the  question  naturally  arisea,  Has  earHaparilla  any 
more  influence?  The  answer  to  this  question  inuat,  I  buHcvo,  ba  a 
negative  one,  since  the  only  Aensibtc  clfueti)  that  follow  even  the  largest 
draughts  of  the  decoction  are  simply  the  results  of  8U,^ht  gaatric  dts- 
turhaiico.  It  baa  been  n^ortud  llint  sarsapaHlla  acta  na  a  diuretic  and 
diaphoretic;  but  the  only  record  I  have  mot  with  of  any  care(\il  oi- 
pcriatODtatiou  is  that  of  Buckcr  (l-ic.  cit.').  That  invostigution  seems  to 
show  eoneliifiively  that  (ho  drug  haa  no  markod  influence  upon  tbM« 
■ecretions.  If,  thereforo,  snr^iiparilla  have  any  value  whatever  In  di»- 
ease,  it  muat  be  eiinply  na  an  alterative, — as  a  remedy  which  in  some 
unknown  way  modifier  nutrition. 

TsERAPEUTics. — SarsnpariUa  has  been  used,  and  atill  is  used,  to  such 
an  enorraoua  extent  in  medicine  that  it  aeoms  impossiblo  to  believe  that 
it  is  destitute  of  thcmpeutic  virtue.  It  is  not  in  nc<.-ordanoo  with  the 
plan  of  the  present  work  to  ent&r  into  an  elaborate  discusaion  of  the 
recorded  clinical  experience  with  it:  Hufllco  it  to  say  that,  although  the 
CvidoQCo  is  contradictory,  on  the  whole  there  is  a  di-oided  projionder- 
anco  in  favor  of  the  value  of  the  dnig  in  chronic  sifphiiis  aud  in  chronic 
tcrcfulovs  iieeaas.  I  have  used  it  largely,  but  alwiys  in  combination 
with  more  powerful  alteratives,  so  that  it  in  impose  bio  t«  decide  bow 
much  of  tbe  good  achieved  has  bi>o[i  duo  to  iia  inSuence.  There  are 
two  distinct  methods  or  objects  of  the  iisc  of  snrsaparilla  in  sypbilis: 
one  as  an  adjuvant  to  mercury  in  ibo  eeeoiidarj-  (rtnge;  the  other  as  an 
at^'dVRnt  to  the  iodide  of  potasnium,  or  as  a  sole  reliance,  ii  the  advutecd 
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tertiary  caees,  ospociaTly  where  tho  eonetltutlon  U  roiy  mucli  brobon 
down  by  tho  disooAO.  It  U  stated  thnt,  in  the  latt«r  ennditioa,  very 
often  during  iui  u&u  the  npptitilo  wiU  (^mdually  increase,  the  Hpirita 
rise,  the  soorotions  become  more  aad  inor«  Dormnl,  nud  the  iftrcngth 
grow  day  by  day. 

ADMi!tiiiTKATioN. — SjirBaparilJa  is  never  given  in  substance,  but  ia 
ono  of  the  rollowiiii^  ofUcinall  preparntionx : 

Jfccocium  Sarsapardlx  Gompesitam — Compottnd  Decocticn  of  Sorta- 
partita. — Thiii  contains  aamapnnlla,  burk  of  Eaxeafyas  root,  guaiao  wood, 
liquorice  root,  nnd  nitiswjroon,  and  \»  an  imilation  of  the  famoiw  "fAxhon 
Diet'Driak."  Tho  "dose  is  throo  or  four  lluiduuacca  ihroo  or  four  tiniOH 
a  day. 

S>/rupus  S<^r$apfiriU<r  OmpMifw — Compound  Syrup  of  SanapuriUa. 
— This  uontninn  KarHapitritln,  guaiac  wood,  paleroae,  senna,  liquorice 
TOOi,  oil  of  B&saarnt!),  oil  of  a,nis«,  nnd  oil  of  gaulthoria,  and  is  a  rcry 
popular  proparation,  on  account  of  it4  pleasant  taeto:  it  affords  the 
only  vohiclo  I  know  of  capable  of  diagaising  the  taste  of  tho  iodide  of 
potassium.  The  iloM  of  it  is  ono  to  two  tablospoonfuls  throe  or  four 
timefl  a  day. 

Sxtractitm  SarsaparUla  Fluidvm — Fl\tid  Extract  of  SarsaparQla.— 
Dose,  half  a  teaspoonfal  three  times  a  day. 

Extractum  BnrsapariUte  Osm/iosifum  Fluidum — Compound  Fluid  Ex- 
tract of  SartapariUa. — ^This  contains  sarsapnrilhi,  liquorice  root,  su«Mifni3, 
ftnd  mczereon.    The  dose  U  a  teaspoonful. 


GtJAIAOI  LIGNUM-OCTAIAO  WOOD.    U.S. 
QUAIACI  RESINA-OUAIAO  RESIN.    U.S. 

The  wood  and  the  rosin  of  Giiaiacura  officinale,  a  large  treo  grow 
Ing  in  tho  Wcrtt  Indies.  Uuniau  wood,  or  %Kuin.riY<F,  is  imported  in 
Dillcta,  but  very  generally  is  kept  in  tlie  shops  in  tlio  form  of  rnfip- 
ings  or  fth.iviiiigB.  It  ia  a  vary  dentto  wood,  the  central  heart-wood 
tuiTing  a  dark-olive  or  brownish -green,  and  tho  outer  sap-wood  a  light- 
yellowish,  color.  It  is  in  xloroua,  bat  becomes  somewhat  fhigranl  wboD 
rubbed  or  healed.  Besides  the  resin,  it  contains  nn  extract  which  if 
believed  to  have  motlidnnl  prupertios. 

Guniac  resin  i.s  obtainod  to  a  Alight  extent  by  ^pontancons  exudation 
from  the  living  trees;  much  more  largely  by  boring  a  bole  into  th« 
centre  of  one  end  of  a  billet,  placing  the  other  end  in  the  fire,  and 
catching  the  molted  resin  aie  it  nins  out;  and  still  more  JVcqucutly  by 
boiling  the  chipped  wood  in  salt  and  water  and  skimming  off  the  resia 
as  it  ri»es  to  the  surface,  tiuainc  occurs  in  irrc^Iar  lumps  or  massos, 
of  a  dark  reddish-brown  greenish  color  externally,  offering  a  concboldal 
fracture  with  somewhat  tmnslucont  edgvis.  The  odor  is  fi.>obIo,  peculiar, 
agreeable,  increiisod  by  beat.  The  taste  ia  at  firol  very  slight,  but,  as 
tbo  reain  molta  in  tho  mouth,  it  becomes  very  acrid  and  persistent.  It 
is  an  excoodingly  complex  body,  containing  three  acids,  tho  guaiacoitic 


576 


OEKERAL  RE^fEDSEH 


acid  of  Hndelicli,  tlio  gvafae  acid  of  Rigbini,  and  tho  guatacrtsWe 
acid  of  HlusttTeiz,  besides  guaiac  yellow,  n  pociiltur  rosin,  and  other  sub- 
stancoA.  Ijandci'er  assorts  tliab  liu  lios  fouitd  in  it  &  peculiar  crjratal- 
lizublo  eubdtuikco,  u'Litib  bo  calJs  guaiacin  (ITuBomiinn,  Dia  Pjtanzenetoffe, 
p.  llOti.) 

Mlion  &  lump  of  guaiac  i«  fruahly  broken,  it  ofTeni  a  d&tk,  bluckiub 
surface,  wliith  on  scrnping  or  brui(»ing  becomes  yellowish ;  on  exposure, 
tbe  wolMtQOwn  f^rccnisb  tint  is  nc<|uiro(],  owing  to  a  spoatAncouit  oxi- 
datloQ.  The  oiise  with  which  the  resin  undorj^oos  oxidation  ia  its  most 
distinctWo  oham<?tcn8.1ie.  A8  aliiiady  stated,  tho  chaiigo  occura  on 
tsiraplc  cxponuru  to  tho  light.  Accoi-dirg  to  Wollnston,  it  is  most  rapid 
And  porfucl  ill  the  focus  of  tba  violet  raj-a  of  tho  Bpcctrum,  wbilo  in 
tho  foeug  of  tbo  red  raye  the  original  color  ia  regained.  Oxidizing  or 
ozonizing  ngcnt.^,  such  a»  nitric  ncid.  chromic  aciii,  iodine,  bromine,  and 
chlorine,  produco  this  oxidation  verj'  rapidly  and  very  thoroughly,  the 
re»in  acquiring  an  intense  blue  color. 

Pbtsio LOGICAL  Action. — Guaine  is  believed  by  some  to  act  ob  a  dia- 
phoretic, and  to  do  good  by  inerea^iiit;  tho  eliminnlion  of  tbo  akin  ;  but, 
as  1  baru  uot  boon  ablo  to  obtain  oitlier  from  medical  literature  or  £Vom 
the  exhibition  of  the  medicine  any  distinctive  proof  of  its  having  sach 
action  to  any  mftrlrcd  extent,  I  have  prcfon-cd  to  consider  tho  in\g  m 
iin  alterative.  When  taken  internally,  veiy  little  sensible  ofTeot  rosulti^ 
unless  the  dose  be  bo  large  as  to  Irritatfl  tho  stoinncb. 

THEBArrxncs. — Guaiac  baa  boon  vci-y  largoly  employed  in  fhrome' 
si/phiUB,  in  connection  with  earsaparillo,  and  is  an  ingredient  of  its 
most  favorite  proparationit.  It  has  also  bad  a  good  deal  of  repute  in 
Bubacule  and  chronic  rhcumatiflm.  Dr.  William  Miirr«ll  (J/cff,  PreiS 
and  Circular,  Uovtjmber,  l&JO)  atatoe  that  in  dose  of  ten  to  thirty 
grains  tbu  retain  given  in  electuary  is  very  useful  aa  an  antJrheumatJo 
laxative  in  vurious  diatlivtio  affeclioni^,  euch  as  tciatica,  toHSilliiU, 
dtroBtc  rhevniaiism,  etc.  Thedoeo  of  thut)implo(7VncfurizG'uauict,  U^.} 
or  of  the  ammouiatud  (  Tinctura  Ouaiaci  Ammoniata,  U.S.)  tincture  ia 
from  one  to  two  teaBpooufuls,  aduiinteterod,  pi-eterably  in  milk,  three  or 
fottr  times  a  day. 

hltiVAiKVii. — ^fc^e^e■on  is  the  barIc  of  two  Bpedes  of  Z>apliDe,  native 
shrubs  of  Europe.  It  is  a  thin,  grayish,  ton^,  floxible  barb,  occurring 
In  long  strips  foldud  upon  themBolvea,  nearly  odorlesa,  but  having  a 
very  acrid  taste.  It  contains  ».  neulml,  crystalliKable,  bilter  gluco^iile, 
Diiphnin,  bosiilea  a  volatile  acrid  principla  Xvzuruon  ia  iolcnAoly  irri- 
tant, and  it0  ointment  (^Ungumtuiii  Meserei,  U.S.)  is  used  as  a  stimulant 
dressing  to  vary  indolent  ulcvrs,  and  to  keep  bliiiters  soi-e  or  to  maintain 
issuos.  lattrually,  in  small  doHos  it  i»  believed  to  be  an  alterative,  but 
is  never  used  except  in  combination  with  Bareaporillo.  In  ovordoecs  it 
iB  an  active  poison,  producing  severe  vomiting,  purging,  and  gastro- 
mtoallual  inHaniniatioo.  Sometimes  the  symptomii  of  the  poisoning 
are  sioiply  those  of  coUupse,  with  uocoosciousaeaa  and  other  nervous 
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(listurbanccis  such  ns  arc  soon  In  cliildi'cn  IVom  Intonse  gastro-inteetlnal 
irritation  (case,  Bril.  Med.  Jotirn.,  1982,  vol.  ii.  p.  521). 

SAB8AFSA8. — Tlio  Imric  of  the  root  ut'  SassaiVaB  ofltcinalo  is  boliovod 
by  some  to  bo  aa  alluruiive,  uu,  m  I  think,  very  tiligbt  foiindalioD. 
ll  ooDtnins  Bomo  tnnnio  aciO,  nml  vory  largely  of  a  Tolatilo  oil  (Ofettm 
SaeM/rtu),  wbic-li,  on  account  of  il«  cbcapncss  and  it«  n;pNM>ab]«  ocior 
and  ta»t«,  ia  much  usoil  both  in  moiii(.*iaa  aii<l  in  tho  urts  as  a  flavor 
■tnd  porfumo. 

Taraxacdm.  U-S. — The  root  of  the  common  damlcllon,  Taraxiitum 
ofllciaulo,  is  boiicvcd  to  liavo  the  property  of  alt«rini;  iho  action  of  tho 
liver;  although  no  efTeot  is  to  be  witnueseLl  iVom  a  einglu  dos«  of  tlio 
drug,  however  Inrge,  other,  at  least,  ihan  some  naiwen.  Diuretic  prop- 
erties bavo  also  boun  uacriboii  to  taraxacum  ;  but  tho  only  ovidunco 
brou;;ht  forward  to  establish  thie  is  tho  vulj^ar  name  which  tho  plant 
boarii  both  in  EugHsh  and  ia  French .  IfuBuful  at  all,  it  ts  in  thoeocnaos 
of  djupopsia  in  which  there  ia  habitual  torpor  of  the  liver,  with  costive 
ncas.  It  must  bo  given  very  ftvuly  and  c;untinuouiily  for  weeks  bol'oro 
any  good  effect  U  to  be  looked  for.  The  U.S.  Pharroacopceia  recognise* 
a  fVosh  juice  extract  (Extraetum  Tnraxaci)  and  a  fluid  extract  (^Kxtmctum. 
TaraxtKi  Ftuidum),  either  of  which  may  be  used  in  doses  of  one  or  two 
drachmfi,  adaiioiabored  after  meats. 

lOHTHYOL. 

Ichthj'ol  is  a  substance  Grst  pru|Mirud  by  Schroelcr  by  the  disttlliw 
tton  of  a  peculiar  bituminous  sutphuroua  raineral  obtained  from  tho 
depot)ita  of  fossil  fiih.  It  occura  in  comnioroo  in  tho  frtrm  of  the  ichthyo- 
wllphatQ  of  sodium  and  icbtbyo-sulphate  of  ammonium.  Theammouiuift 
ichthyol  is  a  red-brown,  clonr,  thick  liqnid,  of  a  hot  bituroinouH  taste 
and  smell,  at  a  high  heat  burning  without  a«h.  making  with  water  ft 
cit'flp,  rcddlBb-brown  solution  of  a  weak  aoid  rvaction,  which,  when 
treated  with  bydrochloHc  acid,  yields  a  dark  rctfiiuiiia  precipitnto.  So- 
dium ichthyol  h  a  dark,  tar-likc  Hubntance  of  an  alkaline  reaction,  per< 
fectly  soluble  in  water.  Both  these  preparalions  combine  with  fat  and 
▼aMiino  in  all  proportions.  Tho  ichthyol  preparations  are  very  rich  io 
Bulphur,  containing,  il  ia  said,  ten  pur  cent.  According  to  naumann. 
they  yield  tbomaelvos  bo  readily  to  oxygen  that  they  are  powerfU  n>- 
ducing  agents. 

TiicRAPKUTics. — According  to  Bnnmann  and  Sehottcn,  ichthyol  has 
litllo  apparent  action  on  tho  gcneml  system,  and  when  given  in  dotna 
of  live  drachma  to  dogs  produces  no  Minptoma  save  dian-h<pa.  Aa  a 
local  remedy  it  has  been  extravagantly  praiaod  by  Uuna,  KJCtmer, 
and  a  largo  number  of  Gerinau  dornoatologistii  and  aurgeona,  and  hue 
also  received  ntrong  eacomiuma  in  America.  When  applied  fVeuly  in  a 
pure  form  to  the  sound  skin  tt  produced  alight  irritation  and  burning. 
It  is  aeM>rted  to  have,  when  used  as  a  local  application,  peculiar  altera- 
tive properties,  and  also  the  power  of  penuti'aling  through  the  akin 
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M  as  to  be  nV\^  to  ftct  &a  an  alterative  anodyne  ant)  dlscutl«nt,  fo  (3t9-~ 
eaooa  not  only  of  thcnkiu  butulfioof  tho  siibjacont  tissues.  ThocaHee  in 
vtiich  value  i»  ntLributod  to  it  are  charactcnzod  generally  by  inflamma- 
tory enlargement  or  inflammatory  pain. 

In  various  eltin-disoasos  ichthyol  bos  bwn  used  with  alleged  remark- 
able results,  in  obnmic  eczema,  chronio  urticaria,  time,  intertrigo,  Ivjnti, 
keloid,  etc.  In  lepra  Unna  combines  its  ititumal  and  external  am  (dose, 
15  grains  a  day).  It  haa  also  bona  rocommonded  in  the  strongent  terms 
for  the  relief'  of  various  ulcerations  of  the  sitin  and  for  the  prevention 
ot  pitting  iR  tmnllpox,  and  also  in  erysipetaa.  In  lumbago  and  other 
formit  of  musailar  r&mmirtr'sm,  in  rheumatic  or  gouty  Joint-^iisease,  Indeed, 
in  nImuHt  cvurj-  form  of  tiubavutc  or  tlironic  gout,  according  to  Rcbwo- 
niogor,  Lorenr,  and  others,  a  few  rubbings  with  pure  ichthj-ol  or  a  flfty- 
per-cent.  ointment  will  produce  an  immediate  nnd  remarkable  effbcC 
Tt  biiH  been  largely  u»cd  in  the  treatment  of  gprnins.  contuxioM,  tnirns, 
tkad  frost-iitea.  If  ouu-bulf  that  ba»  been  snid  of  it  be  true,  it  is  a 
remedy  of  extraordinan,'  power  and  ralue.  Schmidt  has  even  seen  it 
soften  and  dispense  n  lipoma,  nnd  [).  TInyos  .'Vgnew  commends  it  very 
biglily  in  ihc  treatment  of  recent  lymphatic  enlargements.  I  hare  n!«d 
it  in  fljirains  with  apparently  some  relief,  When  the  skia  is  intact  and 
not  irritated,  the  ichihyol  itself  or  a  fifty-por-eent.  ointment  may  be 
employed.  In  erj-sipelns  Von  Kussbatim  covers  the  atfccted  part,  after 
thorough  dbinfoctioii.  wilb  a  thick  tnyur  of  equal  p«rl«  of  iulubyol  and 
Tasoline,  and  thin  in  turn  with  a  thick  layer  of  Nilioylntod  cotton.  The 
result  in  said  to  bo  immediate,  the  disease  disappearing  in  a  single  day. 
Id  vnriouH  Hkin-diseuse^  and  uk-orationu  the  atrenglb  of  iho  applit-aticm 
may  vary  from  one  to  fifty  per  cent.  Lorenz  nftinna  that  in  acute 
CTT^ta  and  in  Bain  mat  ions  of  the  noso  or  mouth  a  mixture  of  one  to  ten 
per  cent,  of  ichthyol  and  vaeclino  is  very  eflBcftdous,  Both  Unna  and 
Lorenz  deny  '.hat  it  has  any  antixcptio  properties. 


FAMILY   rv.-AlTTJPERIODICS. 


CINCHONA.    U.8. 

TJndi:h  thd  goncrni  tcna  of  ClDchona,  the  United  States  Pharma- 
oopceiik  recognizes  the  "  bark  of  nil  the  species  of  the  g«Dtia  Clnohooa 
contrtining  at  least  two  per  cent,  of  the  fllkaloids  which  yield  ciystAl- 
lUnblti  Rftlta."  Under  the  namo  of  C'ixohoka  Flava,  or  Yrllow  Cik- 
OHOXA  (Byn.  Caluaya  BarK),  the  »amo  stnndard  lut  iucludos  the  bark 
of  Cinchonn  Talifiaya ;  under  the  namo  of  Cinchona  Pallida,  Pale 
CltccnoKA,  that  of  Cinchona  Condaminca  and  C.  micranLhtt;  under  ibo 
tttio  of  Cinchona  Rqbba,  Rkv  Cikoboka,  that  of  C.  sucLirubru. 

All  the  tree*  yielding  quinine  and  its  congeneric  alkaloids  belong  to 
tho  genus  Cinchoiin,  mid  inhabit  the  slopes  of  the  Aiidca  Mumitaitt» 
fVom  the  northern  extremity  of  Sooth  America  tc  th*  lower  portion  of 
tho  republic  of  Bolivia,  nt  an  altitude  of  IVom  five  to  ten  thousand  fuot. 
Tho  bark  is  collected  by  ponions  known  iia  cascarillrros,  and  iH  exported 
in  Inrg^Q  bundles  or  bfllcs,  tisuatly  surrounded  with  raw  ox-hide.  To 
tboso  packages  tho  t«rm  seroons  is  applied. 

The  Pale  Bark  occum  in  quills  or  eylindrieal  rolled  piecois  with  a 
grayish  or  browuish  adherent  cpidormin.  It  derives  ila  name  trom  the 
light  fiiwn-color  of  its  powder. 

The  Calisaya  or  Jtoyal  Ttllou  Bark  cotnos  both  in  quills  and  io  flat 
jrieees.  The  epidormiH  is  absent,  or,  if  preaGnt,  is  loosely  attached.  The 
powder  is  of  a  decidedly  yetlov  ooloTr  aometimcs  almost  orange.  The 
JVavturo  ia  short  and  fibrous,  prcHontiag  somi-traneparcnt,  aharp  spicuUe, 
which  are  apt  to  become  detaehcd  and  penetrate  the  fingers. 

Tli^  Cinehona  Rubrtt,OT  Red  Cinchona, ocGun  in  quills  and  in  flat  pieces. 
Tho  epidermis  is  generally  present,  and  \n  ofleu  very  warty.  The  color 
of  the  powder  is  a  faint  reddish  brown.  Beneath  tho  epidermis  is  In 
most  specimons  a  distinct,  red,  roeinoua  layer,  which  is  very  apparent 
in  crosK-aectton. 

Largo  quantitiea  of  bark  ooder  the  oamo  of  Cartkagenn  Bark  find 
their  wny  into  commerce  through  the  northern  ports  of  South  America 
For  dcecriptions  of  those  the  reader  is  referred  to  works  on  Matoria 
Medica. 

Tory  successAil  attempts  havo  been  made  to  cultivate  clnchooa, 
flqmcinlty  in  tho  Himalaya  Mountains,  Java,  and  Jamaica,  where  many 
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millions  of  the  trcos  haro  boon  plnntod  and  aro  thriving.  Thy  East 
India  Imrk  is  already  arriving  m  Landon  in  oonBidprnblo  nunntilios, 
and  in  a  few  years  the  supply  from  this  source  will  doubtless  bo  very 
large. 

CnKHiCAL  CoNSTtTUTiON. — Bortidcs  tannic,  kinic,  and  Itiaorie  flcldfl, 
Rnd  otliur  importunt  Kub»ta.DCQa,  Ibw  cinchona  barks  contain  qainino  and 
C]uinidinc,  cinchoniiic  and  rincbnnidino.  Out  oT  tbcse  alltnloids  qniiii- 
cino  and  ciucbouieiiii)  ore  i-o«Uily  fonncd  artifitially,  ^]^t,  no  far  oa  in 
\a\a\va,  thoy  do  not  oxiat  in  nature.  There  aro  therefore  two  iBomcrio 
alknloidnl  gi-oups:  quinino,  (juinidlDo,  guinicino;  cinchonlDQ,  cinchont- 
dioc,  cinchonicine, 

QUISIKA.    U.S. 

This  olUaloid  wns  first  distinctly  separated  (Vora  tho  otbdr  ingro- 
dien(8  of  tbo  bark  by  Pwiloticr  and  Caventou  in  1820.  Wbon  quinine  fa 
precipitated  by  an  alkali  (Vom  a  solution  of  iui  italic  it  usually  falbt  as  a 
livdrate,  wbicb  may  Lo  cr\'Maliine.  By  sufRcicnl  licat  tbo  liydrnic  ia 
molted  and  the  water  is  driven  off.  On  cooling,  tho  alkaloid,  now  free 
fl'oin  water,  forms  a  white,  opaque,  crystalline  muss. 

Tho  neutral,  officiual  sulphate  of  (jtiinum  (^Quininee  Stilpkas,  U.S.J 
occurs  in  light  nillty  cryfltals,  soluble  in  soTon  hundred  and  forty  pa 
of  cold  or  in  thirty  of  boiling  water,  rondily  soluble  in  aleohot,  very 
freely  so  in  ncidututod  solutiuns,  nearly  iusolubJo  in  other.  Tho  aqueous 
BOlucioQ,  upon  tho  addition  of  chlorine,  and  aftcrwitnU  of  ammonia, 
oflmimos  a  green  color.  Aceording  to  Dr.  G.  Kerner,  if  tho  original 
HOlution  bo  colorless  and  eloor  and  in  a  clean  tt-et-tubo,  one-thirty. 
thouHaadlh  part  of  the  nikaloid  can  bo  reco^nizod  by  thin  cblorino- 
ammonin  test.  When  to  one  hundred  \mrta  of  tho  tialt,  diasolved  in 
nineteen  hundred  and  twenty  parts  of  cold  dilute  aeetio  acid  (ep.  gr. 
1.042),  arc  added  succcaeivoly  four  hundred  and  eighty  pnrts  of  aleohot 
(^p.  gr.  0,S37)  and  sixty  parts  of  a  saturated  aleoholic  solution  of 
iodine,  crystiil*  of  Htrapttthlte  separate,  iu  the  form  of  rlgbl-»nglcd 
quadrate  rhombic  Icavoe,  which  when  seen  by  transmitted  light  aro 
otiTO-gToen,  but  in  rofloetod  light  ai-c  bright  melallio  green,  rewnibling 
the  elytra  of  Spanish  flies.  >VlieD  healed,  Iho  8u]|iliatQ  of  quinino 
beeomes  phosphoroscout,  omitting  n  pnle-gi'eon  light  at  155*  to  1G0°  C, 
and  at  a  higher  tempcraturo  melts,  with  the  development  of  purplish 
TBpor?.  When  tho  neutral  sulphuto  of  quinino  in  diasolved  in  water 
acidulated  with  sulphuric  acid,  it  Is  converted  into  the  solublo  bittnl- 
pluite,  which  may  bo  obtiiinod  in  ortborhombic  prisms  by  evapurulion. 

Phtsioloqioal  Action. — Quinine  or  its  salts  in  powder  or  solution 
are,  when  applied  upon  a  part  donudod  of  its  epidermis,  very  active 
iiTilnnts.  Upon  tho  Hkin  they  have  little  or  no  iufluenco.  hut  upon  the 
raucous  membmncft  ihcy  exert  a  very  porcopuible  stimulant  or  irritant 
action. 

A.  Eulenburg  found  that  when  quinine  was  brought  into  oontact 
with  a  nerve  it  did  not  cause  uontraclion  to  the  tributary  musclw,  but 
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-whBD  placed  upon  the  muMclca  thomi'olycs  iL  induced  immcdiiit«  violont 
BOtion.  ilo  thcret'oro  concluilea  that  it  is  not  a  nonu-irritaDt,  Ittit  a 
roiuclo-irrilaat.  Wh«Q  it  i«  adiuiriifit«r(Kl  to  <lo^  in  sufficient  quanci^, 
it  produces  rcAtloiunctHi,  followed  by  muficular  treniblings,  wliioli  bare 
bcon  coiiiparod  t«  thoso  of  paralyaia  a^itatie,  \os»  of  power  deepuDing 
into  more  or  less  oomplote  panilysiH,  great  dyKptia>a,  and  corobral  symp- 
toms, auoh  &a  an»stliO!tia,  blindness,  stupor,  or  violent  delirium,  dilatod 
pupils,  oama,  and  convuisiona  ^Vbon  tbv  dru^  fs  inti-oducud  by  tlie 
Btoiiiach,  vomiting  i;«Dorally  occors,  a.nd  at  times  diarrhoea  also.*  Death 
has  boon  shown  hy  Iloubach  to  bo  praduoed,  nt  lenst  iu  the  lower  aQi> 
maU,  by  a  failure  of  the  reHpiration.f 

The  first  symptoms  of  viuchontsm,  as  produced  by  arnall  ihcmpeutio 
doeca  (ton  graina)  in  man,  arc  uHually  riu^in^  in  tho  cars,  alif^Ut  t'ulncsi! 
in  the  hcfu],  and  porbnp«  oomo  doaftieu.  With  the  use  of  lorgier  doses 
tboBO  symptomB  are  intomtified  :  ihe  doafnww  is  very  marked,  diftturbed 
vision  J  may  cxi*t,  and  the  flushed  face,  with  the  Benao  of  distention  in 
the  licad,  may  point  towards  a  ccrvbml  coDjtrMtioD,  whicli  ia  in  aome 
oases  relieved  by  npontaneous  epiataxis.  In  doc-idud  cinchoni^m,  giddi- 
DOM  and  Staggcniii^  in  walking  nra  v«ry  common.  Al'ter  toxic  dosoN, 
Bovoiti  headache,  delirium,  stupor,  complete  doafncss  and  blindoess, 
dilated  pnpils,  embarrassment  of  rospii'ation,  great  weakness,  conml. 
Bions,  paralysis,  and  finally  eoUapfto,  may  reiiult,  either  comntoM  nr 
delirious.  Quinine  deafness  usually  passes  ott  rapidly,  but  may  bo  per* 
monent.  A.  Erlcnmoycr  roportH  a  cmo  of  alleged  qniniae-puisoning,  in 
which  tbe  chief  oymptom  waa  a  str}'chnie-Hke  condition  of  all  the 
nQcxii»{Centralb.  iWt-fnAfi'M-,  Juno,  1890).  Amaurosis,  witha  peculiar 
retinal  ischnmia,  has  been  noted  (^Arckivet  of  OpKt/utlmologj/,  x. ;  for 
blindnees  laatini^  tweotr-one  day^  «ee  tint.  .Vol.  -ham.,  1886,  i.  833). 

The  minimum  fatal  dose  of  quinine  is  not  known,  but  it  must  be 
largo,  and  probably  varies  very  mut-l).  Dr.  Clapton  details  (Medical 
Tunes  and  Gazette,  April,  1664)  a  case  in  which  a  tsoldier  took  at  one 
doflo  an  ounco  of  the  sulphate,  stjn-cd  up  in  nomo  water,  without  tho 
induction  of  any  more  serious  symptom  than  a  mild  stupor:  a  similar 
case  is  mentioned  by  [)r.  Ijcnte,  on  tho  nutbority  of  Dr.  WoodhuU;  and 
a  third  ia  recorded  by  Taussig  (Slillo's  Therapeutics,  vol.  i.  p.  507).     Dr. 


•8««  F.  U.  Meliar.  ittm^ir-  d*  rAt«Jtmtt,  U  ill.  |^  Til,  11U3;  Wis.  0.  B^okfl. 
Amt*.JoMr.tl*J.S<i!.,Afnl.'\H7i   P.  Bri^B«4,  T-vill  litrrtp.  Jt  Q^lM^m'mt,  P-iit,  Hii, 

t  Tbt  pmcDt  Ij  inrlispia  u  luiubU  a  plH«  M  aaj  W  dMIm  mtUIh  raMMnbM  (fMa 
tb«  rtJUloO)  of  alkaloiiU  to  jinitaplMm.  Tb«  mUtton  bttOMia  modicip*]  tab*tui««  and  tb« 
tUiBM  apoo  wbkh  Iliaj  t^t  !■  ovrUiitl]'  a  xwj  cIimo  on*,  uiit  jtj  prabaht;  l>  shnmtcal  tn  iU 
■Unn.  Dt.  Ro«bMti  (Pkarm.  Vnumii.,  M.  i.,  Uft.  iii.)  found  Ui>t  rirUoa  alk&Joldi 
lanaiUr  matltf  tb*  p(a|>«HI«*  of  klkumwi,  and  baliaTM  Ibat  tbtj  funn  a  ohenleal  «OBip«iiiil 
witb  IL  Vtdtr  lL«  inHueaM  or  Ui«  pvUcn  lb*  albuaca  M^ivktw  at  a  Biicfa  lm>«r  laipara* 
Inra,  an<l  I*  ilopriTEil  of  lu  aOnlly  far  ■•ooo.  Tbe  alkaUili  alw  proel|'kC*t«  Ika  albaiMB 
tt«ai  lUoMDiMil  •iiluiton. 

X  I  have  Man  (un|iirts  tinD|>orar7  avauroft*  pfod>iNl  la  a  ladj  bjr  tw«lva  fralai  at 
^DiDiaii. 
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\i.  Vj.  Whnrton  reeond*  ^Amfr.  Joam.  Med.  Sei.,  April,  18-H)  a  c«80  tn 
-K'liicli  during  Uiii'tj'-«ix  bounf  a  bu,lf-ounca  vaa  taken  without  voiuitittg 
and  irttbout  ill  efToct.  I  cannot  help  suspecting  that  in  all  of  ihcso 
CMOS  much  of  tho  drug  paasod  through  the  intutiaaa  without  nbscrp- 
tion.  In  the  fumuuH  vimo  of  Buzii-o,  live  ouncoB  taken  in  the  counso 
of  ten  days  caused  death.  Fatal  inHtiiiiooti  of  poi^ouiog  by  quinine 
are  vonr  ruro  in  litomturo,  but  Huitoinann  ( Therap.  Monat.,  Jan.  18^) 
lias  made  a  coU«otioD  of  cases  in  which  death  lias  been  attributed 
lo  tlio  alkaloid, — not  always,  in  my  opiuion,  with  corroctnoes.  Von 
Graefe  aHserts  thut  he  has  veon  two  caooH  of  amuuroftifl  caused  by 
quiuino ;  the  HufTuror  in  oue  imtunce  taking  half-druclim  dosM  until  sue 
drachmB  were  ingested,  in  the  other  case  an  ounce  altogether  of  the 
drug. 

A  close  physiological  atutly  of  quinine  can  best  be  made  by  invcsli> 
gating  its  eflbctd  upon  the  different  8j*8t«iiia  of  organs  seriatim;  and 
this  shall  now  be  done. 

Cerebrum. — Ai'cording  to  the  experiments  of  Briquet,  a  solution  of 
eulpbate  of  quinine  injecl«d  into  the  carotid  will  in  some  caseit  produce 
meningitis.  In  doing  thia,  it  is  evident,  the  salt  acta  rather  an  an  !rri< 
lent  to  the  mcrabrance  of  the  brain  than  &s  a  nervous  atimulant:  in- 
deed, expcriniunt-ol  ovideuco  proving  tliat  quinine  is  a  cerebral  etimth 
lant  seema  to  me  to  be  wanting.  The  chief  proof  that  the  alkaloid 
does  act  us  a  t^tiniulant  lies  in  tlie  fact  that  pursoiis  who  havu  bocn 
taking  it  regularly  for  eomo  time  vrill  occasionally,  upon  the  sudden 
vltlidrawnl  of  thoir  daily  dose,  manifuatly  be  leas  active  without  tlian 
with  it.  Briquet  may  be  right  in  his  belief  that  in  small  doses  it  acta 
as  a  norvoiia  stimulant,  but  the  proof  of  his  corroctnofis  at  present  is 
ciinicftl  rather  than  experimental.  When  given  in  toxic  doses  to  the 
lower  animals,  probably  all  of  the  cinchona  alkaloids  produce  epilepti- 
form attacks.  "Dr.  J.  Jakoiibowich  (Revue  des  Sciencfg  AftMi.,  1873)  baa 
uolictid  Buch  offuct  with  quinine  in  dogs,  and  it  has  buen  produced  with 
cinchonidine  in  various  animals.  Chirone  and  Curci  found  that  in  the 
pigeon  this  action  of  cinchonidine  is  prevented  by  ablation  of  the  coro- 
bral  hcmiaphoroH,  but  Professor  Albcrioui  objects  with  much  force  that 
these  observers  gave  tJie  pigeon  tlio  alkaloid  too  soon  after  the  ablation, 
while  it  wsA  still  profoundly  atTectod  by  the  ehock  and  hemorrhage  of 
the  operation  {Arch.  f.  lixper.  Path.  u.  Therap.,  xv.  278).  Profeiisor 
Albertoni  found  that,  if  the  pigeon  wa^  allowed  to  recover,  the  lincho- 
nidine  was  ca|>ablo  of  causing  convulsions ;  also  that  in  dogs  with  the 
motor  £one  of  the  cerebral  cortex  destroyed,  the  alkaloid  caused  epilep- 
tiform attacks,  and  that  therapeutic  doses  do  not  increase  the  excita- 
bility of  tho  cerebral  cortex  in  the  dog.  The  Bubject  is  one  of  groat 
interest  in  connection  with  the  circumstance,  noted  for  quinine  by 
Brown>Soquard  and  confirmed  by  Albertoni  as  regards  cinchonidine, 
that  in  epik-plics  the  altacks  are  rendered  dufidedly  more  IWquunt 
by  the  cincheoa  alkaloids.     The  present  evidence  indicates  thai  this 
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iMnaso  is  not  duo  to  an  inSuonco  upoo  tlio  oorobral  fort«x,  bul  OSO 
lurdlf  bo  coasi<icred  sufficient  to  be  cooeliisivo.  In  voty  Inrgo  doaw 
quinine  without  doubt  nboliabes  tho  Oinctionii  or  the  CBrebruro.  Louis 
Oiipuis  (Jj  Action  physiol.  de  Quinine,  Piiris,  18T7)  found  ibiit  roAox 
Action  WAS  Dormal  in  poisoned  dogs  and  ra)>IiiUi,  nitbough  tfaoro  was 
oomploto  lo«is  of  ««neibiiity,  and  ho  Datantlf  concludw  that  tbo  Intuar 
WM  of  CLTobnil  origin.  TUo  disordvra  of  spociul  sauae  produeod  by 
quinine  Mxim  to  be  tho  ro»ult  of  a  direct  or  indirect  congwtivu  nction 
upon  tbo  poriphoral  seoso  org».nfi;  aiaco  Dr.  Kircboor  (^Sitzungsbcriehte 
Phy$..Meii.  Geatils.  H'urfiurp,  I8SI,  ICI)  found,  in  rabbits,  cnts,  and 
gutn«n-pig8  wbich  liod  boun  pol^onod  with  ijuinino  or  wltb  salieylio 
acid,  very  great  congoetion  of  iho  internal  our  and  of  the  lab^-rintb, 
with  bloody  exudation,  und  with,  in  »ome  ciues,  tbo  OAr-drum  ttwollen 
into  a  bUddor-liko  body  by  sorous  oxudntion.  Tboeo  obftorration«  of 
Eirabnor  aro  very  intertjNtiiig,  as  throwing  light  upon  tho  cauw  of  tho 
tiaQilus  aurium  und  donfnvs^  uf  cintbuuiain;  they  nre  in  closo  accord 
with  tbo  obHorvatioasof  Dr.  Rooaa  (^Jimtr.  Journ.  Med.  Sci^  IS74),  that 
■nfflciont  do-^c*  of  tho  alUnloid  <'flaM  congostion  of  th«  blood-roiMoU 
of  the  middlu  car,  and  also  with  au  obitor^'aliuit  of  my  own  in  n  por- 
son  who  Bulfcred  with  chronic  inAnmmation  of  tl>o  middle  ear  of  one 
sido,  and  in  whom  a  dosu  of  quinine  not  too  largo  would  priKlucd 
tinnitus  aurium  of  that  aid«,  without  atfooting  tho  Bound  oar. 

.^inat  Nerves  arut  Centrts. — 8vbloekow  wns  tho  first  to  notice  a  stag* 
of  increased  reflex  activity  pruduocd  in  ibc  frog  by  quinine:  its  exist- 
ence was  subaotjucntly  denied  by  A.  Eulenburg  (^Heiefiert's  Archiv,  18&5)i 
bnt  has  boon  reaffirmed  by  II.  Ilvul^aeh  {Centratbl.  f.  Mfd.  WiiMnsch., 
lH7-i,  67-1)  and  my  pupil,  l>avid  Cerna,  who  agree  in  finding  that  it 
occurs  only  aAcrrcry  minute  doses.  In  his  inrestigntion;*  made  in  the 
Ijabontoryof  tbe  Univcr»ly  of  Pennsylvania,  Dr.  Cerna  found  that 
this  staj^  of  oxcilomont  is  probably  caused  by  a  stimulant  influence 
upon  tbe  peripheral  sensory  nerres,  as  it  did  not  occur  when  tho  ab- 
dominal aorta  was  ttod  previous  to  the  exhibition  of  the  alkaloid  (^Pkiia. 
Med.  Times,  x.  493).  Two  fact?,  fintt  pointed  out  by  Dr.  T.  A.  Chaperon 
{PfiQqet't  Archiv,  1869,  S9&),  havs  been  mi  abundantJy  substantiated  that 
wo  must  accept  them  us  eetAblished.  They  aro — in  small  doses  quinine 
cnusca  in  tbo  IVog  a  lessening  of  tbo  reflex  uctivity,  wbich  is  removed 
by  section  of  tho  medulla,  but  in  large  doHCA  it  produces  a  pernmneut 
palsy  of  reflex  activity.  Tho  first  of  those  aetions  has  usually  been 
oonsiderod  to  show  that  tho  allcaloid  stimalales  Sotscbonow'soontroin 
tbe  bnne  of  the  brain ;  but  Dr.  Sedgwick  (Jbtu-n.  of  Phijshlogy,  tii.  S2) 
bcliovue  that  tbe  inhibition  is  auch  as  occurs  wbeo  a  sen.'^itive  nerve  is 
galvaniB«^,  and  is  tbe  result  of  a  sttmnbition  of  the  peripheral  afforeot 
cardiac  pnenmogaslrio  nervo-ondings.  IFs  boscs  bis  theory  chiefly  on 
the  fact  which  bo  bos  discovered,  that  atropine  pruvonts  tho  primary 
[nbibition  of  reflexes  by  quinino.  Thia  is,  however,  readily  oxphiinable 
witliout  the  adoption  of  the  theory  of  Sedgwiclf,  and,  as  tho  results 


which  he  obtainoJ  after  division  of  iho  pnoumogafttrica  arc  ecarcefy  IB 
accord  witli  Iur  theory,  it  itt  still  rnont  pTx)t>iibl9  that  quinine  is  n  etim- 
ulaut  of  Swt«cLcnow'8  centre  Tlio  caiiBo  of  tho  poniianciit  influence 
upon  reflex  activity  has  not  yet  tocn  acfuratetj-  determined.  ChnperoD 
Aod  Wild  found  that  the  Diot4}r-n<;n'o  trunks  arc  unaSuctcd,  but  this 
does  not  prove  thnt  the  spinal  ecnli-es  arc  parnlyze<I,  cspecinlly  as  Witd'a 
oxperiments  aeem  to  nhow  that  the  noi-ve-endings  in  the  muscloA  are 
attftcUcd.  -(See  below.)  A.  liulcnburg  (^Reiciitri'e  Archiv,  1865)  ossertB 
that  voluntary  movementa  persist  after  reflex  actions,  and  that  ttie 
quininized  iVog  will  turn  into  its  normal  po»ition  when  laid  apoD  ita 
back,  althougli  ordinary  reflex  actions  are  compk-tuly  abolUbed.  This, 
if  torroct,  certainly  ehowK  that  it  is  cither  tho  acnsory  norrea  or  the  po- 
ooptivc  ccntrea  of  the  cord  whose  pnralysid  by  quiuino  puts  an  cad  to 
urdinnry  redcx  inovonionts.  So  that,  accepting  the  various  reaulla 
reacliwi  by  experimenters,  it  is  probahjo  that  in  trog»  quinine  first  ox- 
eilOH  and  tbun  puinlyKva  thu  jiui'ipbcral  Mttnttitivo  ncrreua i<\'stcm.  Uoiv 
far  this  applies  to  man  is  uncertain.  According  to  the  expcrimcnte  of 
H.  Kobcn  (/ircAiw  /.  Exper.  Path,  w,  Tkerap.,  xv,  49),  very  largo  doeoa 
of  cinchoninc,  and  pivbably  t^oroforo  of  quintne,  Iomcq  the  excitability 
of  tho  muscles.  This  is  confirmed  by  tho  e^cpurimcnts  of  R.  B.  'ViUd 
(Brit.  Med.  Journ.,  vo).  ii.,  1887),  who  finds  tliaC  solution  of  quiniao  one 
to  one  tliouHflnd  brought  in  contaot  with  the  isolated  muscle  of  the  ttog 
diminishes  irritability  of  the  mui^cte  nnd  nllcrs  to  eomo  extent  its  rola- 
tiona  with  stimulation.  Tho  peripheral  iicrve-ondings  appear  to  be 
more  aenaitive  than  ia  the  mnacle,  for  when  a  solution  of  one  to  four 
thousand  was  employiid  galvanixation  of  tho  norce  failed  to  elicit  a  re- 
aponw,  although  the  mu»cto  contracted  when  tho  curi'cnt  was  applied  to 
it  directly. 

Aiidominal  Orgam. — Upon  the  stomneh  and  Intestines  quinine  acta 
very  much  as  a  simple  t'ilter.  In  moderate  doReH  it  stimulales  di^L'K- 
tion  and  increases  the  appetite;  in  lar^dosco  it  not  unfroquenlJy  causes 
nau»ca  and  vomiting.  When  there  is  any  morbid  in-ilnbility  of  tho 
mucouA  membrane  of  the  stomach  or  hovels,  ita  irritant  action  is  often 
very  marked;  and  its  oouUuuod  use  in  largo  doses  has  been  known  to 
caiisc  giistrills. 

Many  yours  since,  M.  Piorry  asserted  that  a  ]arge  doso  of  quinine 
would  produce  a  distinct  immediate  losaoninf*  of  the  size  of  the  q*locn 
in  eases  of  ititerniittent ;  but  the  testimony  of  very  numerous  observers 
Ui  the  contrary  \n  no  concurrent  bb  to  render  the  truth  of  his  obsorvn- 
lion  highly  improbable.  Several  obBciTere*  have  stated  tliat  tbo  ex- 
posed spleen  of  an  animal  cnn  bo  acea  to  contract  when  sulphate  of 


alw  Dr.  KOcIienuiciilnr,  ArrMv  /Br  i'hgitoi.  l/iiltumit,  Bd.  x.{  M.  Uosler,  PalSahfit  Htr 
tvAnttti*,  Berlin.  IS*2,  p.  451  •  J«ru>a)iuiik/  {(.Viilni/MnM  /.  JTnf.  If'itim.,  1918,  p.  4;S). 
Th*Utli)robMr*«r  b«H«r(«  tbf  eonUiirtiDD  t4  baoviMd  ehlaif  by  kn  ullon  on  lli«  jivriphtitnl 
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qalr.ine  \»  injected  Into  the  stomacb,  reins,  or  collular  tiiunic ;  but  other 
invostigntoni*  bavo  failed  in  tlitiir  attomptK  to  produoo  tliis  aijtwrt«d 
contraction.  The  exporinient  nocea^iuioa  such  aboonnnl  expoflura  of 
tbo  organ  tlmt  on\j  a  vory  pronouncod  and  vcr^  conRtnnt  dintinutioo 
could  celabllah  the  oaaortion  that  quioiiiA  pro<iuc«w  coutnictiuu  of  the 
»pleea,  and  oui:  prcaent  knowledge  iodicatee  thai  tbo  alkaloid  has  oo 
inuncdinto  decided  influence  on  the  taza  of  the  organ. 

Orj/ans  of  Circulation,  and  Shod. — Briquet,  who  6r«t  studied  closely 
the  actios  of  quinine  upon  the  circulation,  found  that  in  larg«  donoa  it 
lowers  tLo  artcrinl  prc&suro  la  the  luwer  uuimala.  Xbo  cxperimcnta 
Imvo  been  conflrmod  by  various  obnerverH,  notably  by  Schtockow  {0» 
C/tini  Sulfiivici,  etc.,  Bralisl.,  ISGO),  A.  Eulenburg  (^ReicherCs  Archio, 
t8Gi}),  and  Ccrna  (loc.  cit.,  ]9i).  It  bas  been  aburduntly  proTod  that 
the  alkaloid  thrown  into  the  jugular  vein,  introduced  into  tbe  coronary 
artery,  or  in  any  w»y  brought  in  contact  with  tbo  heart,  leei^enit  tho 
force  and  frequency  of  tho  pulsations,  and  finally  produces  diastolic 
aiTfisti  al80  that  thia  rc«ull  is  not  inltnenood  by  separation  of  tlio 
inamm&lifli)  heart  from  tho  nervoK^etttrcd,  and  oocum  iu  tbo  cut-«ut 
frog'a  heart.  In  man,  very  lar^e  doses  of  quinine  (thirty  to  sixty 
grains)  lower  the  force  and  ftvquuncy  of  tbe  pulse;  a  pulso-nite  of 
flirty  hoe  been  noted,  and  in  tx^porced  canes  of  quinine-poitionin^  tbo 
puUo  has  been  imperceptible  at  the  wrist.  Under  the  latter  eireuu 
ttancog  tbo  pul»&-rata  may  bo  increased,  but  the  cardiau  force  is  reduced 
to  a  minimum.  Tbe  evidence  is  conclusive  that  both  id  man  and  in  the 
lower  uuiinals  quiaine  in  sufficient  amount  ie  a  potcaful  drprettant  to  the 
htart-muKle  or  (/flB^/w.t 

Scbrofl*  (jV/inf .  Jnhrbucher,  1875)  found  that  in  the  qninini»id  animal 
neither  galvanisation  of  a  sensitive  tterve  nor  asphyxia  was  able  to 
produce  vascular  contraction  and  rise  of  blood -preiSAu re,  and  Jcrusa- 
Umafcy  (Oaaratbl.  f.  Mfd.  Wiuch$eh.,  1876,  p,  476)  aswru  that  in  iw>jjs 
dilatation  of  tbo  vossela  oould  be  Beea.|  Further,  Frofesiior  Kobert, 
c-Tperimenting  with  the  excised  organs  of  the  warm-blooded  animal^ 
Rod  2ir.  Wild,  expcriniontia;s;  with  tbe  tortoieo,  prepared  ocvordiiiL;  to 
the  method  of  Dr.  Stovons  and  Donaldson,  have  found  that  ver}'  weak 
solutions  of  quinine  sulphate  (one  part,  to  five  thousand)  cause  enormous 
dilatatioD  of  tbe  vcseobs  with  con»cx|uont  incrcaaod  rapidity  of  imumuto 
through  them  of  liquid  under  preesure.     It  is  probable,  thcrefMV,  that 


•  Hks«Bilit  (0<n.  MtJ.,  IMT),  Md  tapecikll;  L.  T.  Botbefbntain*.  RtcUrtka  npiri. 
mtmuflM  d  U  CaH*nr*nm  i(«  la  Bitu,  fxtit,  I9T9. 

t  P*M*lltf«ir  ICmimtil.  /.  Ur.1,  Vri—ntri..  ISSO,  stiii.  a3»)  tUlM  UiM  Btrapina  will 
e4iu«  (Its  baMt  trrutti  bj  i|iilBLn*  to  raeoniDMiM  lu  uilon. 

t  M.  Obiroaa  b«llav«*  IW  by  ^ainio*  Ui»  bokrt  U  Ki-rwUJ  In  u'ti'v*  ii1»Uli««i.  Tiit 
llMiiry  i«  TWT  UopMbaUo.    Bm  JCintM  Oibim  dt  Jl»lugK*,  kt«U*el*<l  In  /Hin.  d*  y*Aj«i*l. 

jr»ni.  rf  p,iitiito3„  isre,  p.  tu. 

HBubaok.  in  a  wiin  of  aiiMrimMUon  Itie  liifla«c««f  |[a>'ti'>lMtia&  ef  ftMadIlnn«T« 
span  Ul««lM>WtlH  atlMt  tk*  MhtUtton  of  ^uinio*,  ful*t  loddoet  may  pualfuat  utlia  d 
U«<U«c,  »lt^u(b  In  noma  lit  bt«  txpcrineoij  tlia  i*ll*i  Ktiril/  WMpanlytoJ. 
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tha /all  c/  the  arterial prc^xire  in  poisoning  b\f^inine  w  in  part  fA<  re 
c/  an  action  upon  the  vegseis.  * 

Bolh  Sc'hrofT  aud  Joruxatinisky  noCJcoJ  that  tbo  fall  of  arlerial 
preeeuro  pi"oduc©d.  hy  quinine  is  prececlod  by  a  rise  of  th«  proaBuiv,  ac~ 
oompaniod  with  an  incrwisc  of  tlio  cm-diuc  activn.  This  obsorvation 
haa  boun  confirmed  by  G.  S^e  «ucl  Uooholbutuino  {Qtmpt.-R^Jld.  Aead. 
Sci.,  t,  xcvi.  p.  207);  but  no  observer  sevma  lo  hnvo  shown  tfaat  tb« 
riso  of  prossuro  is  juoro  tbun  a  temporary  plioaomcnoii.  See  atul 
Boohofuntaine  affirm  that  the  increased  onrdia.u  action  continu«a  somo 
time  aAcr  the  pioasuro  hogitis  to  full.  Tbu  primnry  ritse  of  prooHiro 
may  bo  the  roHuIt  of  a  stlmubinl  action  iipoa  the  vaAo^molor  ccniro*, 
aa  JiarusAlituithy  found  thai  it  waa  uot  prodtifod  iit^r  (Itvit>ion  of  ibo 
(■ord.  Jorusiilimeky  attributoe  tho  locrcuiW  in  tho  puUo-rul«  to  pnnilyus 
of  the  inhibitory  apparatus,  a  viow  which  in  HUpportod  by  iho  aesor- 
tion  of  Ctrrnu  tlmt  prwiouH  BuCliou  of  the  pncumogualric  prcvoiitji  tbo 
quickening  of  the  pul»o-r»te. 

I  hii7«  never  been  able  t*  porreivo  any  deprcuHant  action  upon  tbo 
circnibition  in  man  aftor  orditinry  iherapi^utic-  dunes  (throe  to  five  grains) 
of  quinine,  and  I  believe  tliat  in  tonio  doses  quinine  produces  no  pcrcep- 
tibLo  sodalioD  of  tin:  clrculatiuo,  but  tbul  the  lurgcat  anlipohodic  doses 
have  11  distinct  influ&noc.j' 

According  to  fiouoru  and  Ar\'udl,  to  J^agendio,  to  Honnoret,  to  Me> 
lior,  and  to  Baldwin,  in  animale  killed  with  quinino  the  blood  in  found 
to  be  dark,  dolibriiialud,  fluid,  and  incapable  of  forming  a  clot.  Briquol, 
however,  denies  that  thia  alteration  of  the  blood  la  coustant,  or  ©van 
comnion,  in  qiilDine-poisoning,  as  ho  found  it  in  only  four  out  of  twoDty- 
thrcv  dugH  so  Bucriliccd;  and  ho  bcliovea  thai  it  is  merely  an  acvidouC 
dependent  upoa  the  method  of  death, — a  conclusion  which  has  b««a 
con8rm<Mi  by  Dr.  H.  A.  Hare.  In  a  siorion  of  nnniyaea  Briquet  foiiod 
tliat  llio  continued  uso  of  quinine  augmeuls  lUo  propoiliou  of  fibrio, 
but  lowers  that  of  the  red  corpuscles. 

Co  ISG~\  Professor  Bins  announced  tho  fact  that  guiamo  added  to 
human  blood  tn  the  proportiun  of  one  part  to  four  thousand  iinme> 
diattily  cliucl<8  and  in  a  short  time  arrestjt  tho  ammboid  movements 
of  tho  white  bloocl-cotls,  ConfiiTnatiou  of  thia  hns  boon  furnished  by 
Soharrenbroich  {Inauff.  Dissfrt.,  Bonn,  18G7),  by  Kemer  (quoted  iq 
Practititrmrr,  vol.  vii,  p,  321"),  by  Geltoweby  {PraetUioner,  vol.  vii,),  and 
by  Jeruftalimsky  (C'^nfrii;4i./.  Med.  Wiss.,  1876,  p.  476).    The  minimum 

•  Wh*D,  In  Willi'*  oipiirlmenU,  th«  Mtinn  of  quinidc  wm  nialnt«inisJ  for  ■  Icn^tb  of 
tUn«,  Ibc  dilalMl«D  oM  Dually  foltuwvd  hj  ootilnutiuD)  wbloh  ooulrmailua  ««•  In  «l)  prolw- 
hllilj  lit  uuluutuv  of  u  [iiiil-iniirtolu  tiKiilU]^. 

t  Hum*  iIikIIm  hav«1iiH>n  niwlou|ian  iboutiaD  of  lbi<  Anigoo  (lin  <iii|)IllKriwaf  th*brftlD, 
bul  tba  sviJoDco  U  eanlrmMcioty  anil  tniullioicuu  CotituU  I'tj/nkoiojirat  naif  SImlia»-t ^yl 
Jeitrualf  IB'S.  p.  33  ;  kite  Arvkivt*  of  JUriliritt,  1.  3'i. 

i  Artkh  JUr  Mirrvxop.  Anatemit,  Ui.,  I96T,  Conmlt,  tit,  £jrp*rimtnlatU  C^ftr- 
tmeiMngrm  9krr  lini  WtAtn  dtr  CAiHinieirhing,  Bwll*,  laSSi  Vmluw't  ArcMt,  1SC9,  sItI. 
137;  ll*rii».  Slia.  WonSnukri/t,  Hot.  UTl. 
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fffcctiTo  strength  of  (ho  solution  hnn  Wcd  found  to  vary  ia  dllToroDt 
B{H<cit>»  ofaniiuub),  aud  0%'mi  iu  differutit  iudiviiluah  of  liic  same  sp«ci«6. 

Ills  a  matter  of  gi'oat  iDterest  to  determine  whutlior  quiuino  acta 
in  tbo  living  orgBttinm  ua  on  the  stago  of  tbo  micrD-icnpe ;  and,  to  eottle 
thid  point,  Pi*oftiS9or  Utaz  (  VireJiov's  Archiv,  \^<j'),  Ud.  xlvi.  p.  13S)  bM 
expurimentAd  nocording  to  tlio  mothod  of  Cohnhoim.  Ho  fouud  that 
when  the  racsenteiy  of  curarized  ihigH  to  irkicb  qainine  had  boon  given 
Matt  uxpoaud  upon  Lho  atage  of  tho  microscupc,  no  acciunulutiou  of 
wLito  blood-coUd  in  tbo  small  vcmoIs,  or  pAs«ago  of  them  out  into  tbo 
tisAUOM,  occurred  upon  irritation;  or,  if  afXor  &  timo  thoao  phcDomcaa 
ctmimenoed,  thuj'  wora  at  onco  chucked  by  a  hiiuiU  hypodermic  injoctioti 
of  tho  alknloid.  When  tbo  inflammatory  proceas  had  nh-ondy  com- 
monctid  in  a  '■  Cohoboim  t>og,"  an  injection  of  quiDino  would  caiuo  tho 
out-wanderiog  of  the  oorpiiscles  to  oeane,  and  would  bring  about  a 
gradual  clearing  of  the  wtiitu  oelU  IVom  the  choked-up  vcwela.  Pro- 
l<»sor  Bins  further  touk  two  young  cuta,  and,  after  poiBouing  one  of 
tb«m  with  •^uinia,  examiuvd  their  blood.  In  the  blood  of  the  uo- 
poJKonod  niiiiiial  tbo  whtto  cells  wero  fbr  more  abundant  than  iu  that 
of  the  poisoned  cat.  From  those  fnctn  ProfiMWr  Binz  deduces  the  cnn- 
cluoioo  that  quiniiio  actti  dcstructivuly  in  the  aytUsm  upon  thu  wbito 
blood -oorputKles,  in  the  wuno  way  as  when  thoy  are  out  of  ibo  bod/, 
Dr.  Geo.  K.  Cutter  {Ptifcholog.  Medieo-Legal  Journ^  Feb.  1875)  and  Dr. 
H.  A.  Hare  {Phtta,  Mol.  Times,  xv.  43)  bare  exporiiuontally  coufinuod 
tlie  cfTect  of  quinine  in  preventing  the  extrusion  of  white  blood-cells 
fW>ra  tbo  lVog'«  tneeentery,  and  A.  Martin*  (_Imuj.  J>it$crt.,  Giossen, 
ISflS)  has  ulao  found  that  the  auitoa  of  the  drug  ia  oppiux-nt  in  tba 
centre  of  paronchyinatoiin  organs,  such  b9  the  liver. 

On  tbo  other  hand,  Scbwalbcf  uonld  detect  no  difrorooca  in  the 
blood  of  a  eat  before  and  after  poisoning  by  quinine;  and  the  esperi- 
monta  of  Goltowsky  {loc.  cit.)  npon  frogs  arid  guinoa-pigs  havo  yielded 
similar  roHulbi:  in  all  cases  aflor  fata)  poiHontng  by  the  alkaloid  the 
moveueiito  of  Um  corpuAclos  were  found  to  bu  very  active. 

Tb«  ooiTWltMWOf  the  original  observation  of  Prcfessor  Binz  upon 
the  unt-trandering  of  tho  white  blood-corpUAclctt  in  the  Cohnhcim  (roff 
muitt  be  considcre^l  as  established,  but  It  iti  not  provvd  that  tbo  fidiure 
of  tbo  blood-corpuscles  to  escape  from  tho  itritatod  voseela  is  duo  to  the 
arroAt  of  their  nmtebotd  tnovemonia  by  tbo  quinine.  In  a  scrioH  of  ex- 
poriiiionts  Dr.  H.  A.  Haro  (_he.  cit.)  found  that  the  ro»eobi  in  the  eio- 
cliontzod  fVx>g  wore  much  more  contracted  and  had  their  walls  much 
thicker  than  in  b  MrTwponding  lH>g  without  quinine.  This  contrao- 
Uon  of  tho  TWoels  ia  thought  by  Dr.  Uare  to  be  tbo  rosult  of  a  direot 
action  exerted  by  the  drug  upon  tho  niuwabir  coat  of  tho  artorioloe.  It 
is  certain  that  the  alkaloid  ruducee  very  markedly  the  force  of  lho 


■  Qiwtcd  hy  Biai.  firfMo»'t  Artkft,  BJ.  slH.  p.  UT. 
t  l)wwd  ti7  Kcrntr,  Pjlltgrt'.  Arrli,,  B4.  L  p.  KU. 
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hmrt.  It  is,  therefore,  pos(>ilIu  that  Uio  (luintno  pravonts  the  oai 
wiuidoriag  by  IcHEcuing  tbu  furcc  whicli  is  itrirlng  tbo  corpunclos  and 
at  tlio  same  limo  iitcriiaeiti;;  tlid  ivttistance  of  tlio  capillary  walJs.  It 
must  bo  considered  t«lill  doubtful  how  fnr  f)iiJniDa  affects  ihs  white 
bluuil-corpiiadeH  in  tbo  vircubition  ovon  wbeii  it  h  admininterod  iit  poi- 
fionoiis  doses,  When  tliernpoulic  dosed  Ufe  employed,  the  doubt  aa  to 
ita  powQfs  IB  of  course  fitill  fttiongur. 

It  would  seem  that  i^uinine  nutH  alno  upon  other  portions  of  tbe 
blood  than  the  wbito  corputtclus.  Mniiusbein  {^Ufiber  die  Dimensionen  der 
rothcn  Blut/iorpcrchrn  untcr  vrrsfhiedcncrt  VcrkaUniasai,  Berlin,  1873) 
haa  found  thai  ia  fever  occuiriiif;  io  the  lower  animoU  the  red  cvrpua- 
c-loa  are  diminiuhud  iu  sizo.  If  iii  tlii»t  t-ODditioii  &  (Ic'cidud  do««  of  an 
antip/rotiu,  such  as  (juinine  or  alcohol,  be  given,  and  the  tein]>cratiire 
falls,  tbe  globules  resume  ihoir  normal  8i&u.  That  the  chani^)  is  duo  to 
tho  fall  of  tbo  toniporaturo  rather  than  to  a  direct  action  of  tbo  drug 
is,  1  think,  dcraonstnited  bv"  tho  fiiot  of  its  occurrence  whenever  the 
fuver-Loac  U  lewci-ed  hy  tbo  appliouiiuu  of  external  cold.  Tlie  experi- 
mcnte  of  Alana&Boin,  therofuro,  do  not  prove  that  quinine  cxorta  any 
direct  action  on  the  red  corpuscles.  The  investigations  of  Bioz  {Areh. 
/.  Exper.  Path.  a.  Pharm.,  Bd.  i.,  Hufl  i.,  1873),  huwovor,  appear  to  abow 
that  the  alkaloid  Icsnens  the  ozoni^oing  power  of  thu  bhiod;  for  he 
found  that  iii  young  cats  to  which  he  ba<l  given  a  ver>'  largo  bat  not 
fatal  doB©  of  quinine  the  froBhly-drawn  blood  affected  tho  tincture  of 
guaiac  niu(-h  less  Ibim  it  normally  Kbould. 

When  bloud  is  drawn  from  the  body  and  allowed  to  stand,  acid  is 
dovolopod  in  it.  Zunst  (fnaug.  Divert.,  Bonn,  1868),  who  hue  studied 
lJii»  Hubjoct  nio»t  eloi^cly,  divides  tbe  invoHligation  Into  atudy  of  the 
production  of  acid  in  the  time  from  tbe  escape  of  tbe  blood  f^om  the 
vein  to  ita  coagulation,  and  Htudy  of  tho  gIow  ehangea  which  incroa»o 
its  acidity  when  coagulated  until  putrefaction  Las  fairly  sot  in.  Pi-o- 
fc88or  fiinz  boliovuu  that  ibiii  duvolupmont  of  ncld  is  due  to  oxidation, 
and  by  an  elaborate  Reriex  of  experiments  haa  determined  that  quinine 
(also  sulphate  of  bebcvrinu  and  picrnte  of  sodium  in  ainioet  as  greftt 
degree)  iubibtta  those  changes  very  greatly  in  both  their  rarieti«s. 
llioflo  oxperimentfl  are  in  nccord  with  the  previous  ones  of  A.  Sehulte 
(Centralli./.Jiled.  Wisscnsck., 'Sov.  1871);  the  facta  may,  therefore,  be 
considorod  proved. 

If  osonizod  oil  of  turpentine  be  dropped  into  an  aleoholio  solution 
of  guaiau  resin,  no  aUeraiion  of  color  occnr» ;  but  if  a  drop  of  blood 
be  added,  the  blue  appears  at  once:  i.e.,  Lbe  blood  actn  tm  a  carrier  of 
oeono  fronii  the  turpentine  to  tho  i-cein.  Profeasor  Bins  has  found  that 
lainine,  even  in  eo  umall  an  amoniit  a*  ojio  part  in  twenty  tbouaand, 

.  a  perceptible  influence  in  prevetiting  thta.  Similarly,  when  into  a 
dilute  watery  solution  of  the  sulphate  of  indigo  carbonate  of  Bodium  is 
thrown  until  tho  reaction  ia  decidedly  alLtaliue,  and  a  litllo  blood,  and 
auh»cijucntly  ten  drops  of  oxouized  turpentlue,  are  aided,  a  green  color 
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begins  at  once  to  do^elop,  and  in  a  littlo  while  posses  into  the  clonr 
yolloiT  of  isutin.  la  this  caso  olao  tho  tilooil  acta  oa  a  carrier  of  oxouo; 
and  ninz  nnii  his  pnpil  RahbodS  {Iitaug.  Ditaerl.,  Bonn,  1871)  have 
fuund  thut  quiiiino  al»o  Inliibtta  thU  action,  one  part  of  it  addod  to  a 
thousand  of  (he  mixture  delaying  the  chnngo  of  color  for  on  hour.  In 
(hose  cxpcrimutits  Bins  used  n  lurge  number  of  different  ealta  of  qui* 
nine,  mid  found  that  they  acted  identically,  Th»t  tho  action  of  ihe 
alkaloid  wns  on  tho  blood,  cot  on  tho  indigo  and  guniac  eoluiionn,  »-aft 
ihown  by  the  Gict  that  when  iiimilar  aolutions  without  the  blood  wore 
shaken  in  tho  air  and  absorbed  ozone,  the  characteribtio  colorations  of 
it«  action  were  produced  Juet  as  readily  when  quinine  was  nhscnt  tA 
when  it  wns  pronent.  Binx  niso  proved  that  tho  red  corpuscles  wore 
the  port)On»  of  the  blood  affoctod.  On  adding  crystnllizod  biomoglobin 
fVom  boreea'  blood  to  the  guaiac  solution  ho  found  that  it  acted  as  an 
ozono-bearor  between  tho  tuqientino  and  tho  guaiac,  and  Oirther  demon 
strated  that  quluine  had  the  power  of  preventing  this  action. 

As  it  u  established  that  quinine  excrta  Rome  antipyretic  notioQ 
{see  p.  &S0)  in  ordinary  fovcr,  it  m  au  cxcocdiiigly  plausible  theory  that 
the  lowering  of  t«mpcraturo  is  due  to  a  chocking  of  tho  ozoDizing 
power  of  tho  blood.  To  attribute,  however,  the  general  medical  virtues 
of  quinine  to  an  action  on  the  white  oorpuBclce  seems  to  mo  uiircuon- 
oble;  for  from  the  experiments  of  Frofcseor  Bins  bimeelf  upon  the 
lower  erganixma  it  would  appear  that  quinine  acts  upon  nil  animal  ger- 
minal matter;  and  it  is  probable  that  the  protoplasm  of  the  nervous 
ayateio,  being  more  specialiiuxl  than  that  of  the  white  corpu-ictes, 
would  be  more  susceptible  to  the  influence  of  the  alkaloid.  Pi-ofCAior 
Bios  states  that  both  conine  and  camphor  act  moru  furc-ihly  upon  the 
white  corpuscles  oat  of  the  body  than  does  quinine,  and  Drs.  T.  Lsuder 
Brunton  nnd  Theo.  Cash  have  found  that  morphine,  voratrine,  and 
codeine  check  the  ozonizing  power  of  tho  blood,  while  dtgilalinc, 
picrotoxino,  and  cafTeino  increaso  it.  Each  of  them  principles  has  its 
own  peculiar  physiological  action,  difTcring  tVom  that  of  quinine  nnd 
the  oihor  alkaloids  {St.  Barthntomew's  Jloap.  Rep.,  xviii.  269).  It  seems, 
therefore,  to  me  absurd  to  attribute  such  diverse  physiological  actions 
to  the  one  common  pnipcrly  of  the  group,  and  I  think  that  wo  mtisL 
ooBsider  the  ntitozonizing  power  of  quinine  as  ttimply  one  of  its  func- 
tions, and  not  as  tho  basis  of  all  its  relations  with  the  human  organism. 

Antisqttic  ^(Tfion.— As  long  ago  as  ITC5,  Dr.  Pringlo  ^Observations  on 
I>iaease»  of  l\e  Army,  London,  1765}  called  attention  to  the  fact  that 
cinchona  bark,  in  decoction  or  powder,  ha^  the  power  of  preventing  for 
a  tirao  putr«faclion  in  fiosh ;  and  more  recently  the  eubjcct  has  boon 
studied  by  Jfaycr,  by  i'avisi,  by  Hallier  {Dot  C\oiera-O>ntafivm,  Leip- 
slc,  1867),  by  Hcrbst,  by  Polli,  and  espwiially  by  Bimt  ( ITirekoufs  AreAiv, 
18fl9,  Bd.  xlvL  p.  68;  and  Unirrsuchunye)»  uber  daa  tVesen  der  Ckinin- 
teirkung,  p.  20),  to  whose  cinbomte  articles  T  miuit  refer  my  reodoni  for 
d«tftUs  and  references.    The  exporimeats  of  those  authorittos  have  de- 
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monstnttod  that  quinine  in  tho  proportion  of  one  part  to  three  bondnd 
will  pa^survo  for  a  long  time  fli'sb,  inoal,  rnilk,  bnlttir,  urino,  nlbtuneo, 
etu.,  and  will  cliocU  rory  miLrliedly  the  alcoholic  fennoDtatton  in  honoj 
ot  in  syrup.  I'rDfo&sor  bins  has  prorvd  that  thi^  antta^ptic  actiob 
l£  duo  to  u  poitioiiuus  iiiflueiiCQ  exerlud  by  tbe  quinine  upon  tlio  fungi 
which  ai-e  the  imniediato  cause  of  the  changes.  According  to  his  ex- 
perimcntd,  the  larger  infusoria,  such  aa  Puramccia  and  Colpoda,  are 
killed  hy  a  solution  of  quinine  cf  the  strength  of  ou«  in  eight  bondrcd 
Immoclintciy,  of  ono  In  ono  tboiii^and  anor  some  niinuies,  of  on*  in 
twenty  thouHiind  after  aome  bours.  Upon  tbe  ordinary  mould  Ponicil- 
Hum,  upon  Yibi-ioa  and  Bacteriu,  as  well  as  upon  tho  liigbcr  infUsoria, 
quinine  acts  with  a  similar  fatality.  In  tbo  cmo  of  tho  Vibrio«  and 
Bncicrin  a  dttcidodiy  stronger  Holution  than  tho  one  mentioned  is  re- 
quired to  quiet  movement.  Bochefontaine  (ArcAirw  de  Fhysiohgie, 
Jnly,  1873)  found  that  a  nobition  of  one  per  cent,  was  needed  for  a 
vigoroiie  rnpid  action,  and  that  «om«  nctivo  granules  could  oven  bo  found 
in  it  aflor  throe  daya.  According  to  Bini!,  the  singularity  of  the  influ- 
enco  of  quinine  h  shown  by  the  ftict  that  a  solntion  of  eaticin  in  tho 
proportion  of  one  part  to  forty  cloca  not  kill  Paramccia  and  Colpoda. 
indeed,  these  infu^ona  were  not  oraa  afl'ccied  by  thia  strong  solutjoa 
of  salicin,  and  tlioy  endured  a  solution  of  morphine  of  one  part  to  one 
hundred  and  twenty  for  an  hour,  and  a  five-percent,  {wluticin  of  strych- 
nine for  Eomo  minutes.  Althuugh  Aingi  will  appear  after  a  time  in 
ordinary  solution  of  tho  sulphate  of  quinine,  I  think  it  muet  b«  con- 
Biderod  well  established  that  this  and  other  enits  of  tho  alkaloid  nrn) 
extremely  potaonous  to  the  fungi  of  putrefaction  and  of  othor  ordinary 
fernicntutioua. 

Uterus, — In  1871,  Dr.  Montevei-di  announced  (Annates  rt  Sulktin  de 
la  S(^e^ete  de  Afedecine  de  Gftnd,  May,  1871)  that  quinine  is  a  uterine 
BtimuUiQt,  causing  (it  times  in  tho  gravid  womb  contractlonn  BufBcientJy 
Tlolont  to  induce  abortion,  and,  when  given  during  labor,  inten^ifyini; 
gi-eatly  tbo  uioriiio  pains,  and  after  labor  causing  rapid  expulsion  of 
the  placenta,  and  arreBttng  uterine  hemorrhage;  affirming,  further,  that 
in  amenorrhwa  or  in  menorrh.igia  from  ulerine  inertia  its  action  is  no 
leas  marked.  Although  this  has  been  received  oil  new  the  world  over, 
■0  loag  ago  as  1S&&  Dr.  John  S.  WiUon  (^Southern  Medical  and  Stirgicat 
Journal,  p.  311,  1855)  called  nttonHon  to  tbo  uterine  action  of  quinine, 
and  in  1860  reaa-wrted  hiii  belief  (Southern  Jnurnil  of  Medicine,  Sept. 
1860),  which  in  the  mean  while  had  been  confirmed  by  Dr.  J.  11.  Rich 
ID  the  Charleston  MoUial  Journal  and  lieview ;  and  in  1S&3  Dr.  Jos^  J. 
"West  (Savnnn/j/i  Journal  of  Medicinp-,  i.  19)  wrote,  ''Many  regard  the 
use  of  quinine  as  dangerous  and  even  criminal  in  any  di5ea.<ies  in  preg- 
naiit  women.  Tho  belief  of  theRO  perBons  is  that  this  eubstonco  cxer- 
eiBos  a  direct  influence  upon  tho  ntcnis,  causing  pointful  ccntroctions  and 
expulsion  of  the  fcetus.  And  lo  support  this  nation  thoy  are  ready  to 
bring  forward  innumerable  instancee  of  abortion  ader  its  UM,— of  cases 
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of  Biidden  avg^nvHAoD  rclicTod  by  a  prompt  use  of  tbo  same  romody." 
H«  then  goes  on  to  My  tlint  theRo  abortionti,  t>t<v,  wore  due  to  the  inter- 
mittent  fuvur  and  not  to  the  drug.  Surely  tliU  ia  enough  to  itbow  that 
the  oxytocic  action  of  quinine  was  believed  in  nuiny  years  ago  by  iium> 
bars  of  our  Roulhom  practitioDura.  The  quMtion  no\r  is  whether  the 
dinig  \\&&  any  such  action.  It  is  evident  that  the  aaawor  to  thi«  ithoiUd 
bo  made  out  In  three  difforont  ways.  First,  Is  there  any  evidence  of 
qiiinioe  producing  abortion  in  bcolthy  vroracn  or  in  fcinulod  of  other 
anitnala  7  Second,  Uow  fitroi);;  in  the  evideave  of  its  producing  abortion 
in  women  sitlforing  fVom  ague?  Third,  What  is  the  cviiionce  in  roganl 
to  tho  action  of  quinine  during  labor? 

In  nrgnrd  to  the  first  of  these  aiib-questioiis,  the  only  nlllrmative 
evidence  I  liavo  met  with  iii  ia  the  oxpcrimonta  of  M.  ItandlUa  (//'  Union 
Medieale,  1873),  who  mw  abortion  in  two  bitches  follow  the  administra- 
tion of  IVoni  six  to  nine  grains  of  quininu:  as  the  pupa  in  one  case  were 
already  dead  before  the  administratinn  of  the  drug,  it  would  M«m  that 
this  iDYOBligation  was  not  on  euch  a  scale  as  to  be  at  all  concliuivo. 
Moreover,  I  have  given  quinine  to  two  pregnant  cats,  in  one  vn«e  in 
Butlicient  q^unntity  to  cause  death,  without  disturbing  the  products  of 
ooncoption.  Furthermore  1  have  met  with  no  evidcnco  that  quinine  is 
capable  of  inducing  abortioo  in  healthy  pregnant  women.  Dr.  Sayre'e 
CHao  {Amerieaa  Practitioner,  1S7I,  p.  260)  is  certainly  no  proof  what- 
ever that  quinine  will  orii;inate  labor,  as  labor  had  commenced  under 
the  iofluoncu  of  the  hot  and  cold  douche  and  other  mcnsuroa  employed 
b^oTt  the  quinine  was  given.  VtoSwwv  Chiarn,  of  U-ilan,  has  furnished 
(X'fJnion  Me<HeMf,  Is'ov,  20,  1873)  very  Btrong  evidence  that  quinine 
ia  incapiible  of  originating  uterine  contractions  in  healthy  pregnant 
women.  In  his  public  service,  two  doses  of  a  frramme  (lfi.34  grainit) 
each  wore  given  without  ofToct  diuly  for  two  Buccosuve  dayn  to  eight 
women  all  in  the  eighth  month  of  pregnancy.  Il  being  ncce-taury  to 
cau8e  abortion,  one  gramme  was  givon  daily  to  one  woman  fur  seven 
days,  to  another  for  three  days,  without  in  either  instance  any  cflijct, 
ao  that  the  labor  had  to  be  brought  ou  in  the  usual  manner.  Oa  the 
whole,  I  believe  that  the  first  question  must  at  proaent  be  answered  in 
the  negative. 

In  answer  to  the  second  a»lM|acHtion,  some  evidence  haa  already 
been  adduced  to  show  that  abortion  may  he  so  caused.  To  it  mny  bo 
■ddod  the  aasertion  of  Dr.  Walraven  {Bogt.  Med.  and  Surg.  Joum.,  1873) 
that  he  has  frequently  seen  the  exhibition  of  quinino  followed  by  abor- 
tion, the  record  of  two  caaos  of  such  character  by  Dr.  Burt  (Mtdicat 
and  Surgical  Jteporter,  1870),  and  no  doubt  the  affirmations  of  other* 
which  I  have  not  s«en.  Opposed  to  thi»,  however,  Is  the  overwhelming 
Tact  that  the  great  body  of  the  proreRston  have  for  centurie«  been  giving 
quinine  In  one  form  or  other  to  pngnant  women  iadiscriminatcly,  and  if 
abortion  had  been  produced  it  must  have  boon  noted  long  ago.  Further, 
diract  testimony  is  not  wanting.     Malam  often  induces  abortion,  and 
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Dr.  Erwin  (Sf.  Louia  Medical  and  Svryical  Journal,  ilarch,  1875),  Dr. 
Jiw.  C.  Karris  (^American  Practilianer,  April,  1972),  oud  Dr.  A.  Bus»- 
wurm  (AmericoR  Practitioner,  1871,  No.  4,  p.  127)  testify  fVom  personal 
exporienco  that  quiiuDo  will  arrest  nliortion  from  such  caiiKo.  Dr.  J. 
A.  Asbfoi-d  (^^afinnfjl  Medleai  Journal,  Oct.  1871),  Dr.  Bo&achAinp 
(Ameriean  Practitioner,  1870),  Dr.  Hooker  (/iiU),  Dr.  J.  S.  Mny  <  Ibid.}, 
and  Dr.  A.  d'Arcourd  (Medical  JVews  aitd  Library,  May,  1873)  bav« 
giroD  iho  alkaloid  to  hundredH  of  pregnant  women  in  large  ducc»  with- 
out result.  Other  testimony  might  bo  adduced;  but  it  eocms  to  mo 
incredible,  in  the  faue  of  Jniljr  experience,  that  even  Iho  largest  tboRt- 
pctilic  doses  of  quinine  are  nbortifiicicnt  in  malarial  fevers  or  lu  health. 

In  regard  to  the  third  »ub-qucation,'  it  eocms  to  mo  prored  that 
quinine  in  full  do9os  (ten  to  tn'onty  grainsj  is  n  voxy  powerAJ  stimo- 
Utnt  to  tlio  uteriDO  eontrnctfons  during  labor.  The  painti  ft  produeee  eo 
exactly  niiimlate  the  natural  ones  as  to  indicate  that  they  are  not  bo 
mueli  caused  by  a  spuclfiu  action  of  the  drug  lU  by  its  arousing  the 
general  ncrvooa  forces  of  the  flyaKm.  Bo  tbia  as  it  may,  most  of  lb« 
Ipadini;  accoiichoura  of  this  city  and  of  Xow  York  are  Accuetomod  to 
roly  upon  quinine  in  casus  of  uterine  inertia  from  cxhaustion.f 

Jiidneys  and  Elimination. — The  manner  in  which  quinine  finds  en* 
trtiDCo  into  the  blood  has  boon  especially  studied  by  Dr.  Komer  (loc 
eif).  '  A.H  the  gantric  juice  is  vor}'  acid,  it  is  evident  that  the  alkaloid 
will  be  rapidly  dm»olv-L>d  in  the  tttoiiiadi  and  bo  put  into  the  coiiditjona 
most  favorable  for  iLa  abftorption :  if,  however,  the  rait  of  quinine  escapea 
from  the  stomach  into  the  intestines,  it  will  be  liable  to  be  prccipitntod 
by  the  alkaline  juiceB,  aa  woU  as  by  the  bilo,  whose  adds  fonn  very  in> 
soluble  salts  with  it.  The  preNumption  is  therefore  strong  that,  when 
gastric  absorption  fails  to  toko  place,  ot  least  a  portion  of  the  quinine 
will  pa&s  out  with  the  fwcea.  Thnt  this  actually  do«a  occtir  bos  booD 
proved  by  Kernor  and  others,  who  have  found  the  alkaloid  in  tho  ex< 
crement  of  pcrxonH  taking  it.  As  the  blood  ia  alkaline,  it  would  ap- 
pear probable  that  thu  quinine  uitt  so  soon  as  entering  it  would  bo 
precipitated.  That  this  docs  not  occur,  occording  to  the  researches  of 
Koraer,  U  due  to  the  solvent  power  of  the  gases  uontninod  in  normal 
blood. 

The  authority  mentioned  found  that  ono  thousand  parts  of  blood 
which  was  dofibrinatod  and  dopriTod  of  its  gnsos,  at  a  tcmporatui-o  of 


*  For  dctiuU  at  the  ariiliEiicc  tbe  rHKter  ii  nfftrncd  (o  tin  tblid  cdttion.  Coainll  nlw 
/>a«fiff«ii«r.  x<ii.,  xiriii,.  xit. 

t  Cartaln  •tporlinc>nt«  of  Wllil  (fl'll.  Mi^.  Jotir».,ToX.ii..  Ml*')  fliiKKNt  llikl  tbD  qninln* 
mar  acldirrcllj  u|">d  the  oiuKlc-fibrMoriha  i^lerina  wnlli.  nafaunil  Ihftt  vhtin  lh«  ■ainlioti 
«f  ^alaino  lutiihaLs,  odd  part  to  a  ihunaaiit].  nat  trrouxUt  Id  eonUot  «ilti  tba  iwkiivl  anoplia- 
ESI  of  Ibo  fhis.  Ill*  SMfibaKiu  (lr*(  itiDrlnnvl,  nni)  nricnrarils  IgnKthniud  bvxund  lu  iMraial 
limit,  tba  tbiinBa  probBbly  balng.  m  bsliBTdd  by  Witil.  ilur  to  gtiiniilBlion  llnl  of  Lha  «Mk 
lonelludinil  mnuul&r  fibrcf,  and  liil«  of  the  mors  tnurnal  atruriser  cimilar  Bbr**.  m  Iho 
qaiDins  poDrlmlw]  Ibn  onat*.  Tba  iniuglnfibn*  at  Ibo  GBOopbAgnt  kr«  tilnilBi  la  Lhoie  uf  tbo 
ul<riu. 
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1€*  C.  diftSoWed  in  bd  hour  onljr  0388  part  of  pars  quinino.  'Water 
AAturiitcd  ivilli  carboaio  acid  giw  diaaolvea  th>e  oulpliato  of  quiaiite 
proUy  /Vooly ;  ami  Kcmer  aloo  experimontall^  dotormtnod  thai  whon 
a  neutral  solution  of  a  aalt  of  qainioo  in  added  to  a  vcr^  dilute  &otu< 
tioii  of  curboDBtv  of  sodium  uu  prucipituLu  occure.  It  would  appear, 
tboa,  that  th«  qainiiio  is  bold  id  solution  ia  tbo  blood  by  reason  «f  tht 
loOBoly-combinod  carbonic  acid  gas  in  that  fluid. 

It  has  been  proved  by  the  aaalyifca  of  Laiidorer  (TteptrtorUm  /ar 
Tkarmacie,  Ed.  xxv,  J836),  of  Diotl  {Wiener  Medtziatiche  Woahen- 
4eAr>/t,  18&2),  of  Briqutft  ({oc.  eU.),  of  Bios,  and  of  Dc  U<iuzi  {BuU. 
Therapy  t.  xci.  p.  45),  that  quinine  eBonpos  Jroiu  the  body  through  tlie 
kidncyH.  Acoonling  to  Briquet,  it  may  gonorally  be  found  in  the  uriiw 
half  tto  hour  after  tbo  udmiDlntrutiuD  of  a  largo  done.  \\»  rcmovatt 
according  to  the  research^  of  Binz,  go«e  od  slowly,  for  it  is  stated  {U>c, 
eit.,  p.  It't?)  (hat  in  t*ix  ozporimentH  only  a  littlo  more  thnn  two<tlitnifi 
of  tbo  iugcatud  quantity  waa  excrvtvd  iu  the  first  forty^oight  huur&. 
Further,  I>a  Renal,  Yvod,  and  Dietl  (Lie  Pjianzenstoffe,  1883,  p.  1M3) 
have  fuund  it  in  tbo  urine  six  or  iovoD  da}*»  altor  tbo  ingestion  of  tbo 
last  duiie.  Dr.  L.  Thau,  however,  in  three  oxporimonts,  out  of  the  4.4586 
gmraEnoa  of  the  alkaloid  which  wen>  given,  recovered  tcom  the  urine 
poiUHid  during  the  forty-eight  hours  4.3  granintce,  so  Ihnt  only  0.1586 
gramme  n3niaincd  unnooounted  for.  A  portion  of  tltiB  rusidua  wua 
porliaps  lOHl  in  the  cbeiuicnl  nperolioDB;  but  it  U  probable  that  some 
of  the  quinine  is  eliminated  Lhri:iLigh  other  channels  than  the  kidneys, 
sinco  Profvaisor  Binz  has  found  it  in  Ibo  aaliv^a  of  a  poiitonod  do;;,  and 
Laadorer  {Jivchmr't  Jteperiorium,  133<J  and  134^)  ntatoa  that  lie  has 
d(tt«ctod  it  in  tbo  urine,  ewoatf  tearx,  milk  of  nursing  women,  and  in 
the  scrum  of  dropsical  cflUBioaii,  while  Albortoni  and  Do  Roiui  find  i( 
abundaoi  in  the  bile  when  It  has  been  takou  by  the  mouth,  but  not 
when  it  baa  boon  giren  bypodormically.  Dr.  Thau  determined  that 
from  a  third  to  nomewhat  less  than  half  of  the  ingeKtod  quinine  eacapes 
(torn  the  bwly  In  tbo  tintt  aix  hours,  and  tbnt  in  the  flnt  twelve  hours 
about  tbrco-fourths  are  oxcrotod.*  Wolitfichkowski  found  (St.  Pticrtb. 
Med.  IVbcA^iMcAr.,  t87C)  an  elimination  of  sixty-five  per  cent  the  first 
day,  and  twenty -fivo  per  cent,  the  socond  day.  Prior  gives  the  second 
day  as  tbo  usual  final  limit  of  elimination.     I  think  we  may  coniudor 


•  Dr.  0.  Ccracr  (P/asn'*  Artite/Ur  Piyrlnln^t,  1870)  tMRt*  tbot  tbo  ^bImIm  M  «X- 
orMe4  I*  In  ui  wnarjibotu,  DaarjnUlllutbl*  farm.  D«  tAmi  bM  dUcoTored  In  Ui*  attne  «f 
ftnoai  Uklnf  ^sinlD*  m  |[i«>uliftr  *iilMt«BiM,  UMMiiBM  tm'rrphnii*.  lUinpliniM  la  Mcionlw 
frimaUia  erjtiklj,  (tm  rrotn  bUlar  Ufta,  pnaMMlAf  tb*  qainlD*  InSorMatnpi^  whloh  h*  b«- 
ll«r«(  l«  b*  •  Jsrivmli**  fnnnad  In  lb*  body  from  tb«  i*gn4>l  klkaM-l,  n«  h>«  kol  b«(« 
•bl*  bi  (*t  Uii*  tabMkDo*  io  iMb  qoMilit}'  ••  l«  •oaItvo  ll  •*  fl*rtb«r  csBmina  II,  bal  bM 
pnolurail  >  prlficiplt  ItMjJrnfyU  firJatiH)  vfaUb  ba  balkm  U  be  Idcalwrnl  oilb  ll  bir  mud^ 
on  quInlDo  oltb  tb«  jiaiDiuifxBale nf  p-otutium.  An  •tobofmt*  portcaaT  txpanoiBiiU  btia 
■b««n  Ihnt  tbadihjrdroxjl*  qoUiiMii  pbpiolagieBltjr  ls«rl.  Thl>  dlbj'iIratjlB  qcinlDs  nnit 
bvrruJnooJ  in  timaii  k^Danl,  it  ai  kII,  ba  lb«r«  it  abiBii.lAat  nidtiKV  Ui»l  oqiaui*  u  li,r^«lj 
,MP«M  n*  i|iilniM  (•••  Plimrm.  Jvunt.  —U  Trtm^  ll.  13}>. 
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that  after  a  few  doses  (hf  aVuilaid  is  prnetieally  eliminated  in  forty-ei-jht 
koun,  but  that  when  it  has  heen  giTcn  continuously,  or  whoii  kidiioy* 
diaenu  or  great  fccMcnciiK  of  circulation  cxintB,  the  systom  may  contaia 
a  notnblo  amount  of  the  quininfl  for  a  longer  period.  'Hio  rCMarchoa 
of  Wuiitaehkowriki  aro  in  neeoi-d  with  those  of  J&rgvnfiiin  and  Thau  in 
•ihowing  thnt  in  c-ardiuc  unci  rcnni  diacoAc  and  In  low  fovera  elimiiiatinn 
procoods  vory  nlowly,  moro  of  the  alkaloid  bv'mp;  thrown  off  in  the 
■ooond  than  in  tho  first  six  hours  after  iw  ingestion. 

Kanlce  vaa,  I  believe,  the  Urat  tu  notice  that  ([uinins  produces  a 
great  ducrcase  in  tho  climinntion  of  nric  acid.  Th!«  wmt  confirmed  by 
H.  V.  BoHsc  (fnoTiy.  J)Us.,  Dorpat,  1862)  und  by  Dr.  G.  Kemcr  (^i'fiugrr's 
Archiv,  1870,  iii.  93).  Tho  lultor  observer  found  that,  when  about  oinf 
graioB  of  tjuinino  wuro  inlfon  in  divided  doeoa  during  the  course  of  the 
day,  the  urea  was  derrcjuscd  not  quite  ono-oighth,  the  rtrio  acid  to  a 
Uttio  Ictia  tliHti  one-half,  tlio  krcntititno  was  (tiifthlly  incruOHod,  and  tho 
nitrogenous  material  ducreasud  about  ono-ninth,  When  a  very  Utrge 
dose  (thirty.oight^^ainn)  was  taken  in  tho  morning,  tho  uroa  and  the 
krcatitnne  were  oach  dccrunsed  about  onc-fburtlt.ns  van  al:to  tho  collec- 
tive nitrogenoue  material ;  the  phosphoric  acid  was  lensencd  about  one- 
fifth,  and  tho  uric  ncid  about  four-fiflbs.  Zunix  (quoted  by  G.  Strasa- 
burg,  ArcKio /ur  Erper.  Path.,  Bd.  ii.  p.  343)  found  that  twenty-five 
groins  of  quinine  rcdnrad  hia  elimination  of  uroa  neairly  forty  per  cenL 
A.  Scliulto  aJBO  found  1.8  Kra'^mes  of  quinine  depruss  tbo  elimination 
by  the  kidneys  thirty-uinc  per  cunt,  (fnauff.  Diss.,  Bonn,  1870);  yet 
in  tho  oxporirnents  of  Unruh  (Virchow's  Archiv,  18fi9,  jclviii.  227)  the 
action  of  tho  alkaloid  in  dcprossinc;  unsa  vliminntion  wus  not  connlaDt, 
And  in  tho  irial:}  of  II.  Opponhoim  {P^ugcr't  Archw,  1880,  xxxiii.  4W) 
the  excretion  of  urea  was  artually  tncreaRed.  Novorthoiesn,  tlie  oiepori- 
mont'<.  upon  the  dug,  of  RabiitoftLi  (Bull.  Thfmp..  Ixxv.  475)  and  of 
Hermann  von  Boeck  (  Unter^uchunffm  uber  dtc  Zcrsefzung  ties  Kiiceissa 
im  Thierfidrpefy  Munich,  1871),  boar  atrong  evidoneo  to  tho  fact  that 
quinine  doofl  decreuso  tlio  elimination  of  urea  ;  and  tbo  recent  very 
elaborate  Btudioa  of  Dr.  Pi-ior  (^Pjtitgrr's  Archiv,  Bd.  xixiv.  p.  237)  war- 
rant  na  in  believing  it  catiiblishod  that  quinine  powerfullif  deprfstes  th« 
dimination  of  tht  nitrogenom  txcretory  print'ples.  That  encb  decrca»« 
ia  due  to  diminished  formation,  and  not  to  losnened  elimination,  woms 
proved  by  tho  fact  that  in  Prior's  expcrinicnls  ihoro  was  no  increase 
of  nitrogenous  excretion  beyond  Iho  norm  following  tho  omieRiin  o( 
tho  ijuinino.  It  eeeme  to  bo  ostnbliHhod  tliat  qmiiino  has  it  direct  or 
indirect  depressing  injlaence  vpon  the  tisiue -changes  of  the  human  organism. 

Contrary  to  what  might  linvo  boon  ospcotvd,  Sti-asaburg,  in  an  elab- 
orate Boriufl  of  exporiments,  found  that  quinine  had  no  decided  elToct 
upon  tho  oliminalion  of  carbonic  ncid  either  in  healthy  or  in  fererod 
nibbitji.  TlicM  obsorvations  of  SirasHburg  are  opponed  by  thotm  of 
Boeck  and  Bnuor  (Zettsckr.  /tir  Bi(^o^.,  Bd.  x.)»  who  found  that  in  CAla 
largo  doaee  of  tbe  ft"  Hm  flnt  etngo  of  th«ir  action  Ion 
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MDtid  cwbonic  »cid  production,  but  that  wb«i)  tbo  conTulsions  Appear 
the  carbonic  add  ia  incrcaaod  aa  the  result  of  the  increased  moscnlar 
■ctivity.  ProfeeBor  R.  II,  C'hUtomJen  {Stvdies  from  the  Lttboratory  of 
Yale  UnivenHy.  vol.  u.  p.  233)  found  tbut  fatal  dotMM  of  quinine  given 
to  fiLiting  rabbit«  had  no  decided  effect  upon  carbonic  acid  production 
nnttl  jiiflC  boToro  death,  when  both  tho  animal  t«nipenitiiro  and  th* 
excretion  of  carbonic  acid  f«ll  diMincily.  On  the  other  hand,  small 
doecs  of  quinine  seemed  to  cause  a  gradual  falling  ofT  in  the  carbonic 
acid  elimination.  Altboogh  the  cridenco  ia  aomowhat  contmdictory,  it 
appears  to  fthow  that  any  action  of  quinine  upon  carbonic  acid  elimi* 
nation  Riunt  bo  very  fecblo  and  uncertain. 

TDinAPEUTioa. — At  present  our  estimate  of  the  value  of  quinine  in 
dffloaw,  and  our  knowlod^  of  its  tltorapeulic  use,  rest  solely  upon  olin 
lent  obwrvation,  although  recent  researebea  hare  enabled  ua  to  tVnme 
nl  Iciist  a  plauaibte  oxplanalioa  of  the  method  in  which  it  overcome* 
nialarial  diBcoso. 

On  account  of  itn  power  of  arretiting  or  preventing  pntrefactive 
Ibrmentation  by  killing  the  microscopic  entities  which  produce  such 
ohangea.  Professor  Binz  hna  rocommondod  it  in  tbo  so-callod  septic  diM* 
eaaea.  The  obief  evidence  vhich  he  pre<lucee  is  in  aome  ten  experi* 
mcnts  made  upon  i\og»  and  rabbits.  In  oncb  of  thoM  exporimonl«  two 
ttiniil»r  animnh  wore  poisoned  with  putreitcont  hquida,  and  to  one  of 
the  pair  quinine  was  JVccly  administered.  In  two  cosoe  the  clncho- 
nixcd  animal  recovered,  while  ita  follow  perished;  in  three  oxperimonta 
neither  of  the  animals  diod;  and  in  the  other  five  trials  tho  cinvho- 
nized  anirnal  lived  l>om  two  to  Iwenty.four  hour*  longer  than  tho  other. 
Thcflo  oxporimenta  aru  certainly  too  few  and  indccixive  lo  pmvo  in  any 
decree  Profeaaor  Binz'a  view.  To  my  mind  they  indicate  very  strongly 
tliat  quinine  bns  no  Kuoh  influence  over  the  dlwuwo  as  ho  claims  for  it. 
If  living  germ*  in  the  blood  were  really  the  cauao  of  the  eeptic  nymp- 
tonus  and  if  quinine  killed  such  germs,  ita  action  would  be  iu>  manifest 
and  as  unmistukablo  as  it  is  in  intermittent  fovor.  The  reoulls  of  Pro- 
fosKor  Binx'a  experiments  indicate  nu  such  specific  action,  but  rather 
that  the  quinine  in  such  coaes  does  good  by  aastoining  the  nervous  sys- 
tem, or  in  some  other  unknown  manner.  In  pytrmio  in  man,  quioiue 
has  been  frequently  employed,  but  exerts  no  Fipocifie  action. 

It  has  not,  that  I  know  of,  been  proved  that  therapeutic  dosos  of 
quinine  lower,  lo  any  marked  oxtvnt,  bodily  temperature  in  tbo  healthy 
nun.  Dr.  G,  Kemer  and  Dr.  Jtirgenaon  have  each  noticed  that  HlU 
dcMS  of  qninino  appear  in  a  hAaithy  man  not  to  alTect  sensibly  tlM 
tompeniturc,  but  to  prevent  the  rise  wbioli  normally  occura  from  oxer> 
ciso.  Thti5,  in  Komor's  experiment,  certain  gymnastic  exerciaos,  which 
wbon  performed  in  hi*  nrdinary  Male  clovatc^l  his  bodily  temperature 
2°  C,  afTeclcd  the  latter  to  the  extent  only  of  0.2°  to  0.3o°  C.  when 
quinine  was  fVcely  oxhibllod. 

Svnn  Dr.  C.  Lieb«rn)ci<iter  {Devtach.  ArcX  /.  KHh.  Mtd.,  1867,  Bd. 
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iii.)  Rcknovled^H  that  Qumurouit  oxpcrimonta  Imro  ahown  blm  that 
the  nlkaloid  hue  no  ronataitt  action  on  tli«  bodily  bent  in  health,  nod 
dctoile  A  CMO  in  which  forty  grairui  adminijitercd  within  obvon  hotus 
cuuHuil  no  (Icpro^iou  of  tumpunituru.  Tho  eaiiio  nuthoril^  L-hduu, 
boweT«r,  that  \>J  a  roiy  large  numbor  of  oxpeiimont*  be  has  dcmon- 
■trutud  ita  power  of  luettuning  ftivvr-h«at.  lu  one  bitndred  and  BevcDt;- 
eight  ottaervationK  in  typhoid  fcver^  twonty  gmins  of  the  quinino  having 
bei  Jl  given  duriti^  the  night,  the  morning  tempenilure  was  loivor  than 
that  of  the  {iruvioiu  ovunJn;;  by,  on  the  average,  1.63°  0.  On  odo 
hundred  and  aovonty-Bix  ditforant  occnsione  a  ecruplo  of  ciuinino  wob 
givon  durinj^  the  day ;  nisLy-nine  timoa  the  temperature  was  lower  in 
the  evetiiitg  than  in  the  uioi-niiig,  ten  times  it  w&a  the  same  as  in  the 
morning,  and  niiioty-Hcrea  timed  it  was  higher  than  in  the  morning. 
A  coniinitt«e  appointed  by  the  London  Clinical  Society  (^Tyaiuactwmf 
1870,  vol.  iii.  p.  201)  oxporimon ttnl  with  th«  drug  on  nbout  flfty  cases 
of  variotu  diacajtcas.  They  asBfrt  that  the  anLipyretic  action  of  Iai;ge 
doses  waa  very  decided,  appearing  within  A'oni  one  to  two  hours  after 
the  exhibition  of  tho  drug,  and  lasting  fW>m  a  f<!W  to  many  houra.  la 
a  very  lumnt  publiLatiuti  Lioberrouuler  i(laU>«  that  he  has  given  nome 
t«D  thousand  doHes  of  quinine  08  an  antipyretic  and  biifi  nlmoiat  ud> 
bounded  confidcnco  m  it.  lie  iD»i»t«  that  from  twenty  to  forty-five 
griiina  muHt  be  ^iven  within  the  hour,  and  not  repeated  ollcner  than  onoe 
ID  twoiity-four  or  furty-oiglit  hours. 

Naunyn  and  Quincke  {Rcichert's  Archiv,  1869)  found  thut  some* 
times  quinine  prevented  the  duvelopniont  of  fever  after  the  diviaioo 
of  iho  KpinnI  cord  in  aiiimnis,  but  in  other  coacs  failed  to  do  i>o.  Itins 
(Xont/i/n  Praclttionrr,  p.  4,  1870)  tan  acliievotl  similar  rwmlW;  ho  »yii 
that  if  the  conditions  of  the  fever  are  too  favorably  conBlitiilod  the 
effect  of  ibo  quiuinu  faila  thoroughly,  The  drill  of  our  preeont  cliniciU 
evtdunee  aeuinn  to  iuJieate  that  quinine  exerts  in  febrile  diwuw  a  docidwl 
antipyretic  nrtion,  which  !«  especially  mamfoatcd  during  thocte  atagee 
of  dinease  in  which  the  natural  tendoacy  is  towards  a  lowering  of 
t^mpemturo,  In  typhus  and  typhoid  ffoer,  seartatina,  severe  erysipelas, 
rheumatic  hyperpyrtLcia,  oio.,  alter  tho  use  of  the  cold  bath  (wo  Pait  J.) 
twenty  grains  of  the  nllcatoid  are  ol^on  oHlcaciotis  in  delaying  the  re- 
turn of  tho  oxcoseivo  fever.  If  tho  cxporlments  spoken  of  above  be 
correct,  this  reduction  of  temperature  must  bo  duo  to  an  acticn  on 
the  tlMUoa  and  not  on  the  eentral  nerx'ons  system.  It  would  Mem, 
bowovor,  more  probable  that  quinine  acts  as  an  antipyretic  by  dtlmu* 
latiug  the  iuhibitory  chemical  centre ;  but  decision  of  this  must  bo 
reserved  foi  ftimre  investigations.  As  lui  antipyretic  tho  drug  may 
be  UBod  whenever  there  is  Mrlous  elevation  of  tempemture,  except  it 
be  in  cases  of  simplo  inflammation  of  tlio  bniu  or  its  membranes.  All 
•ntip^Tctie  remedies  nppear  to  act  more  strongly  on  children  than  OD 
!4dults;  and  accordingly  Dr.  Rupniiind  (Di^utsfke  Klinik,  1874,  p.  61) 
has  found  tjuiniue  of  the  utmost  service  in  serious  diseasott  of  childreo 
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with  iitj^h  t«inp«ri(tiro,  ejipoeially  lobular  pneumonia.  Mucb  ot  the 
railure  which  han  liilhorto  attended  tU  omployraont  ondoubledlj*  bai 
bcun  duu  to  a  faulty  method  of  udministralton. 

As  A  simplo  tonic,  quinino  is  liir^ly  uecd,  oupocifllty  in  combinntioQ 
with  iron.  I  am  not  ontirely  conrincud  tbut  it  is  uf  much  more  valuo  in 
simple  debility  thna  Is  quniista  or  other  Biinple  b{t.t«ni ;  but  \{,  tm  is  prob> 
able,  it  bu  true  Lhat  ijuininc  lesMna  to  a  vory  great  extent  the  eliiulno* 
Hon  of  aitrogcD,  i>.,  the  consamption  of  tinsuo,  the  general  pructico  U 
nail  foondcd.  Dr.  Uare  {Botton  Med.  and  Surg.  Journ.,  vol.  oxiv.  p.  73), 
08  the  result  of  observations  made  upon  hiniwlf,  believes  thnt  quinine 
biu  a  distinct  action  in  incrcaaing  the  lurmution  of  the  rod  blood-cor- 
puu'log.     If  this  be  oorrect,  it  moat  have  expccial  valuo  aa  a  tonic. 

When  adiDinifltcrod  in  very  large  doMs,  quinine,  m  bos  boon  already 
shovm,  aclfl  as  a  powerful  dcpreiMiant,  uud  as  such  it  has  been  used  by 
Briquet  and  other  French  pliysiciaus  in  rheumatism.  As  much  as  mxty 
or  Hftvcnty  grains  a  day  have  been  given,  and  it  is  beyond  dispute  that 
ander  the  infliionoe  of  theso  heroic  doses  the  symptoms  of  inflammatory 
rhfiumutism  have  oUcti  rapidly  abated  ;  but  thti  method  bcm  found  littlo 
favor  out  of  Franco,  and  is  leas  eBicient  and  more  dangerous  than  other 
plans  of  treatment  no«r  in  rogue. 

In  injtammatory  rfuiunau'sm,  after  the  ooule  rpiptoma  bave  abated, 
when  the  patient  shows  evident  mgm  of  ivealtness,  especially  if  there 
bo  profase  sweating  during  sleep,  fifteen  grains  of  quinine  duly  ore 
nften  of  great  aervioe. 

Quinine  and  its  salt*  hare  the  remarknble  property  of  converting 
Uio  chomicol  rnyv  of  tJie  spoctnira  into  light,  or,  in  other  words,  of 
rendering  visible  the  ordinary  invisible  raya  of  the  solar  or  other  spee- 
tnim.  Ctonuoctod  with  this  fnet  is  probably  the  phenomenon  known  as 
the  fluopeRcenco  of  qiiiuine.  When  a  oolorlens  watery  solution  of  one 
of  ita  salts  id  examined,  a  pale-blue  line  upon  the  surface  isTeiy  notice- 
able; and  ProfeMor  Stoko»  has  shown  that  solntion  of  quinine  has 
the  jwwer  of  entirely  stnppinfj  certain  of  the  rays  of  light,  so  that 
when  a  beam  ia  trnnamiltod  through  it  to  ligbt  up  a  second  ve«Ml  uf 
the  Mlution  tbts  btter  displays  no  fluorescence.  Or.  H.  Benre  Jonan 
{Ltehire*  on  PatMcgy  and  Therapeutics,  London,  1867)  has  found  that 
when  the  electric  light  is  uaod  this  test  ia  bo  delicate  that  one  grain  of 
the  alkaloid  maybe  detected  in  l,4AO,000  grains  of  water.  TTe  bos 
also  discovered  that  man  and  animals  are  pcrroued  by  a  subsLnnt.'e 
which,  in  its  action  on  light  and  in  many  chemical  reactions,  reiy 
closely  reeemble!!,  if  it  be  not  identical  with,  quinino.  Believing  Ibis 
•ubetance  to  b«  probably  an  alkulcrid,  he  has  given  it  the  name  of 
animal  gvineidine.  Drs.  Edward  Rhoads  and  William  Pepper,  Jr. 
(^Ptnatylvania  ffctp.  ]tep'>rU,  vol.  i..  1868),  have  made  observations  upoo 
tea  caaea  of  m&larial  fuvor  in  which  do  quinine  bad  been  used,  and 
have  found  the  fluorescence  of  the  blood  to  bo  from  0  to  U,  Instead  of 
from  3  to  ^  which  is  said  to  be  normaL     T>r.  Ohalvei  (Sehmide»  Jahrh^ 
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Bd.  cxii.  p.  162)  bu,  however,  sbovrn  that  thu  fluoreacent  eubeiaaos 
exJBta  in  i;Tirioiii)  foods,  and  U  probablj*  of  vegetable  origin,  »o  that  it 
is  oxtromcty  unlikely  thai  thure  lA  any  pattiolugical  conneotion  betwoea 
tbo  abnance  of  the  fluorcftcent  body  from  the  blood  and  inalorioJ  fever. 

The  resvurciictf  of  Lavcrau,  of  liun:hiafu\a  and  Cvlli,of  Oslor,  anil  of 
Couneilmun  ruodor  it  probablo  that  maluj-iul  dioeane  in  vaused  by  oerlain 
orgnnUms  in  tho  blood.  Of  theso  orgaitisnis,  at  least  ihroo  differont 
forms  have  boon  dctuctod.  In  ouo  of  tkeau  forms  rapid  molliplicalioa 
by  sef^eutatioii  ie  going  on.  Aooording  to  the  invostigatioua  of  Pro- 
fessor Oslor,  continitcd  by  Pr.  Coiinoilman,  this  sogmonting  oiganiim  U 
found  only  in  or  about  the  cbill  period  of  the  acute  malarial  poroxyon. 
Tlic  second  furm  of  tbe  orgaiiiam  is  a  quiescent  croaceut,  which  is  found 
only  in  coihis  of  malarial  cachexia.  Tho  third  supposed  stage  or  form 
of  organism  ia  flagellate;  but  no  eonuection  hoA  aa  yet  be«n  made  out 
b«twoon  this  and  any  special  sLage  of  malarial  poisoning.  Dr.  Council- 
man  ban  found  that  fifteen  gniinu  of  quinine  given  doily  for  several 
successive  days  usually  nrroat  tho  paroxysm  of  an  iDt«rmittCDt>  and  *t 
the  same  time  greatly  lesson  the  number  of  augmenting  organisms  in 
tho  blood.  In  bis  coses  after  several  daily  do.<ics  of  twenty-fivo  grains 
the  segmenting  organiem  alwnyti  entirety  diaappoarud.  No  effect  upon 
the  creeoentic  organisms  was  produced  by  even  oxceesive  doees  of  qui- 
nino  or  of  atwnic.  As  tho  value  of  these  tbompcutic  ngents  in  cbronio 
malaria  is  thoroughly  established,  it  ia  at  present  not  possible  to  ex> 
pliii[i  wliy  tht-y  do  not  affect  the  crescentic  organisms:  it  is  indeed  not 
altogetber  certain  that  thcac  roprosont  one  of  the  life-etagcs  of  tbo  Mg- 
mcnting  organlHm  and  have  etiological  cunnoc-tion  with  malarial  fever. 

Quinine  in  its  relations  to  malarial  fever  may  be  considered  first  as 
a  prophylncttc,  nououdly  as  a  curative  agent. 

Xlie  value  of  tlio  daily  use  of  quinine  to  persons  exposed  to  a  maliv- 
rial  utmoHphero  bos  now  boon  thoroughly  tested  in  all  portions  of  the 
world.  In  North  and  South  America,  in  Kuropo,  in  Aftica,  in  India, 
the  prophylactic  povrui-s  of  q^uinine  have  been  tried  on  the  largest  ocato 
io  connection  with  tho  military  and  naval  services,  and  the  t«fltJnioo7 
is  nnnnimouR  in  favor  of  the  drug.  A  single  citation  will  serve  to  illua- 
tralo  this  fact.*  I>r.  J.  B.  Hamilton  (Indian  Medical  Q{izctte,  Nov.  1, 
187^)  reports  the  case  of  a  battery  of  one  huiidrcd  and  thirty-five  men 
<iaftrtored  at  Jubbolpore,  East  Indies,  in  the  tmme  barracks  with  an 
iufantrj'  regiment.  Each  of  the  artillcriata  received  threo  grnins  of 
quinine  every  other  day;  to  tlie  infantry  none  was  given.  The  rciulL 
was  that  while  throo  hundred  out  of  the  fivo  hun<li\>d  men  of  tlm  regi- 
ment wore  sick  at  one  ttmo  with  malarial  diseaue,  at  no  period  was  more 
than  four  per  cent,  of  the  batt«ry  affected.  Tho  dose  of  quinine  as  a 
prophylactic  may  be  oonsidered  as  throe  grains  in  tbo  morning  and  two 
in  tlio  eviining. 
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To  intermitint  fever,  when  thoro  U  auffloiont  time,  it  may  l>o  well  tu 
precoOu  ibo  quiuiiie  by  a  muruuri&l  or  oilior  purgo.  If  tha  expooted 
paroxyuin  bo  eo  nonr  tliut  thoro  is  not  euffiuicnt  tJmo  for  tbc  uclioii  of 
Uio  pur;;ativ«,  the  fttiliponodic  ahoultl  be  adniiiiiftt«rtMl  without  prorioiu 
prvpancioD  of  iho  paiivut.  Tho  valuo  of  purgntivos  in  obstinate  iiit«r 
tnittenlH.  as  nn  adjuvant  to  Qiiioino,  U  0^00  ovcrlookod,  altboujib  in 
some  cosofl  tbo  uaiitluyriiDiit  of  purgatives,  auiJ  of  suob  diuretics  m 
or^m  of  tartar,  Booms  to  be  idiQoet  desootial  for  its  8UCCoiMi\il  udo, 

WlicQ  thara  is  necessity  for  prompt  action,  the  sntiporiodio  may  hm 
gtvon  in  a  oingtu  dutto,  or  iu  any  other  motboO  that  tho  circumstoncoD 
of  tho  caee  will  allow- ;  but  ordinarily  tlio  bo»t  plnn  i»  to  commonco  tbo 
exhibition  of  tli«  drug  about  ci^ht  hours  bofore  the  expected  paroxyam, 
and  to  vuutinue  in  boui-ly  doseB  until  from  tbi-ue  to  fuur  hours  bufuru 
tbo  ntlack  U  due. 

In  pernicious  fever,  or  maligmmt  malarial  paiiontng,  00  time  Hhotild 
be  lost  aflor  tho  first  paroxysm  in  getting  the  patient  cinctionixed,  iw  it 
may  bo  uncertain  whether  thoattaelcboof  tho  q^uotidianorof  the  tertian 
type.  At  Ivast  tbtrty-fivo  gniinu  of  the  nlkuiuidal  milt  ahuuld  bo  admin- 
iator«d  during  the  tirst  twenty-four  houm  of  interniiosioQ,  and  twenty- 
tlve  gmins  during;  the  second  ;  in  very  severe  type«  of  tho  diKcoHo  moob 
larger  doses  even  than  these  are  necesaary,  lesa  than  fifty  grains  of  iba 
drug  eometimes  appearing  to  do  but  little  good. 

la  rcmiUent  or  biliQus  fever  U  may  often  be  advisable  to  givo  purga- 
tivea  and  febrifuges,  but  it  is  not  proper  to  delay  tho  exhibition  of  the 
antiperiodic  on  their  account.  Aa  aeon  as  tho  remUaioii  has  appeared, 
tho  exhibition  of  quinine  should  be  begun.  Local  infiummatioaa  or 
dvea  aoTere  cerebral  aymptoms  occurring  during  a  remittent  fewr  are 
00  contm-indicatioos  to  tho  use  of  the  specific.  When  giutritia  estiatt, 
other  channels  of  entranoo  than  the  stomaoh  should  be  employed,  on 
•incounl  of  the  local  irritaut  action  of  quinine. 

Whon  tbo  symptoms  ia  romitteat  fevor  are  aevere  and  seemingly 
Dontinuous,  it  may  be  not  only  proper,  but  nececsary  for  Iho  saving  of 
life,  to  exhibit  quinine  frvuly  during  the  period  of  fever.  In  lurgo  doaoa 
tbo  alkaloid  ia  probably  antipyretic  a»  well  aa  antjperiodic,  and  I  do  not 
kuow  of  any  tb«orelio  or  cUuical  objection  to  its  use  during  tU«  period 
of  fever. 

In  malarial  intermittent  nevralffia,  as  in  all  other  forma  of  abnormal 
nutnifostatione  of  malarial  disousc,  qaiaino  is  efficient,  although  it  may 
bo  nooo«(Miry  to  uw  it  in  large  doeee. 

In  neuralijia  which,  although  not  deponJont  upon  miliaria,  nsaumoa 
the  intermittent  type,  quinine  will  often  temporarily  set  aside  tho  parox- 
yanial  attacks,  and  sometimes  effect  a  cure.  The  same  fact  may  bo 
•laled  in  broad  termn  as  true  of  all  non-malarial  intermHteni  affootions. 
In  the  groat  majority  of  such  caseH,  unlbrtunately,  the  action  of  the 
quinine  is  only  temporary,  and  any  controlling  power  is  soon  lost. 

TLe  amount  of  quinine  required  ia  ordinary  cases  of  malarial  fovor, 
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aikI  th«  moUiod  of  its  adminiatnttion,  htiT«  been  the  eubjecta  of  almost 
«udlos8  di«co«9ion.  Ab  tho  result  of  much  oxperioncc  Jiod  Toading,  I 
ara  convinfod  tbat  it  is  butter  to  uw  tho  renii»dy  in  Inrge  doses  at  in- 
tervnh  than  to  administer  it  continuously  in  nmnller  amouiiU.  In  tliU 
clinutto  twdvo  gruios  of  quiuiae  n  duy  will  usuully  put  »n  end  to  a 
mild  inlcrmittont,  bwt  the  paroxyum  will  b«  very  apt  to  reoar,  OT«n  If 
Ax.  graius  of  tho  alkaloid  he  ntlerwnrds  plven  daily  for  BOnio  weeks. 
I  believe  it  \*  better  to  uclmiuixtor  from  tiiU-cn  Ic  twenty  gniiaa  in 
tbo  bcgiimiag,  euificioiit  to  produce  very  pronounoed  ciucboainiu  and 
to  arrest  tho  di«e!t«o  at  once.  The  ftill  phyKiological  effect  of  the  drug 
nhould  then  be  maintained  fur  two  or  three  dayn,  and  no  raoro  of  it 
^von  except  at  regular  InterraU.  Tbo  paroxj'snis  have  Dodoiibtedly 
a  great  tendency  to  return  on  tho  eevcath  day  a(Xfir  thoir  arrest,  and 
evory  seventh  day  for  »omo  weeks  full  cinohoniHrn  ahouid  be  produced. 
If  tbo  obsorvntion  of  Councilman  that  lar^  do«eB  of  quinine  entiroly 
destroy  tlie  malarial  orguninm  bo  correct,  Lho  pruclico  ju»t  npokeo  of 
boa  R  foimdation  Id  ecientiSo  aa  w«ll  ae  in  ompino  obeervation. 

YariouH  idiui^yDeraaies  exist  towartl«!  quintno.  Profo^or  Earamltsiu 
ajworts  that  in  some  persons  it  produces  htematuria  (^BuU.  TTierap.,  xcvii. 
S3):  it  not  very  rarely  causes  vesical  irritation,  and  it  is  raid  that  in 
some  people  (Brit.  Med.  Jovm.,  u.,  1869  ;  Merlin.  Klin.  Week.,  1877,  294  \ 
Fhila.  Med.  Tinwfi,  x.  106)  a  few  grains  given  interiuiHy  suffice  to  pro- 
duce great  cadema  of  tbo  face  and  limbs,  accompauicd  with  a  pronouacod 
orythomntoufl  ranh,  in  some  casca  closely  roHcmblin^  that  of  Rcsrlntina 
(iV.  y.  Med.  Itccord.  xxi.  627),  tho  wholo  BUbeiding  in  a  few  day^  with 
dosquumatitJii  of  the  cutielo;  evou  purpura,  although  with  Tory  doubt- 
t\x\  eorrectnesH,  has  been  ascribed  to  the  alkaloid  (Sa^on  Med.  and 
Surg.  Journ.,  cix.  &87).  Chcvallier  duscribis  (  Gtu.  des  Hopitaux,  1850)  a 
peculiar  affection  of  the  ekin,  etc.,  w  occurring  among  workers  in  tlie 
barii. 

Xiocal  Use  of  Quinine. — ^Tho  effect  of  quinine  upon  the  lower  orgait- 
iams  hae  euggostcd  it«  lo«al  use  in  various  ditturdcnt  Supposed  to  dtip«nd 
upon  the  presence  of  awb  entities.  Tlius,  Dr.  ilenko  (Deutsfhts  Arehiv 
fur  Klin.  Med.,  Bd.  xii.  p.  630),  finding  tiome  peculiar  motile  cells  in  tb« 
spnta  of  ichoopin^.coMgh,  employed  inhulutiuus  of  quinine  vrith  oiutcrted 
gijod  results.  Dr.  Henke  waa  not,  however,  the  first  to  euggoet  either 
this  fungoid  pathology  of  whooping-cough  or  tho  use  of  quinina  Pro- 
f^ior  Binz  in  1870  {Amer.  Journ.  Obstetrics  and  Diseaset  of  Women,  iii.) 
oi&imed  tbat  quiuino  had  a  »peciiIo  action  in  whooping-cough,  proridod 
It  FM  given  in  largo  doses  in  solution,  «o  as  to  eome  in  contact  with 
the  mucnua  membrane  in  ita  passage  through  the  pbarynx;  and  in 
1871  Letzcrich  {Ibid.,  vol.  Iv.  p.  761)  announced  tbat  wboopinp-coQgfa 
naa  duo  to  a  i\)nt;uB  in  the  lung.  Profcj^or  Dawson  {Ibid.,  1S73)  has 
conflnnod  the  value  of  the  method  of  ProfesBor  Bins;  but.  if  tho  fun- 
goid thoory  bo — as  I  do  not  beliovo — true,  the  plan  of  Ilenko  must 
serfainly  bo  the  bettor  one.    Tbo  nso  in  hay  fovor,  aa  r(>or)mmonded 
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jy  llolmholtz,  of  a  wcuk  topid  Bolulion  (gr.  j  to  iu— fji),  u  nearly 
acutml  HA  poMible,  nvciy  applied  to  the  noaal  mucouit  mombrano,  has 
not  uuhiovud  gonenil  rvco^iiiiiun,  and  any  iofluonce  which  tho  alkaloid 
lios  in  either  whooping-cough  or  bay  fc-Tor  probably  dcponda  upon  it« 
direct  influence  upon  the  mucous  mcmbranos.  In  the  later  etngea  of 
yanorrkaa  the  tupicsl  oniployment  of  Itg  solution  (gr.  r  to  x — f  31)  i> 
often  serviceable. 

AuiiiKiaTauiTiotf. — Owiug  to  its  bitt«r  taste,  sulphate  of  qiiinine  is 
^ocrally  given  iu  pill,  which  may  bo  made  with  gum,  or  simply  by 
ul'ling  A  liltlc  HUlphuric  acid  to  tho  alkoloidal  Rait  and  quickly  rubbing 
up  the  pasly  rnasM  into  pillii  before  it  bArdoiis.  Whctn  a  rapid  aclioa 
is  rlcsirod,  the  quinine  nhould  be  given  in  powder,  or  in  solution  mode  by 
adding  a  drop  of  dilutv  sulphuric  acid  fur  every  grain  of  the  snit.  la 
the  UHO  of  pilla  of  quinine,  care  should  ha  oxi>rt-iaod  to  see  that  they 
are  soft  and  fresh,  for  when  old  and  hard  they  not  unlVoqueotly  pass 
through  the  bowels  unvbangcd.  Tho  ready-made  "  sugar-coated"  pttls 
k«pt  in  tbo  shops  ebould  be  avoided,  as  tincertaiu  in  their  action.  The 
tAste  of  the  powder  is  best  oovcrod  by  chocolato  or  by  liqnoHce. 

When  sulphate  of  quinine  is  given  hypodermicalitf  it  acts  with  much 
greater  promptiioss  and  apparently  with  greutor  forcu  than  when  od- 
uiDietered  by  the  etomaeh.  Albortoni  niid  Ciotto  {£ull.  Therap.,  xt, 
403)  found  that  when  they  injected  it  into  the  jugular  vein  it  failed  to 
appear  in  the  bile,  but  when  they  administered  it  by  the  mouth  it  wai 
IVeely  eliminated  with  that  necretion.  Biliary  saltfl  of  quinine  are  so 
Insolablo  that  their  rcabsorption  mu:>t  be  cffvMited,  if  at  all,  very  eJowly : 
hence  possibly  the  superior  effiuionoy  of  the  hypodermio  method.  The 
tocal  irritant  action  of  quinine,  however,  forbids  its  hypodermic  employ- 
ment except  in  cases  of  great  emergency.  Given  in  this  way,  it  vary 
generally  produces  great  local  disturbance  C^bsoesdce,  ulcers,  etc.),  and 
in  several  cases  has  caused  fatal  tetanus  {Jjaneet,  1876,  i.).  When  it  is 
BO  given,  care  should  be  taken  to  have  an  excess  0/  add  (tartaric  Is  tbo 
host)  In  the  solution,  to  prcvvnt  precipitation  of  tho  qninino  by  the 
alkaline  juices  of  the  cellular  tissue.  Tbo  bisuiphatt  0/ quinint  (Qniniim 
Bisutphat,  VS.')  lit  soluble  in  ton  parts  of  water,  and  should  bo  pri*farrwl 
for  hypodermic  use :  oven  its  solution  should  be  slightly  acidulate.  Ten 
grains  of  quinine  ii^ected  under  the  skin  are  probably  eq^uivalest  to 
fifUen  grains  given  by  the  mouth. 

Cohtra^indieation. — On  tocountof  its  irritant  propsrlios,  qulnlno  most 
be  used  with  caution  when  there  is  irritability  or  iaflammatioii  of  any 
port  of  the  gantro-inlosti nal  tract.  It  is  strongly  contra-indicated  by 
inflammation  of  th«  middle  ear.  and  may  greatly  and  permanently  id- 
creose  dulneas  of  hearing.  The  statement  of  Dr.  M.  Friedmann  (  Witn. 
Med.  Pre»$e,  1384)  that  orgotin,  and  that  of  W.  B.  Dewees  (^niti.  Med. 
Ma^.t  1890)  that  chloral  grMUy  l««B«ns  the  tinnitus  aunum  pnxJuced 
by  quinine  and  salicylic  acid  need  confirmatioo.  Any  irritation  of  tba 
ganito-urinoiy  tract  oounterindioates  the  uw  of  quinine,  and  the  nfltr- 
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mation  of  Dr.  B.  S.  Willinras  that  li»  malarinlhctmataria  quinine  iacrciiBM 
tbeliteedingh-om  tlie  k\^noyB  i_Progrcsa,yQ\.m^  1888-80),  iind  itiiould  be 
avoid«<),  ehft!l(!ngoa  invi^tigntion. 

The  hydrobramate  of  quinine  {Quinina  If^drobronuu,  U.S,)  i«  Holuble 
In  about  Htxteen  paii«  of  wa-Lor  and  in  Ibroo  [luru  of  alcohol  It  is 
■talvd  that  a  tcu-pvr-coDt.  boIuUoii  in  a  uiLxture  of  twcnty-Sv«  pnru  of 
alcuhol  and  sevonty-fivo  parts  of  water  is  not  imlaot  wfaaa  U8«m1  bypo- 
donnicnlly. 

Thu  tannate  of  quinine,*  nlLbou^b  uot  oQicioal,  hnii  been  luod  to  MHn« 
extent,  and  i»  certaiiiEy  not  inefficient.  It  ban  tbo  ^jeat  advantage  of 
not  being  disagrocnblo  to  tho  pnlatc,  but  is  loiw  active  and  loss  cortain 
than  tbo  more  soluble  salts  of  tbe  alkaloid,  und  is  also  mucb  slower  in 
its  operation.  If  given  at  all,  it  ehoulJ  be  in  doses  ono-tbird  grenter 
than  thu«o  of  the  eulpbato. 

Tbo  double  bimuriate  of  c^uinine  and  uroa,  nlchouj^h  not  offioiual, 
has  been  uaed  to  a  considerable  oxtunl  lor  bypodv^rinic  injectiooa.  It 
ia  euid  that  a  Gi^j-per-cont.  watery  solution,  when  thrown  into  tbe 
cellular  Uo^ue,  produoos  vory  slight  local  irritation.  It  Jo  also  affirmed 
to  coutnin  about  sixty-one  por  eent.  of  the  aU<aloid,  and  it  Ik  certainly 
capable  of  producing  cinchonigni. 

Qdi.mdinji  Suu'UAa.  U.S. — Salphaie  of  quinidine  occura  in  long, 
tbining,  silliy,  aciouUr  ci-ystals,  soluble  in  one  hundred  and  thirly 
purts  of  vator  at  02"  F.,  in  sixteen  pnrttt  at  212°,  readily  soluble  in 
alcohol,  nearly  iusotuble  in  cthvr.  It  is  a  basic  salt,  lilco  the  sulphntu 
of  quinine,  readily  taking  another  ec|uivalcnt  oC  acid.  It  hehavoB  like 
its  i.iamar  with  chlorine  and  ammonia,  but  is  distinguished  by  rotating 
light  poworftiUy  to  the  right,  instead  of  modurntely  to  the  left.  It 
probably  cloacly  rescmblea  quinine  in  its  physiological  and  therapeutic 
proportict),  and  ia  as  efficient  antiporiodic:  the  dose  is  about  one-third 
larger  than  that  of  quinine. 

Dextro-quinine,  a  brown,  amorphous  eubstanoe,  dorirod  fVom  chlnol- 
dine,  is  said  to  answer  all  the  teats  for  quinine  except  to  polarize  to  the 
right.     It  is  probably  an  impure  ijuinidine, 

CI>"CHONIN^  SULPHAS-SULPHATE   OF   CINCHONINK.     U.a 

The  pure  alkaloid  cinchoninc  crj'Slallizea  in  prisms  and  nocdlea. 
The  officinal  sulphate  of  cinobouine  is  in  short  oblique  prism.^  of  a  very 
bitter  taste,  soluble  in  fifty-four  parts  of  water,  more  IVeely  in  helling 
water,  readily  solublu  in  alcohol.  From  its  solution  In  chlorine-water 
it  is  proGipttat«d  white  by  ammonia.  Bill's  tost  for  it  consists  in  adding 
the  forrcK^ynnide  of  polJiasiuni  in  slight  excess  to  its  solution.  A  ycl- 
lowiah-wbiLo  curdy  procipitnto  is  tbe  result.  On  gently  beating,  this 
redisaolyes,  but  ia  again  deposited,  whoa  tbe  liquid  cools,  a«  abundant 
golden-yellow  er^'stals. 

S  For  tm  Blabonta  diaoiUuoB  of  tbs    Uttinptntlfi    TaJaa   of  lU*  nb,  tM  BuUtim  dt 

tAtwUmi;  Vtiii,  ten. 
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PoTeiOLOQloAL  AoTlOfc. — Codmh  (quoted  by  HuMmaan)  bae  found 
Ibat  the  actioaof  cinclionlneon  infUsuria  and  oo  fertnCDtation  iitBimiUr 
to  but  weaker  tban  that  of  ito  sister  nlknloid,  and  tliat  on  the  rnoveraeDta 
or  the  white  blood -co  rpunclM  it«  iniluunco  sooma  tninaiunt.  Labordo 
«tat«6  Uiat  piu-«  quioibfi  dou  aot  cau9«  epiloptiform  coavulaionfl  in  the 
lower  aniinaU,  nithoii'jh  commercial  quinine  dooa  ho  on  account  of  ita  im- 
purity, and  that  in  poiwning  with  cinchouiao  violent  epileptiform  con- 
vtitflions  are  a  chief  symptom  {Compt.-Baui.  8oc.  Bioioy.,  iv.  I8S2).  H. 
Bochofontoino  {Qmpt.-Bend.  Acad.  Sei,  t  xcri.  p,  503)  offlnns,  however, 
that  quinino  does  oonvulae,  although  lees  actively  thau  does  oinchonine, 
which  latter  alkaloid  he  found  to  vomit  leas  than  qatoine.  According 
to  Jofannaon,  the  cffoot  of  cinchonine  upon  the  elimination  of  urinary 
tolido  is  4Ten  more  po«rerAtl  than  that  of  quinine.  It  ia  eliminated  an- 
Bh&nged,  appouring  iu  the  urine  in  halfnn  hour,  and  disappearing  after 
mu-ssiva  doRos  only  in  ninety-atx  hours, — the  grsab  bulk  being  thrown 
off  in  tbo  tirst  twenty-four  houra  {PflameHBtoffe,  p.  1480).  In  Boobefott- 
taine'e  experiments  the  relative  atrongth  of  cinchonine  to  quinine  wh 
about  10  to  16  {Ibid^  p.  &0(>) ;  in  Bomateik's  (on  doga  only)  aa  4  tu  5. 

TuEKiPKUTica. — Aa  an  aotiporiodic,  cinchonine  exurtH  a  Mimilar  En- 
fluenco  to  quiuia,  but  is  probably  about  one-third  weaker  than  that 
alkaloid,  and  rauat  be  uwd  in  correspondingly  larger  doM.  ]>r.  J.  B. 
Hamilton  {loc.  cit.)  afflrnu  aa  ihu  riMult  of  ex|M.>rimunt  that  cincboiiitie 
aa  a  prophylactic  againat  malaria  is  even  superior  to  quinine.  As  a 
tonie  I  have  never  beoa  able  to  perceive  that  cinchonine  acta  differently 
from  quinine. 


CiNCH0NiDiN.«  Sulphas.  XJS.—Sutpluae  of  ciMhonidine  occiira  in 
white,  ailky,  lualroua  ucodlea  or  priama,  odorlees,  of  »  very  bitter  taato, 
soluble  in  100  parta  of  water,  freely  soluble  in  acidulated  solutions.  It 
polarizes  to  the  left,  and  is  not  fluoreacent.  <i.  See  and  H.  Bochefon- 
taine  found  that  the  lethal  duao  of  ciochooidiue  for  tbo  fhig  ia  O.OIR 
gramme ;  for  the  dog,  2.&0  grammes.  Tbe  symptom-t  in  the  dog  are 
gSDeral  feebleoesa,  titubatlon,  incroneo  of  pulse-rate  and  nrtcrial  pross- 
uro,  vomiting,  salivation,  oonvalslons, — less  severe  than  those  caused 
by  quinine, — great  Iom  of  mu»cular  power,  stupor,  fall  of  arterial  prea^ 
ura  and  of  toniperatnro,  death  fVom  arrest  of  rwpiration  (La  Franet 
Mid.,  1SS3, 627).  A  boy  aged  five  rears  took  one  hundred  and  twenty, 
eight  grains  iu  solution  during  six  houn  without  vomiting.  There 
wore  then  convubiions,  followed  by  grvut  collapse,  fall  of  temperature, 
puUctwisneM  (with  auveuty-fuur  cardiac  bcattf  pur  minute),  dilated 
pupils,  muscular  relaxation,  and,  finally,  death ;  consciousness  was 
preserved  to  the  end  (X  Y.  Mtd,  Joum-,  xxxix.  188 1).  It  is  evident 
that  this  alkaloid  cloaely  n»omb1oe  its  congeneric  alkaloids  In  its  action 
upon  the  human  orgaaiam.  Clinical  experience  has  proved  it  to  be  a 
reliable  tonic  and  antiperiodic.  According  to  Byuson,  it  is  eliminated 
by  the  kidneys  unchanged.     It  has  been  claimed  that  it  produces  leas 
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diBngrooftblo  BymptomB,  bolh  gUBtrio  and  cerebral,  Iban  doea  qninine; 
but  Dr.  ItufTori/,  who  ha.))  a<) mini 8i« red  three  hundred  oiincM  of  th« 
sulphate,  AfBrnu  Lbat  it  in  more  apt  to  cnusc  naut!«a  and  Toniitiog. 
The  dose  in  ooo-third  groatyi*  tKan  that  of  (juinine.  Dr.  De  Scgrais  hM-j 
found  the  bromohytirate  given  hypodcrmieally  in  doaes  of  4  to  6  graioi 
Torj-  cdlcacious  (^Arch.  Oenerales,  xvix.  711). 

CaiNOiDiHtm.  n.S. — CKinotdin.,  or  QuiMidin,  is  n  blackish  euU 
ataauc,  with  an  almoab  roainatis  Tracturc,  which  is  obtained  by  the 
erApomtiOQ  of  the  niot1ier.li<)uor  after  tlio  cryutallination  of  the  alka- 
loids out  of  it.  Thi^  eubstnnco  contains  probably  amorphous  quinin* 
and  cincbonino,  boaidoa  C|uinidine  and  cincboiiidine.  It  i%  an  oxcellont 
tooio  cud  antlpDricidio,  aud,  on  account  of  ita  cheapness,  in  largely  used 
Jn  some  of  the  elQemoaynary  institutions  of  this  city.  It  Bhould  be 
Rdministered  in  nhout  doublo  tlio  dose  of  qninine,  and  is  most  efSoi 
in  Holutiun.  but,  on  uccouut  of  its  taato,  is  often  given  in  pilU.  Ita  v»\> 
tion  should  be  made  with  acetic  acid  and  water,  aromatice  being  fVeel^f 
added,  as  it  ta  apt  to  cause  nausea. 

The  n.S.  Pharma.copcBia  recogiitzea  for  uie  as  a  Ionic  an  inAision  of 
bark  (Infusum  Cinclion.ie-^1  lio  16.6),  dose,  a  wine^lassful ;  a  tincture  of 
the  yellow  bark  ( Tiitctitra  Cinchonee — I  to  6),  doflo,  one  to  two  tAA«poon- 
fula;  u  compoitnd  tincture  {Tinetara  CiReliona  Composita — Huxham'a 
Tincture),  which,  aa  a  tunic,  is  the  best  preparation  of  the  bark,  and  la 
a  Tory  ologant  remedy  in  convalot^ccnco,  in  do^os  of  one  toaspoonful  to 
a  tablospouuful;  alao  t>  fiiiid  txlract  and  a  solid  extract  (JSUtracfltfll^ 
CinchoTUB  Fluiduni  and  Extraetam  Ciadioncs),  the  dosos  of  vbicb 
fire  to  fifcaen  drops  or  graina  respectively. 

CiKcaoNAiiiNK. — This  alkaloid  was  disooTorod  by  Amaud  (^Compt.' 
Bend.,  vol.  zoiii.)  in  the  Cuprca  bark  from  Oolombia,  pnibably  the  prod- 
uct of  Uomijia  peduacuiata  and  Ikmijia  Purdicana.  Ita  pfay8iolO£i««l 
action  haa  been  piirLially  iaveutigaled  by  S^  and  BocbofoDlaine  ( Qmpt^i 
Rend.,  vol.  c).  In  poisonous  doses  it  prodncea  violent  convul^inna  in 
the  dog,  with  fall  of  the  arterial  prcsMiro.  It  al^o  nrrustti  the  heart  in 
diastole,  and  increases  especially  the  accretion  of  tho  saliviu-y  glands. 
Its  iufluouce  upon  man  has  not,  so  far  ns  I  am  aware,  been  studied,  but 
its  botanical  aiul  chemical  relations  muko  it  prubablu  that  il  reoembld* 
quinine  in  Its  physiological  and  therapeutical  properties. 

WARBUim's  TiNCTtiEE, — ^This  is  a  dark-brown  liquid,  prepared  in 
accordance  with  a  very  complicnted  formula,*  which  has  obtained  an 
extraordinary  reputation  in  India  and  other  tropical  countries  in  tho 
treatment  of  severe  remittmi  and  malignant  malarial /even.    The  testi* 

•  For  formals.  tM  Jftif.  Timn  aiif  Cau,  lSri,ii.Mli  ar  PMta.  XtJ.  TTrnf,  tL  lUi«C 
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tnony  is  bo  strong  M  to  iU  romnrlcftble  and  almost  rertnin  cfBcionoy 
thai  it  cauoot  b«  questiimed,  and  enljtiea  the  titiolure  tu  rank  above 
all  other  reioedies.  Tlio  muthod  of  ail  nun  1st  rati  »n  is  aa  follows.  The 
buvtiU  havini;  bovu  frvvly  opviiod,  a  liall-uuncu  of  the  tincturo  iB  given 
uudilutvd,  all  drink  bvin^;  withhold,  and  at  the  end  of  three  houni  a 
Mconil  halfounce  is  in  similar  manner  exhibitod.  Soon  after  tbo  last 
doM  a  proAlSf)  and  vcrj'  arumnCic  pcmpiratiutj  iwLs  in,  and  convuloscoiR-D 
Es  osuallysocurcd.  Tbo  remedy  ie  also  commondod  in  one-drachm  dOM 
in  aculu  ncTDous  txhauaiioh  and  collapse  without  organie  diaoode. 

EUCALYPTUS.    U.S. 

The  Eiiciilyptni)  globahiii*  is  a  largo  tree,  natire  of  Australin.  Tlie 
leavcM,  which  an  ulona  uflidnal,  contain,  hcHiUoH  tannic  acid,  a  %'uhitiie 
oil,  wbicb,  when  pure,  id  nearly  colorlcba,  of  a  warm,  mint-like  taste, 
with  a  bilterallur-uiBte,and  a  pociiliarmtnt-liko  odor.  Thii^oil  is  IVeely 
Boliihle  in  ether,  alcohol,  and  the  fatty  olla,  and  is  obtained  by  distilla- 
tion or  by  acting  on  the  Ivuvoe  with  clhor.  It  doea  not  uiidur^  oxida- 
tion into  a  rgsiDous  mass  on  exposure  to  tbo  air,  and  Id  rcmarkablo  for 
its  power  of  rcfii!«ting  the  influence  of  concentrated  sulphuriu  acid.  It 
has  buvn  affirmed  that  the  leaves  of  Eucalyptus  contain  nI«o  un  alka- 
loid; hot  Itahutcau  (flu//.  Therup.,  Ixsiiii.  64!>)  haa  domonstnitod  that 
tUtfl  is  au  error.  All  tbo  virtaca  of  tbo  romody  probably  reside  in  th« 
TOlaiile  oil,  which  is  in  ^^reatest  abundance  in  tho  leavva.  According 
to  tbo  rvfH'urches  of  Stuniilns  Uartin  (fltiH.  Tkerap.,  Ixxxiii.  453),  tho  oil 
is  entirely  nbsotit  from  the  bark  of  plants  ^rown  in  Southern  Fronoe 
and  Corsica,  but  «xi<)t£  in  that  fVom  Australia  and  Al^ria. 

PsrsiOLOoicAL  AonoN. — Locally,  the  oil  of  J£ucnl^'ptiu  aota  as  a 


*  Allvnllun  «M  Bnl  taWtA  hj  ldb(ll*ftj)9r«  In  179!  Ia  I1i«  value  at  thtt  EumI.T|iIu«  globi 
ttlu,  but  K  wiu  tmA  nnlU  ISUI  llut  M.  S«in«l  ODDimafioad  lb*  miliar* of  tbaUM  In  Pant  wd 
loJuocil  III*  Prcbsl  «f  Ibe  Said*  to  anl«r  )U  vatlirotian  on  >  Iwg*  Mai*.  Sinoe  lliut  tiaa  U 
kw  b««t  k/gol;  ialroJuMil  Inlv  Burvp*,  Als«rU)  South  AfH«%  anil  Calibrai*,  kail  in  *on« 
«f  tboN  MUBlriM  )il*i>ln4  TinwU  m*  Dan  frawlox  kod  •pr««lluc.  Tb«  tr«*  l<  r«inftrliklil» 
fcr  eoablnlnf  ■ttr«me  b«nln«ai  of  vmd  wtth  «  rapldll;  of  pD«tli  naiaittd  ta  b«  ■.boal  l» 
timM  Uimt  «f  a«r  onlianrT  traa*)  It  ti  •ran  mflnuad  thsl  •bUilai  mail* of  liar*  Or*-pMiC, 
lU  (im|a>billt/  for  kbwicbinjf  itnJ  Drs]iontmj(  ■Klvr  i»  ailtaonll&u^,  Uid  t*  it  baj  bcsB  >(• 
ttlbulvd  Ibe  frv*doii>  of  Auttralla  Truui  mularial  oIlnMi*  loBueticM.  iDilMd,  it  l«  Malad 
tb»t  k  Inm  «ill  BTKfiurata  tm  tlniM  iU  VDijbt  <i  <rat«r  in  twBnt]r-f>ai  bcmn,  nnd  ■mnttova 
•nmiitw  it*  cltea  in  whicb  iwampi  In  Kurvi|«  anil  AlE»r1a  hai*  b««n  npldl/  oanverl*!  bj 
11  tnlii  il>7  (tvaaiL  It  1*  Wisiad  to  dOiUQjr  nabtri*  buI  unlf  bjr  draUinx  tbs  mU,  bat  kk* 
bjr  yielding  UImbU  •sndUioM  to  lb*  air:  howrm  thia  nay  ba,  Ibar*  It  it  priaMIt  *«; 
•troag  cviJ«iu»  u  lo  it*  |K>iaar  nf  fandartng  i(if««tad  ilblriet*  bixllli^.  An,  bo*o<M,  IboOSV- 
■Uanll*aur  Ibli  bcluai*  l«  tba  lobjact  of  h^tUn*  ntbvi  tb^n  of  Ibw^nittca,  Ihi  FMiltrls 
lafafrtd  tor  dMaiM  lnr<irmaiWo  to  Ih*  toWominx  nemoin:  Rcsnlai  OarlMll,  t' tlmt^lgptm, 
an  Kamg  pumi  l*»  AynU  d»  Im  MnUira  Uf^i--ait,  Ajtoelo,  ISTI ;  H.  OtaDbort.  VSmeattpl^ 
fiiotafw,  *M>  /n^riaaM  M  Afiitaliart,  «■  i/^>J*o  tl  M  MiJttinr,  Pari*,  KTO ;  Watator, 
M<JtttU  -U  U  A^iM  J-J<«J.'...tai»-,  ISTt.   £»Wm  )tt4i*t,l  fiflwrJ,  Dm.  It'.i;  London 

lMmttt.ii„  is:t. 

UaOw  lh<  nan*  of  emralfprimiAr,  ■  tb|nat  dliUllod  fhm  ibt  1««tm  of  th*  Kvtaifpua 
baa  appoarvi  In  Ean>|Maa  oumiBMaa. 
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dccidod  but  not  Tory  intense  irritant,  And  the  first  effect  of  larg«  i 
is  buroiag  in  the  moulh  ami  fuui-cs,  with  iacrcaacd  aocretioii  of  . 
ibllowod  wry  «oon  by  s  feeling  of  warmlh  in  the  etomach. 

Iho  Renorai  offopt  of  the  xamo  do*»o  of  the  oil  appoan  to  vary  ««- 
•idcntblf  in  diffcroiit  iiidividuula;  but  Iho  follovring  Bumraary  cotupriMB 
the  facte  as  nearly  as  mny  be.  Atlor  the  ingeetion  of  from  ten  Ui 
twenty  drops,  a  period  of  ni«nUil  and  phynicail  oeUvity  in  o1\ob  ap- 
pnroot,  Ojllowed  by  n  t'uBling  of  culm  and  seronily.  By  larger  Aima. 
or  in  suscoptiblo  pcrfion»  i>y  the  doacs  raontioned,  there  is  cauwd  hi- 
crwwoil  disturbance  of  iho  digestive  organs,  ending  oflon  in  loose  stool» 
bavin;;  tbo  odor  of  the  oil,  with  augmentation  in  the  iVoqueocy  aoil 
force  of  the  pulse.  Gublor  adds  to  thoae  symptoms  an  iiirreaM  of 
temperaturo ;  but  in  Gimbort'a  cxpvriunco  febrile  maniroatAtiooa,  aL 
though  occflaionally  occun'ing,  wore  not  usually  preowt.  In  Mtne  cam 
the  medicine  actti  very  diKagroeably,  producing  violent  cardiuc  palpita- 
tionn  or  intense  hf^dache:  bow  far  them)  ure  directly  dependent  upoD 
the  drug,  or  are  Myinpulbutic  u)ton  its  local  action  on  tbc  stomach,  la 
ancertain.  If  the  dose  bo  repoated,  or  if  a  Inrgcr  amount  be  talcen  at 
onco,  a  period  of  itedation  manifests  itaclf;  the  puLne  loses  its  force,  and 
tbu  iinimuL  Icmpcmture  is  nbulcd.  Alter  doses  of  seventy  •five  graim^ 
Bint  noted  numbness  of  the  iinib»,  with  a  feeling  of  excessive  weight 
in  thorn.  If  the  use  of  the  remedy  bo  persiBtod  in,  n  Rtnto  of  sstbeaia 
is  induced  ;  the  temiwrulure  fulls  aa  much  us  a  degree  and  a  half,  and 
the  pulae  even  to  fiily  (Gimbort,  Archives  Oencriiles,  1873,  xxi.  141); 
the  reepinition  beeomos  leu  frequent,  and  the  muscular  veakiKiaa  ex- 
treme,  »o  that  ruii^ing  the  arm  to  the  mouth  ja  painful ;  the  Hcnsntiow 
are  blunted,  but  the  iiilulloct  ix  absolutvily  unutfeetod.  In  nn  old  maa 
who  took  eighty  dropn,  the  power  of  motion  almost  disappeared,  and  be 
atQnnod  tbnt  he  lo«t  for  the  time  buiug  all  Hcnso  of  the  presence  of  big 
limbfl,  BO  that  ho  was  uiifon&cioim  of  possoHsiiig  thorn  when  ho  ehut  hi« 
eyes,  although  biH  intellert  was  pei-feclly  clenr  throughout. 

Upon  tbo  lower  mammalia  the  oil  of  Eucalj-ptus  appears  to  act 
precisely  aa  it  dooson  man.  According  to  the  experiments  of  Gimbcrt, 
the  hypodermic  injection  of  the  oil  is  immodintoly  followed  bya  period 
of  excitoracnt.  ncemingly  in  greul  mciiHuro  duo  to  the  intense  locnl  ini- 
tatioQ  ;  aAer  about  half  an  hour,  if  the  dose  has  been  Buificicnlly  large, 
the  animal  begins  to  atiimitlo  and  loCtoi-  in  walking,  the  breathing  groirs 
moro  and  more  ttlow  and  irregular,  the  iimba  give  wiiy,  the  cars  droop, 
the  muscular  Tccalcncss  becomes  profound,  and  death,  preceded  often 
by  partial  convulsions,  occurs  through  fhiluro  of  respiration.  In  Gim- 
bort's  exporimenlH  the  heart  alwaja  continues  to  beat  after  brcnthiog 
hnd  ceased.  As  the  motor  nerves  and  the  muscles  retained  their  fUno- 
tionnl  power  after  death,  tho  failure  of  motility  and  reflex  activity  mu&t 
have  been  central,  and  Gimbert  concludes  that  the  drug  tn  toxic  doses 
18  thorefoi'o  a  partUyzant  to  the  spinal  cord  and  the  medulla.  This 
CODchisIon  wan  also  attained  experimentally  by  Binz  (^Brxtuh  Medical 
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Journnl.  i.,  1874).  Vari'nw  obacrvers  accord  in  <itAting  thnl  after  toiic 
dOMB  there  is,  in  animals,  a  decided  fiili  of  ttirnporalure.  It  would 
ippear  iVom  the  exporimenls  of  Hermann  Schlagur  that  aft«r  bvpo- 
dermic  injuctions  i}ic  toFnpcmturu  8uiiiutim««  nsos,  prohMy  as  the 
rosiilt  of  tlio  local  irritation  (Z>ia  Phyxiol.  Wirk.  d.  Eucal.  ijloh.,  Inaug. 
i>ist.,  U&ttingen,  1874).  The  same  ob<iervcr  noted  that  the  arterial 
preasuro  wiu  groatlj*  lomoood.  As  this  fall  occiuTod  aftor  paralysis  of 
the  par  vagum  bjr  aection  or  hy  atrojiino,  and  also  ai^^r  ra-iio-motor 
paralynis  by  auction  of  th«  cord,  it  mu^'t  be  duo  to  a  dtrect  action  upon 
the  hioii.  This  was  conDrmod  b}'  the  direct  inRucnco  of  the  drug 
upon  the  cut-out  heart  of  the  fVog.  The  oil  is  probably  eliminated  by 
the  lungs,  nkin,  and  kidneys.  In  itie  cxpuriiiioiits  of  Professor  Bins, 
the  day  aflor  Iho  iagostion  of  scvonty-tiTe  dropn  the  breath  smelt  of 
the  druif,  and  the  perspiration  of  amylic  alcohol.  The  urino  began  to 
have  ihe  odor  of  the  oil  an  hour  and  a  half  aAor  iu  ingeatioD,  and 
conLinuoil  to  have  it  for  Ihirty-Aix  hourB.  Dr.  tiimbort  states  that  the 
odor  imparted  to  the  tirine  rvaomblce  tbut  of  violets,  and  ifi  very  similar 
to  that  (.•auftcd  by  turponiine. 

liinzgtaloftthat  upon  the  lower  infuHOria  the  oil  acta  even  moropowor- 
Ailly  than  does  quiiiia;  and  il«  antiseptic  properties  are  without  doubt 
»ery  gi-oat  [Gimbert,  Archiett  Genfrales,  xxi.  137).  Mosler  (Deutsehes 
Archiv  f.  Klin.  Med.,  1872,  x.  160)  affimi.t  th-it  in  dogs  whose  sploons 
were  oxpoeod,  li^tloos  of  tincture  of  the  Icav-ea  of  Euculyptus  pro. 
ducod  a  decided  contraction  of  the  viscus.  According  to  Gimbert,  the 
exereiion  of  urea  iii  enormoiLtly  increased  by  the  use  of  tbe  drug. 

THERAPKOTtca. — The  chief  nw  that  haa  boon  made  of  KiK^alyptUfi  ta 
afl  an  anLiportodic.  So  far  as  I  know.  Dr.  Joseph  Keller  (  JViener  JIfdi' 
tinitche  Wochenschri/t,  zxii.,  1872)  haa  employed  it  upon  a  larger  scale 
than  any  one  elw.  lie  used  it  in  four  hundred  and  thirty^vre  casw, 
of  which  two  hundred  and  nirioty-ihree  had  sulTurod  from  previous 
'attoclu.  Of  the  tertians  75.57  per  cent.,  of  the  quartans  70  |wr  cent., 
and  of  the  quotidians  67.89  per  cent,  yielded  to  iho  remedy.  lie  nx> 
ommend^  it  as  ospocially  valaabld  in  obstinate  cased  in  which  quinino 
hiiH  been  taken  again  and  again.  Lorinser  (  Wici'^r  .\ffiixin.  Wochai' 
scfui/t,  x'lX^  XX.),  Uallor  (  Wiener  Medizin.  Wochenblatt,  xxvi.),  Bohn 
(Bertin.  Kiin.  Wocheaacltri/t,  1872),  Carlotti  (toe.  eU.),  Cortan  (Mont- 
ptUUr  Mtdical,  May,  1872),  Gimbert  {loc.  eit.\  Gubler  (Jo<!.  e«"(.),Trifltaoy, 
of  Spain  (^Buchner's  /{epertarium,  xix.,  1870},  J.  II.  Miutser  (_Therap. 
Qa2.,  1886,  369).  and  others,  bear  testimony  to  tbe  value  of  Cucalyptua 
in  malarial  dtMoaon;  while  BrudcU  (TiuHrtin  Therapattique,  M^ay,  1870), 
SeiU  (^Bayer.  Aerztl.  Inlelt.  Ulatt,  1S70),  and  Papillon  {Gazette  llcbdvma- 
ttaire,  1872}  affirm  It  to  be  of  little  or  no  value.  The  weight  of  t«ati- 
mony  is  in  iHvor  of  tha  pomeulon  of  decided  antiperiodic  powers  by 
Bucalyplua,  and  where  the  cinchona  ulkaloids  have  failed,  or  for  any 
reason  cannot  bo  taken,  it  ought  to  bo  tried.  Oil  of  Eucal>'ptiu  ia  abo 
one  of  ibo  beet  BtimulatingexpeclornnDi  ihal  we  poesewi:  )a  both  neide 
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and  chronic  brenckitis  it  mny  be  exhibited  when  there  is  ttea  ftecretion. 
I  bavu  IbuncI  Lhut  utiililrcii  bviir  it  vor^-  wt-U  in  jiroportiunally  lur^^  diwoo. 
fVom  on«-balf  to  oae  drachm  a  day  may  be  given,  in  dirided  doaos. 

ACmUM  PICBUM-PICEIO  ACID.* 

Pierfe  or  Carbazotic  Add  in  not  offlctnni,  but  has  beon  usod  to  eorae 
extont  in  mcdieino.  It  occunt  in  paloycliow,  shining  scalca,  but  is 
employed  by  th«  tberapoutist  only  in  the  fonn  of  a  »ali,  on  account  of 
tho  dolclorioits  influonco  of  tho  puro  acid  on  the  gnstrie  mucous  mom- 
bntne :  tbo  picrato  of  potassium,  of  Hodium,  or  of  ammonium  may  be 
OBod  ;  but  tbo  luat  is  tliu  oiiu  generally  cbo^un. 

FilTSlOLoaiOA.!,  Action. — Tbo  only  dotailod  study  of  picric  acid 
known  to  me  is  thnt  of  l>r.  W.  Erb  (Die  Pikrinsaurit,  Wftrrburj^,  1865). 
This  oljscrvur  found  that  tho  daily  use  of  a  grain  (for  ninety  day*)  of 
a  picmto  produced,  in  a,  rabbit,  yollownoHn  of  tho  conjimvtira,  of  tho 
inner  surface  of  the  oar,  and  of  tbo  ui-ino,  with  an  oocoaional  Blight 
diarrhiea  and  great  luaa  of  weight,  without  Any  elevation  of  tomjicra- 
ture.  After  a  time  the  aitimnl  seemed  to  grow  accustomed  to  tbo 
remedy,  no  us  to  rogiun  la  groat  measure  its  flesh.  Three  grains  a  day 
oauaed,  in  about  two  woeke,  tho  death  of  the  rabbit,  with  fiymptoms  of 
inanition.  All  tho  tiseuoi^,  except  the  ncrvons,  were  slJtined  of  an  In< 
tense  rcddish-ycllow  color,  as  was  also  tbo  urine.  Eight  grains  pro- 
doced  iVklliDg  temperature,  weakness,  diurrhtea,  coI1np<«e,  and  death, 
ftomeiimos  preceded  by  trombllngs  and  even  by  convuWions,  in  aboui 
twcnty.throQ  hotirH.  Moat  of  the  tissuoB  wore  ntaincd  yellowish  red. 
The  mo«t  romurkable  pbysiologlcnl  cITuct  of  the  poii^on  oeeurrod  in  th« 
blood.  Tho  blood  of  animalt)  slowly  killed  by  a  picrato  wna  of  a  dirty- 
brown  color,  with  distinct  nuclei  both  in  the  red  biood-dinlcg  and  float- 
ing fVefl  in  the  Korum.  Dr.  Krb  ibuud  that  thi'g  alteration  in  the  cor- 
pu-tclea  occurred  during  life  and  wan  aecompntiicd  by  a  decided  incrcaAO 
in  tbo  number  of  tho  white  corpu^clos.  These  ailomtions  in  tho  blood 
wore  (ipparently  the  cause  of  death,  and  coem  to  have  been  duo,  so  far 
at  leant  an  concorne<l  the  red  disks,  to  a  dii-oct  action  of  tho  poison  upon 
tho  blood  ;  for  Erb  found  that  idoDiion-l  or  very  similar  alterations  oo- 
ourred  in  thc^o  corpiucloa  when  tho  blood  waa  mixed  with  the  picrato 
of  sodium  outflido  of  the  body. 

Krb  found  picric  ac-id  to  set  on  man  ns  on  tho  lower  animal*. 
Twenty-four  houra  after  the  ingontion  of  fifloon  gmins  of  it  tho  yellow 
color  woa  very  plain  in  tho  conjunctiva,  the  ekin,  and  tho  urine.  Tho 
tompomture  was  not  elevatod,  and  gaalric  disturbance  was  usually 
absent,  but  Bometimoa  it  wiu»  aovore.  As  in  animals.  »o  in  man,  picrio 
acid  was  found  abundantly  in  tbo  orino.     A  tonspoonfViI  produced  no 


*  Plorie  Kill  matmI;  btUngi  in  Ih'u  «lupl>r,  bnt,  m  ll  hu  *i(n<U4  miMt  •tUBll«a  m  •■ 
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nun*  violont  Bvmplotns  in  •  niao  than  bnd  Tomiting  nnd  purging 
(WtmtrMed.  Prast,  xsiii.  1526). 

Proro«0or  BiDz  (  fircAow'i  Archie,  Bd.  xiri.  p.  130)  baa  found  that 
picric  itoii]  oxcrtjs  upon  tho  inhtBoria  an  mflaoau«  nmilar  to,  but  moeb 
fvobWr  tlian,  thnt  of  quints. 

TuKiuPEtTics. — ^Tlio  cnrbnsotjt.t«  of  ammonium  has  been  sti-ongl^ 
rocommondod  by  vorifjiu  autburilios  in  muUrial  disordors;  but  in  tlio 
QXpcrimenU  of  Krb  iho  nsult  waa  ho  nv^^ulive  that  tliu  pa-Mu^iun.  of 
aoy  niitipuriodic  powon  by  tbo  <Irug  is  doubtl'ul,"  allhougb  Mr.  I(.  M. 
Clark  (LitHcet,  i.  1887)  affirm!)  ibut  bo  haa  trcutvd  with  it  tun  tbouaand 
casvd  of  lunlarial  diavasv  witb  eucb  good  results  tliat  bo  ba«  abandoned 
tho  usQ  of  tho  oiochona  alkaloids.  Ho  givos  iVom  oaQ-«ighlti  to  ono- 
Half  groin  four  times  a  day  in  pill, — ono-tbini  of  a  grain  being  the 
ETBrage  doM.  Aa  uii  anlhelminlic,  tho  piurato  lias  abo  buvn  coiumoDdid  ; 
but  Rrb  found  it  poworloss  in  cii6«e  of  tXHia,  and  for  tbo  destj-ucti'>n 
tf  tlio  round-worm  and  thrond-worin  thero  is  an  nbuDdnnco  of  «afcr 
and  even  moro  efficient  remodioa.  A  mattorof  tliogravosL  imporlunco 
is  tho  aMort«d  oftteiency  of  tho  roniody  in  trickiniasu,  Grb  haa  pro- 
duced alow  poisoning  vrJtb  a  pieroto  in  rabbits  which  had  been  fed 
upon  affected  meat,  and,  on  examining  tbeir  bodies  after  death,  found 
the  trichina  everywhere,  oven  In  the  walls  of  llio  inteHiine*.  in  very 
active  life.  On  tbo  whole,  tbo  testimony  so  fur  Huums  Lu  indicato  that 
picric  acid  has  do  value  »s  n  ihernpeutio  agont,  unlc«s,  indood,  Or. 
tiraeme  ITnmmond  be  correct  iu  iiflirming  (iVeic  York  Med.  T'curji.,  Jan., 
1690)  that  It  id  a  spcciiio  In  arophthatmic  goitre-  Krb  ataica  that  ia 
robttat  adultn  fVom  nine  tu  filtccn  grains  a  day  may  bo  given  for  a  long 
time  with  safety;  but  1  should  fear  xho  efieeta  of  more  than  half  that 
luantity. 

•  Coualt  i'<-<«JU  Sltmk,  IS£5,  Kd.  AQ  ;  Jf«J.  Timtm  mnJ  0»t.,  A«pt.  IM;  Xir  Xt-*- 
Jim,  im-,  0*mMm  Jn  Bifiimm^  ilr.  Ill;  Oiw  Uvi.  Sttwdtr,  U7T. 
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ACIDUM  CAEBOLICUM-CAESOLIC  ACID.    U.a 

Phenie  AciJ-,  PheittjUc  Alciihol,  is  a  sulBtanco  obtained  frum  coal-tar 
by  distilling  nt  it  tomperaturo  of  botwocn  300°  and  400'^  F.,  adding  to 
tho  diHlillatd  a  hot  concentrated  solution  of  potn&ga,  and,  Brt«r  thU, 
water,  BCpnmting  Llic  light  oily  matters  whitli  ri»«  to  tbo  top,  ai 
aJiling  muriatic  acid  to  tlio  hoavy  nlkaliun  bottom  layer,  whoii  impure  ' 
carboiic  acid  separates.  This  impure  carbolic  acid  (_Aei4um  Carboiimm 
Cnuiam,  U.S.)  is  ofa  dark  Dolor,  stid  conlAiiig  twvorul  uongiinerio  bodiea, 
UMipocinlly  xylie  and  crosylic  acida.*  For  disinfoctant  purposes  these, 
appear  to  be  at  least  of  equal  value  with  tbe  embolic  acid,  and  th«ro>  1 
fore  tho  crude  product  of  the  above-detailed  proeou  is  vory  largoly 
used.  Carbolic  acid  is  sepanitcd  from  Hs  allies  aud  obtained  in  a  pure 
state  vrilb  »omo  difficulty,  by  a  proccen  too  compl«s  to  be  di»oui»M<l 
hero.  When  finally  procured,  it  occui-s  at  ordinary  tompcratureA  to 
miuut«,  colorless,  tninspni-ent  ptateB,  or  long  rhoiuboidal  needleB,  oflen 
ibflod  into  n  motw.  having  a  hot,  corrotuTe,  peculiar  ta.'^te  and  a  peculiar 
odor,  reeoniblin^  but  decidedly  dilTortiiit  A-om  that  of  creanolo.  If,  on 
expoeiiro  to  the  air,  pbonie  acid  bocomoi  brown,  it  contains  impuriliM. 
Whon  opportunity  U  alibrdorl,  solid  carbolic  acid  abnorbti  water  fVom 
tlio  atmoapbore  and  melts  into  an  oily-looking,  colorlcsi  liquid.  It  ii 
iDfl&mmable,  aoutral  to  tCHt-pupcr,  but  combiuos  with  basest  soluble  in 
about  twenty  parta  of  water,  very  flolnble  in  alcohol,  ftootio  ftcid,  other, 
glycerin,  and  tba  voliitilo  and  fixed  oils.  Nitric  aeid  coovertB  it  into 
picric  acid. 

PiivsiOLooicAl.  Action. — Carbolic  acid  is  exceedingly  poisonous  to 
all  forma  of  life,  from  tlio  lowest  to  the  higlioat.  Much  of  itii  employ- 
ment in  medicine  depends  upon  it«  action  on  infuBorja  and  Aingi ;  and 


*  Ortttl,  Qrttyl-il,  or  Crtrglit  arid,  boillnp;  nt  ■  lempcntlnta  tilctmr  IhMl  Oftrtralio  fteid,  !• 
■  lolar  prodDGl  of  Ih?  frnoliuukl  dtitiMituon  ot  i:ual-t«r.  It  ii  nuiloubiciill/  ■  v«r;  putrerfnl 
ftnUiv|ittD,  na'l  Hviiri  D*l|)l>n(iu«  ( TKui;  Pftrli,  INhii)  ■Olrnu  ttial  it  U  nmah  fIniiiKar  In  iu 
gvnDioIrtiU  tnflu-Mtait  Ihkit  0)Lrl>u3la  A^Ui,  nbJ  onl/  □Qo.^uftrlvr  mA  fftrong  fta  a  ntn§tjm  lo  Ibtt 
blxll'r  nnlmikli.  Il  furniB  witb  ■ulphuiU  soiii  •  oonipnund  whieb  [>  oJarlvxi,  tvlublt  Ul  rater* 
Htd,  Monriiinj;  ti  Frnntiol  IZrCurlir.  /.  Hi/fitu',  Ifl89'),  nBrHlir  IrrlrntInK,  ■  fani.p^t-oont. 
lolutlnn  bcins  ron-lilf  rrlalnnl  In  thnrooulihi.  TheoipoHisfiotiuf  Prnnksl  hnia  l«]  blid  t«Ui« 
canoluilon  Ibnl  mtoLtuTpliu-'ic  aeid  it  muuh  tnrirg  tiimprrul  u  K  tltiinrcBUal  lb*n  li  MtrboU* 
■Old.  ir  IboM  olitim*  be  cotimI  U  cugbt  ta  buvo  v^lite  in  prftelieal  D»i]ioJBa. 
«1« 
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yot  ite  direct  inloriul  tad  oxtcrual  ueo  in  hunuin  modicine  ia  quita 
iivnjo.  ItB  physiological  action  is  therefore  to  bo  viewod  from  two  di*. 
tinct  0tni)<l-potnU :  first,  tt«  infliieiico  upon  tli«  higher  nnimain  aod  tnsQ ; 
Hccondly,  its  action  on  tho  luwosl  nnimal  and  Tcj^utablo  forma. 

AccorciinK  to  Dr.  leidor  N«tiinann  (Archio  f.  iMrmctot.  u.  Syphilog., 
Jahrgung  i.,  1869,  p.  426),  to  I>r.  Eme«e  Isabio  (Arekiws  Gfn.,  Co  ser., 
L  xviii.  p.  451,  18T1),  and  to  SalkowBki  {Imager's  Ari:hiv,  Bd.  v.,  1872). 
when  a  poiaonoos dose  of  carbolic  ocid  is  giren  to  a  fVo^  thorn  is  pro> 
dDc«d  a  paralytic  condition  which  usually  affccU  first  tho  hind  lej^' but 
OTentually  iiprcada  to  the  frant  legs  and  involves  all  ports  of  the  body. 
AAor  a  timo  there  are  developed  toinnic  conTul«ion8,  which  are  appa- 
rently roflox  in  thoir  naturu,  and  are  Baid  to  bo  cscttod  by  oxtornn! 
fttimuU  or  irritations. 

Carbolic  acid  acts  opon  mammals  in  roiy  much  the  »Rmo  way  ns 
apon  the  batruchian.  According  to  W,  Kcmpstcr  (Amtr.  Joura.  MfJ. 
8ci.,  July,  1868),  in  the  rooiitte  and  rat  it  causee  intense  muscular  veuh. 
nora,  followed  by  violent  conwUions  and  stupor  In  the  rabbit  (Xeii- 
mann,  Satkowsld),  phenylic  alcohol  produces  muscnlar  wouknotut,  often 
accompanied  by  trembling  and  rcaclessncm,  at  last  giving  place  to  vio* 
lent  convultfions.  Before  these  bavo  fairly  set  in,  the  animal  is  gen- 
erally unable  to  stand ;  and  dnrinj^  them  he  lies  on  hta  side,  UicUing  hito 
mid-air.  Early  in  tlie  poiKining  the  respiration  Is  very  much  alluoted  ; 
and  the  dcftth,  which  usually  occurs  in  the  midst  of  convulsions,  appears 
to  be  owing  to  a  paralysis  of  the  rtspiration,  since  ia  acute  cases  the 
heart  is  found  boating  continuoumly  immedialely  niter  death.  Accord- 
ing to  the  rewarchoa  of  Dr.  Jules  Lomnire  {Da  I'Acide  PMniipte,  2d  ed., 
Paris,  18S5),  in  the  dog  symptoms  very  similar  to  tlioso  detailed  above 
arocausedby  lotbaldo«o6of  thodrug;andnusomftnD  {Sc^mi>lt's  Jafirb., 
Bd.  civ.  p.  274)  sIfttcA  that  in  mnmmaU  and  in  birdii  thn  ohnractcriatic 
phoDORiena  of  carbolic  nctd  poiitoiiiug  are  clonic  couvulnioim,  itinking 
of  the  tomporaturo,  diminution  of  sensibility,  d^'spnicn,  IVco  salirnlinn 
and  6«cr«lion  of  tears,  keratitis,  and  conjunctivitis!.  According'  to  (ho 
latter  niKhority,  nlbominuria  and  hiematuria  are  oceaftionnl  pliononKina. 
Upon  man  carbolic  acid  aces  as  npon  other  mammala.  Itcsorviag  the 
details  for  the  soclJon  on  Tosicology,  it  issufticient  for  our  proeont  pur- 
poRo  to  Ktnto  that  the  prominent  symptoms  induced  by  lelhal  dosos  aro 
dUturbanco  of  respiration,  coma,  mUMCular  woakneos,  and,  in  some  cases, 
convtiUions.  A  ckwcr  invcetigatton  of  the  action  of  hirgc  do»es  of  car- 
bolic acid  is  beet  nuido  by  studying  the  cQccta  upon  tbe  diScrcnt  systems 
seriatim. 

Jirrvous  System,— Vpon  the  corobnim  phenylfo  alcohol  appears  to 
exert  a  direct  Influonco,  which,  although  not  very  intonso  in  the  lower 
anitn.ilf>,  in  the  higher  species,  apd  especially  in  man,  results  in  iho 
early  production  of  stupor. 
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Th«  conTultiionB  are  not  peripheral,  since  thay  do  not  occur  in  tt 
liml>  wboao  eoimoctioii  wilt)  tho  spiuo  bos  Lucn  suvoruii  hy  division  ot 
the  nervo,  nnd  Ac,  tatco  plftc«  in  u  log  wlii<;b  biu  ti>cn  protected  ogAiost 
tho  loeal  action  of  tlio  puidou  by  tying  the  artcrj'  (Su.lkuwski,  Lab»o). 
Thoy  are,  tborofuro,  eitbor  cerobnil  or  spinal.    Allbougit  ibcru  U  a  di*- 
tinct  conflict  of  cviJoiiuo,  it  Hooms  to  mo  ustabliabed  that  tboy  ore  of 
apinal  origin.     Lnboo  anti  J.  It.  Hayncs  failod  to  got  tbom  oSUtv  eocr. 
UOD  of  tbe  cord,  but  in  tbo  i:\t  inoi-u  uumuruun  uxpuriiiiu(il&,  U[K>n  ikogt' 
end  niammald,  of  Salkoweki,  of  Borb  and  Jogol  (Qaz,  Sled.,  1872),  uf 
J.  S.  Siono  (iVuirt.  Mid.  Timci,  ix.),  and  of  T.  Gica  (,ArcK.  /.  Exptr. 
Path.  u.  P/mrm.,  sii.  401),  convulalons  occurred  nftor  duoti-uctiou  of 
the  medulla,  imctiuii  of  tbe  cord,  and  other  opcrutire  priiceduros  Bopa-^ 
rating  tho  brnin  from  tho  lovi'i:r  nervous  ^ystuiu.    'X'bu  failuros  of  tho 
fintt-niimcd  cxpci-imotitit  am  cxplainitblo  by  tho  fncU  tbat  the  paralyzing 
influouL-utj  of  carbuUu  add  uro  usually  tir^t  miinifustcd  upon  tbe  bund, 
Itiga,  and  that  vury  lai-gc  do^es  of  tlio  acid  vrui-o  employod.    Tlia  spianl* 
oonvubiouft  ar«  accompuniod  by  lucrcaaod  reflex  activity,  which  ia  lost 
u  the  paralytic  state  U  rofichud,  ao  that  carbolic  acid  appears  first  t<t 
Stimulate  and  then  tifpraa  the  spinal  <xntre».     Stoiia  twwrta  ibat  tho 
Btiunilatiuii  is  preceded  by  a  primary  dcprceiuoD,  duo  tu  stimulation  of 
S<itachono<i7'8  inhibitory  centre  in  tbe  medulla. 

lu  ntrbolic  acid  poiiwning  tbo  aervoit  and  niusolex  aro  not  disliuctly 
paralyzod.  galvanic  aliinuluiiou  of  a  nerve  after  duatb  eliciting  vigoi^ 
OU9  response  iu  tlio  tributary*  muscle  (SalkoWHlii,  he.  cit.,  p.  iJ3S ;  lloppe* 
S^ykr,  loc.  cit.,  p.  476) ;  but  tlio  very  careful  experiments  of  Gica  {he.  fit., 
p.  413)  have  proved  tbat  auob  mubclea  are  lees  »eni>itive  and  tnoro  easily 
tixbau»tcd  than  in  ihc  uiipoi»oned  animal. 

Circulation, — Tbo  action  of  carbulic  acid  upon  tbo  bvorl  ia  not  A 
very  marked  one,  but  there  can  be  little  doubt  that  in  sufficient  amount 
ihe  drug  d^prtms  {lie  heart.  After  death  from  acute  poisoning  th« 
heart  ia  usually  found  to  bo  beating  regularly  (Solkowaki),  but  in  soma 
ca8«e  of  alow  poiw>niDg  tbo  death  baa  eeomed  to  bo  ultimately  cnuMd 
by  cardiac  diiuttolic  amwt.  In  Koppo-Seylor'a  manometrienl  etudlM^^ 
{Pfliiga'g  Arehiv,  1872,  r.  47S)  the  arterial  preieuru  was  not  affected 
until  convuldioiu  came  OD,  when  it  rose  fVt>m  the  efTecln  of  the  general 
lausctiiar  contraction.  It  afVorwarda  foU  very  decidedly,  and  ponns- 
ueatly.  R<.Hiuction  of  the  arterial  prcvtsunj  has  beoa  ahuwn  by  Gies  to 
b«  the  characteristic  e(TiK-t  of  the  carbolic  acid:  in  his  expcrimeai* 
luodorate  doeos  of  tho  acid  failed  to  alfoct  the  prusauro  atUr  section  of 
the  cord,  n-htlst  iu  the  normal  animal  neither  asphyxia  nor  stimula- 
tion of  a  ftonsitivo  nerve  elevatod  the  lowervd  pressure,  although  tha 
heart  was  beating  forcibly, — Cwits  tbat  dcmonstrato  tbat  carboUc  acid. 
paralyxes  the  vaso-Tootor  centre  in  the  medulla  before  it  markedly  affects 
tbe  heart. 

£eqMrafi'«a. — Acconling  to  SaUcowski  {toe.  cit^  p  314),  Iinb^,  and 
other  aathoritioB,  io  the  firat  stages  of  ouiWic  acid  poidouing  the  n!S[u* 
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ration  ia  remarkably  Increased  In  froqucDCj'.  Tlila  aceoloratlon  Sul- 
kowski  bclieroA  to  bo  duo  p&rily  to  a  etimulnnt  action  upon  tlio 
iwripheml  Tugl,  and  partly  to  a  similar  influence  upon  llio  rvspirotorjr 
ccntroB.  Ho  states  that  the  rcapirolions  ore  vcr>'  eliallow,  nntl  that  tho 
diupbragm  searcoly  partioipatca  at  all  in  them,  but  that  if  the  ccrricfll 
vagi  bo  enl  thoy  booomo  much  bIowof,  deep,  and  regular.  On  tlio  olher 
hand,  if  carbulio  acid  be  given  to  an  niitmni  sulTering  fW>m  ocction  of 
tho  piicumogaatrico,  tho  &lnw  breathing  in  very  much  nccclcratod. 
Proro  tho  former  of  thoeo  fiiot«  the  ticrman  ioTcstigator  drawit  tho  con- 
slnmon  that  the  accmleniKk]  breathing  pi-oducod  by  phonylic  ulouhol  I^  ia 
part  duo  to  n  elimnlation  nf  tho  peripheral  vngi,  and  (Vnm  tho  latter  fact 
that  it  partly  arisoB  from  a  eimilnr  action  upon  tho  respiratory  conlrca. 

Tanperature. — Acconling  to  tho  rosoarehee  of  Dr.  Uobarl  A.  Haro 
{Therap.  Gaz.,  188T,  619),  carbolic  acid  injected  into  mbbi1«  producon  a 
very  dictinct  fall  in  tho  bodily  icmperaiuro,  which  in  usually  but  noC 
nln-aye  coincident  with  the  lowering  of  the  arterial  preiwure.  Ia  tho 
ctilorimotric  etudios  made  by  Or.  Haro  tho  elTcct  upon  bent-production 
end  hpat-dis!tipntion  in  (he  normal  animiil  appeared  to  be  vaiious,  some, 
times  production  and  sornotimcs  dissipation  being  niono  aiTocCcd,  while 
in  other  caaoa  both  fnactions  were  altered,  ^omo  ycar«  ago,  Eioil  ErU 
(.Schmidt't  JakrirQcher,  Bd.  clsiv.  p.  148)  found  that  in  mild  putriJ  poi- 
soning in  aniinala  carbolic  acid  diinlnittlied  griMitly  the  ftn'er-heai ;  wheu 
the  poinoning  was  mora  sovcro  it  had  no  influence.  Tho  calorimctrio 
studies  made  by  Dr.  Haro  upon  fevered  auiiimU  wore  fliirly  coiutaiit 
in  their  results,  although  iho  method  of  oxponmcntaliou  was  n<it 
latisfHctoiy,  l>ecai»e  the  neid  was  given  to  tho  fevered)  nnimnin  at  a  time 
■when  it  was  uncertain  what  would  hn^'e  been  the  production  of  heat 
without  its  influences  (see  foot-note,  p.  827.)  Nevertheless  tho  oxpen- 
menta  indicate  that  oarbolio  acid  mny  afToct  the  thermogenetic  (Vinc- 
tions  of  the  body  in  two  wa^'a:  first,  by  diminiflhing  tho  production 
«f  heat;  secondly,  by  increasing  tho  dissipntlon  of  heat. 

In  Bufllciunt  concentmtiun  carbolic  acid  soomii  to  be  poiiwnoas  to  all 
forma  of  protoplasm.  I>r.  T.  M.  Pruddon  (_AiMr.  Joum.  ^fed.  Set, 
Ixxxi.  63)  finds  that  in  strong  solution  it  pnrnlyzM,  in  weak  solution  de- 
prtMMS,  tho  movements  of  tho  bntracbtan  white  blood^oqiusclcs  and 
dilated  colls ;  and  T>nh^  has  determined  that  outside  of  the  body  it 
materially  affocta  the  blood  of  mnmmnl^.  Both  Lah6o  and  IIopjio- 
Soylor  (Pfiiiger't  Archiv,  v.  476),  however,  affirm  that  tho  blood  of 
higher  animals  poisoned  by  earbolie  acid  presents  nothing  abnormal :  so 
thai  the  symptom^)  it  produces  must  bo  tho  result  of  a  direct  tnflDcnc» 
upon  the  various  ti^tuca. 

Pont-mortom.  examinations  of  nnimals  killed  by  cnrhotic  add  havo 
jiddod  varyinf;  resulLi,  In  Iiemairc's  inTostigalion,  nothing  abnormal 
WM  found  except  intense  injection  of  tho  aliracntury  mucoua  mem- 
hrano,  a  pseudo-mem  bran  ous  and  purulent  Enflnmmatioa  of  the  bron- 
chial tabes,  wttb  a  disseminated  lobular  pneumonia  or  elao  oongoslJon 
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or  tho  lungs  and  of  the  norvo-ccntrc3.  ProfcMor  Bruckmiillcr,  !n  ITot 
mann'H  invosiigation  (/oo.  «(.,  p,  429),  iound  the  cells  of  tiio  liver  aric 
kiiluoys  Id  a  Hlate  of  fnttjr  deg'eneratiou.  This  proccsa,  which  teern- 
itigly  waa  tho  counterpart  of  the  ehnn^cs  in  phosphorus-poiaoiiing,  WM 
always  more  ndvanto'l  in  tho  kidneys  than  ia  the  livor.  Dr.  Neumann 
states  that  it  -Ktvi  alwayB  prvHcnl  iu  \m  nunioroue  autopsico,  and  thnt  it 
is  u  constant  phenomenon ;  but  Snlkon'iiki  {loc.  cit.,  p. 273)  was  ui>able  to 
find  it  in  a  number  f.f  oxarai nations.  In  mnn,  thtf  poet-mortom  appear- 
Bne«3  nro  very  mnch  the  unmo  iw  in  sniiuaU.  If  tho  aeid  hiw  boca 
ingested  iu  a  c-oncentntted  furm,  white,  hardened  spota  are  fuuud  upon 
tho  mucouti  membrane  of  tbe  moiitli,  oe-wphagus,  atomoch,  aad  ovea 
intcstinea.  Thoy  we,  of  couwo,  dufi  to  il»o  local  action  of  the  poi«on, 
und  are  soinotimos  blackiah  in  tbe  centre,  or  o\'cn  blackish  thriKigbuuL, 
and  very  gcncmliy  are  mrrouaded  by  n  rxid  infianiinalory  zone.  Tbs 
liTor,  Bplcun,  kidncya,  and  indood  all  tho  organs,  aro  found  Sllcd  vitli 
dark,  imporfcp tly-ooa^latod  blood,  such  as  u  habitually  found  nflor 
doath  from  asphyxia.  According  to  JIu>tomanu,  tho  fatty  dogoaoratioa 
of  the  livor  and  kidneys  ia  not  either  in  man  or  in  animalit  a  constant 
or  charact«ri!»tio  phi.>noinenon  of  carbolic  acid  poisoning.  Itcudcr 
found  tho  ronal  epithelium  dogoncrnted  in  a  mau  who  ba<l  boon  fatally 
poisoned  by  tho  dru^  (Jonrn.  de  Pliurm.  et  de  Chim.,  p.  456,  Doc,  1371). 

As  tho  internal  uau  of  carbolio  acid  in  sacb  dlftoaaes  as  gftngrene  of 
tho  lungs  is  BO  cloi^cly  cnnnoctod  with  the  c^uostion  of  ita  cbomical  luAn 
tory  in  tha  ^'stoni  nnci  its  ciiminution  from  the  body,  the  latter  ia  of 
very  groat  intorett.  Since  carbolic  noid  coagulates  albumen,  its  absorp- 
tion nnchangcd  into  tho  Mor^d  would  seem  a  matter  of  doubt:  yet  in 
Bomo  form  or  other  it  certainly  ia  nbsorbud,  m  ia  proved  by  the  history 
of  Its  elimination  and  by  its  having  boon  found  in  tho  blood  (Hoppe- 
f5eyler,  Pfiiiijefs  Archiv,  TJd.  v.  p.  479).  In  exactly  what  form  it  circu* 
Inttti  in  tho  blood  id  not  knovrn ;  but  most  probably  it  ia  oh  an  alknUne 
carbolale.  Lcmrtire  {loc,  cit.,  p.  77)  Btates  that  it  may  bo  fonnd  in  the 
breath  of  poisoned  animals ;  but  IIofTmana  asserts  that  it  m  burnt  up 
in  the  gystem,  bat-auso  he  failed  to  detect  it  in  any  of  the  socrotiona. 
[n  tbiH  cODCliialon  he  i»,  however,  certainly  in  error;  fur  il  has  beea 
diitincUy  proTtid  that  carbolic  acid  is  rapidly  eliminated  from  Ibo  sys- 
tonu  It  has  been  detected  in  tho  urine  by  Alrado  {Zeitschrift /.  Analtft 
ChimU,  Bd.  X.  Iloft  vii."),  by  Patronillard  (Jnurnal  de  Pharmaeie  et  da 
OtimU,  Doc.  1871,  p.  459),  by  Sulkowski  iP/iu^er'a  Arckiv,  Bd.  v.),  by 
Hoppe-Scytor  ((<w.  <it.).  by  Wflldenstrora  {Zeiuehr.  des  Altgaaein.  Apa- 
thdt.-Vereine8,  Jan.  10,  1872),  and  by  Ilauxmaun  (Ibid.);  and  IIoppA- 
Seylcr  (foe.  eU^  p.  480)  has  detected  it  in  the  ealiva.  It  ia  probably 
ekiminated  in  ail  the  accretions.  The  researches  of  Baiimaun  {Zcit4<hr* 
/.  PAjfSiot.  Cftem.  1878,  359),  which  have  been  subBtaniiully  conQniwd, 
nhow  that  the  carbolio  ackl  is  changed  into  a  pecul'tar  Halj>hocarboUo 
acid,  a  sort  of  other-sulph-ncifl.  having  iho  forraulu  C,H,O.SO,OH, 
which  finally  unitce  with  potash  and  u  climicatod  aa  a  eulphocarbo- 
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Into ;  when  Itogt  qanntiUcfl  of  tho  ncid  nn)  ndniJaliitoTcd,  eoino  oF 
\\  e«cApoH  nnchansod,  for  \u  a  fatal  case  of  poimnin^  I'ktrouillnrd 
(_Zfitsc.hr.  dea  Allgemfia,  Apntheh.-  Vereinet^  p.  400)  obtninoil  an  oily  fluki, 
bclivTod  to  bo  puro  curboUc  iLciiJ,  by  ehnlciiif;  tbo  urino  Tcith  other,  nllotr- 
ing  tbo  mixed  fluids  to  ee]>a.rat«,  and  roraoving  tho  olboroal  kyoraod 
evapomting. 

Allhoiii;h.  ns  ntnlod,  carbolic  lU-ud  ia  to  aoino  oxtcnt  otimlnotod  IVom 
the  »y)rtom,  a  portion  of  it  it)  burnt  up  in  tho  body.  Tbo  black  coloring- 
mattor  of  the  ohnmptoriBtio  urino  of  carbolic  acid  poisoning  in  in  all 
probability  an  irjwrt  from  carbolic  acid,  forinod  by  ita  partial  oxidntion. 
Uauxmnnn  has  proved  that  it  ia  not  altered  liwmatin  or  any  flxod 
(.•olorioj;  princ'ipio,  by  finding  that  tho  urino  ie  eloiircd  np  by  hoiktin* 
after  tho  addition  of  aa  ncid;  and  biH  conolu.4ion  is  corruboralud  by 
tho  obsonration  of  Dr.  Stcvoncon,  of  Gny's  Hospital  (Sn't.  Med.  Jburs, 
April,  1870),  vrbo  fuund  that  tho  blairk  urino  doos  not  contain  inorfr 
than  a  normal  proportion  of  iron.  When  carbolic  acid  is  oxidiKod 
outAtdo  of  iho  bo<ty,  ns  by  the  Action  of  pei-mnnganate  of  potossiam, 
oxalic  acid  is  furniod ;  and  Salkowski  has  found  that  when  pbnnic  ac-iJ 
is  given  to  animals  oxalic  acid  appoara  in  tbo  uKso.  Other  obncrvora 
buvo,  howoTcr,  itailod  to  find  thoao  oxnlatoe.  Fr.  SchafTor  (Joum.  f. 
Prakt.  Cttem.,  xviii.  282),  A.  Uorbaoh  (  Virchow's  Arckio,  Ixxvii,  226), 
and  R.  Baumann  and  0.  Prousse  {ZrHichr.  f.  Pfiyn'ot.  Chan,,  iii.  liMJ) 
found  that  tbo  phenol  was  at  least  in  part  oxidized  into  hi/drochinont 
and  partly  into  a  grooni!<h-black  subRtftnoc  upon  which  tho  colorini;  of 
the  urino  noemB  to  depend,  Tho  rosoarcbos  of  L.  Briogor  {^Zeittchr.f. 
Klin.  Med^  1881,  ii.  25)  toil  him  to  tho  conclumon  thai  when  carbolic  acid 
is  takon  in  not  too  largo  qnuntitics  a  portion  of  it  nnitOBwitb  sulphuric 
acid,  and  a  pc^rlion  of  it  ig  conrortod  into  varioufl  colored  oxidation 
pnxlucta,  some  of  which  aro  very  poisonoud.  According  to  the  experi. 
monts  of  W.  Kochs,  this  change  occurs  in  the  lur^  abdominal  f^lnndnlar 
TiKora  {Arth.  f.  PJtjfsiol,,  xx.  C4,  xxiii.).  Sehmiodebcrg  has  rooontly 
come  to  the  conclunion  that  no  phenol  ifi  oxidir^d  in  tho  body,  but  that 
it  Is  all  eliminated  in  combtnaiiun  wilh  itulpliiinc  acid,  or  to  a  loM 
extent  with  glyco-nrontc  acid  {Arch.  /.  Exptr.  Path.  u.  Theraf.,  xiv.  288). 
The  ovideneo  a,  however,  too  strong  against  this  view,  and  the  true 
conclusion  mmjuis  to  be  that  when  carbolic  auid  is  takon  in  fjrtat  estteaa 
it  it  inpart  eliminated  aa  carMie  add,  and  that  tlio  remainder  of  it  (tbo 
whole  of  it  when  taken  in  moderate  amount)  in  pari  eacapa  in  combi- 
nation with  an  ctfiali  a$  tvXpho-carb^Uc  and  gt^&tvrcmie  acidt  and  ii  in 
part  axidiitd  in  tht  tystem.     (See  alw  page  621.) 

Stidoler  (Ann.  d.  CA«n.  vnd  Phana-.  Bd.  Ixxvti.  p.  17)  di«rovorod 
that  wbon  eatphuric  acid  was  fVeely  added  to  cow's  orino  tbo  lattor 
yielded  upon  distillation  carbolic  acid,  and  concluded  ihorofWim  that 
normal  urine  contains  carbolic  acid.  He  has  licou  corruboralud  by 
Buliginsky  (IloppC'Scyla's  Med..Chem.  Unlertuck.,  p.  234)  and  by 
Uoppe-Seyler  (^P/figer'a  Archiv,  187S,  Bd.  v.  p.  470),  aiid  phenol  is  oeiw 
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tainlv  a  coniitl(u«iit  not  only  of  tho  urine  of  cattle,  l)Ut  bIbo  of  that  of 
meo,  dogs,  boreos,  and  probably  olhcr  animals.  Baunuinn  has  6uc- 
ceedcd  in  producing  carbolic  acid  out  of  Bl>rin  by  a  protrnctod  diges- 
tion with  iho  pancreatic  f:I:iii(lu1ar  KubstanCf),  and  Ncnck!  and  Brit^r 
hbT«  found  tliiU  il  i^  coristiinlly  present  in  normal  buntaii  fiaecM.  ll 
u  probablo,  OA  a««orl«d  L>y  SAlkovrgki,  that  tlic  acid  ift  furmod  in  the 
organism  aa  a  tato  product  of  tho  pancreatic  dtgoaiion.  It«  olimination 
by  ilio  urino  is  cnurmuiisiy  increased  in  ilcuB  (ono-bundrcdfold,  8aU 
kovr^ki),  and  diminibhod  in  anicmia,  phthisis,  ecorbutoa,  scrofula,  and 
qancor  (IJricgor,  Med.  CimtraWl^  JS7S,  p.  545).  Hoppo-Soyler'g  theory 
that  the  acid  duoa  not  pre-«xi«t  in  the  urine,  huL  ia  formed  out  of  in* 
dican  during  tlic  prciccKscti  employed  for  procuring  it,  is  not  tcnnble. 
It  nppcnra  to  be  formed  from  itm  nlbuminouB  substuDCCe,  tjrosin  being 
8Q  inUmtodiato  product,  (tioce  Brivgcr  has  found  that  the  takin;;  of 
large  dosoiiof  tyro^n  in  followed  not  by  elimination  of  tyro»in,  but  by 
a  groat  incrcaeto  of  tho  urinar)' pUcnuL  It  ia  quito  possible  iLut  tlio 
ph«no1  is  formed  id  the  intoetino  by  fcrmentatiTo  changes,  as  Baumana 
boB  nolicecJ  tho  closely -nil  iod  nubstnnco  indol  produced  by  tho  puir»- 
factJVc  cliangcit  in  a  mixture  of  albuminous  substunvc  with  a  small 
quantity  of  pancroan  and  a  little  carbonate  of  ammonium,  (See  Pfiiiger'e 
Arehiv,  xii.  S€2.)  In  this  connection  it  is  interesting  to  note  that 
ChriHtiani  has  not  been  able  to  find  phenol  in  the  urine  of  chickens  fed 
upon  Toyetalile  diet,  atlhongh  a  notable  amount  is  present  when  a  flcsib 
divt  is  allowed  {ZeiiAchr.  f.  Phyiiol.  Chem.,  ii.).  In  a  ftcrios  of  cspcri- 
monla  Br.  I.  Munk  obtained  throe  grammes  w  the  average  exciMtioD 
of  twenty-four  honn*  O-om  a  hornc  (,4reA,  /.  Thierheilkunde,  viii.  IM). 

Local  Action. — ^Tho  local  action  of  carbolic  ncid  is  Tory  dcddod. 
Applied  to  the  flkin,  it  producos  at  once  a  burning  pain,  and  in  a  few 
minut<>«  n  peculiar  whito  epol.  If  the  acid  be  removed,  tho  pain  con- 
tinues for  some  minutes,  and  the  white  color  changes  to  a  dark  or  red 
etain,  which  gradually  fades  away  as  the  dkin  doHgunmatea.  On  a  pro- 
longed application,  carbolic  acid  does  not  blister,  but  causes  tho  forma- 
tion of  an  eschar.  A  curious  loeal  action  of  curbuUc  acid,  to  which 
atloiition  waa  drawn  almort  simultaneously  by  Dr.  Erasrana  Wilson 
{Journal oj  Cutaneous  Medicine,  June,  1870) and  by  ]>r,  J.H.  Bill,  U.S. A. 
(American  Journai  of  the  Medical  Scicneei,  Oct.  1870),  le  duo  to  tho 
properly  which  it  has  when  applied  in  concentrated  form  of  causing 
very  gi-ont  local  amcsthc-ua.  The  complole  loss  of  fueling  is  iiot  con- 
fined to  the  tiseuo  killed  by  the  drug,  but  oxtonda  some  little  di&lanco 
inwards. 

'I'liKtLAPKiTncs. — In  the  doses  in  which  it  is  usually  given,  oarbotia 
acid  exerts  no  pureeptiblo  dTwt  upon  the  system.  U  has  been  used  to 
a  considorablo  extant  in  zymotic  discoBos  for  tho  purpose  of  dcetroyiojf 
tho  poison  in  tho  blood.  Even,  howeTor,  if  such  poison  be  microooCiGi 
or  bacteria  thure  is  no  rcASOD  for  behoving  that  those  arc  more  i^onsitix'a 
to  the  action  of  the  dnig  than  ia  the  hunuui  oijjani&m;  and  clinical  ex 
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perionco  with  llio  add  iu  (tiow  discnncs  luu  ctirininly  dtitnonslrtitod  its 
UHclcsHDCiBti.  Tbo  Htudy  of  iln  iihyniolo^cal  aclion  liiw  fniled  to  nhotr 
tho  poesessioit  of  any  property  wliich  fbnulJ  run<lvr  the  mctliiiiie  valu- 
ablo  in  cnn^titiiliona]  <lisoiu««.  Our  pliyeiologiea!  It nowk-tlgo  conforras 
witli  clinivnl  experionoo  in  ahowing  tliat  citi'liulio  avid  in  uf  no  toIuc  in 
eonetittilional  diaoaaos,  and  it  is  employed  diivclly  In  mcdidno  only  for 
IM  local  cffortA. 

Internatl^,  carMio  acid  in  a  Tcryvnlunljlo  romody  In  ihe  troatmont 
of  variuuii  furma  of  nervous  irritability  of  tho  gnsln^intcsLinal  mucous 
mcmbmnen,  oepcRiulIy  when  thoro  is  also  a  tendency  to  fermontntivo 
chftngtifl  in  llio  fiwtl,  fix  tho  result  or  iinporf«ct  digestion.  Id  nervous 
vomiting,  and  in  g-istrodi/nia,  it  inny  be  giren  in  dosed  of  ttom  ono  to 
two  grains,  repented  at  interrnla  varying  JVoin  fiftiiin  tniuute*  to  two 
hours,  according  to  tb«  Byinptoms  of  thucase.  In  diarrham  of  irritation, 
IU)  well  ajt  of  relaration,  it  ia  ofleo  of  the  urenlcm  gorrio*.  The  coin- 
birtstion  of  on«  or  two  grains  of  carbolic  avid  with  ten  to  twenty  graitia 
of  biamutb,  giron  in  emulsion  or  in  capaulefi,  is  one  of  the  most  geo- 
cnilly  usL-ful  of  dinrrbfxa  niixlnTx.>s.*  In  (ftingrenc  of  the  Ivnga  tho  in- 
ternni  adtiiinisiration  ofcarWIic  UL-id  combined  with  the  use  of  a  wcnfc 
solDtion,  l«n  drops  to  the  ounce,  by  atomixntion,  is  said  to  b«  of  gnat 
niML  The  uso  of  carbolic  acid  as  nn  antipyretic,  as  inaiiguratod  by 
Professor  H.  >L  JJespUitit  (Gae.  Bel/U.,  xvii.,  13S0),  httt  itut  found  ijivnr, 
and  is  scarcely  justifiable. 

The  exlemal  utte  nf  carbolic  acid  l>olongs  to  tho  domain  of  sur^^ery 
ratbcr  llinn  of  mudiciiio,  and  I  abal)  diHctus  it  very  briefly.  An  a 
caiutic,  carbolic  noid  in  not  available  wben  largo  masacnof  tidsiio  are  to  bo 
destroyed,  but  it  mnjiofton  bo  employed  with  adTantng«acain8t«mdy/o. 
mata  and  Kimilur  growths.  Eron  in  nuch  rates,  lo  be  efficient,  it  must  be 
in  the  most  coaccntmled  form.  In  diphtheria,  ulcerated  xnre  throat,  and 
d/fA/Ao«arfomafi'(M,  ilficonceniralM  eolation  in  glycerin  may  Iks  carefully 
applied,  by  m«ans  of  a  camol'A-bair  brush  or  a  mop,  as  a  mild  causlio 
BCorc«ly  capable  of  destroying  aound  titauA,  In  variotui  forms  of  in- 
dolent nicer,  in  iU-eondHiontd  looviub,  carbolic  acid  affords  a  very  itsofhl 
•timulaat  appltcatioo;  in  "burns,"  properly  diluted  with  oil  (gtt  x  to 
f  Ji),  it  is  one  of  tho  very  boflt  remedies  that  civn  ho  Uf<d,  relieving  pain 
by  itaansMtlietic  proporlies  and  ut  the  same  time  leiMoning  suppuration 
and  facilitating  cicalrinatlon. 

Dr.  Bill  (loe,  fit.)  ba«  omployod  carbolic  acid  as  a  local  anicethctic,  in 
n  number  of  cance  of  minor  opcratiotis,  always  with  the  nMuIt  of  pro- 
venting  or  greatly  mitigating  pnin.  Hi^  plan  in  opening  a  felon  is  to 
souk  tho  finger*  for  6t\cvn  minute*  in  warm  water  cnntnining  three 
p«r  cent,  of  the  acid,  and  then  to  draw  a  brush  dipped  in  the  ood- 

*  In  4l>|»«Mlnft  thli.  If  MpMtMb««Md,  Ike  two  iM|[T«di«ita  •boild  W  IhMounhly  nliaJ 
MiTt  |.ullluf  Id  i  U  •*  Bmaffion  V*  •at^lnjf^J,  lliv  k4>l«  itiiNild  b«  »lMi4  «ii  ll«  ««rh  or  l*J4 
I^B  Iu  ■Itlii  to  pnrtat  f  tisucat  nfiraltg*  nf  tba  klMialk. 
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ccntnitod  iicid  along  ihc  line  of  llio  invision.    Bninetiniefl,  when  a  dc 
inci>iioQ  is  noccaanry,  a  eenaiiive  part  ie  reached.     Under  tbe»o  cii*^'1 
otimi^Uncoa  he  i»  acctistomod  to  brunh  out  the  wouad  snow  wilb  the 
siuestlietic. 

8a  fkr  at}  T  know,  the  first  to  BU^tp^t  flnd  employ  deep  injeeti<m»  of 
earbnlic  acid  aa  a  mesna  of  combittini;  deep-teated  in^ammatimu  mu  I>r. 
J.  A.  Eames  (Jtrit.  MM.  Journ.,  Mny,  1S73);  but  tho  inotbod  liiw  boon 
DHpocially  stndicJ  by  Professor  C.  llueter  ( Daitfch.  Zf.itxchr.  f.  Chir.,  iv. 
1S74  ;  Schmidt's  Jithri/iicher,  BJ.  cL-tiv.  p.  144).  Hu  cmplo^'o  a  Iwo-pvr- 
c©nt.  solution,  n  woakor  ono  not  b©ing  eflicioot,  and  a  etrongor  one  cn- 
dangorinjr  the  ?oa;i^ulntion  of  the  blood  nnd  of  tho  oxadatioii  in  the 
inflamed  tissit«.  Of  thU  nolutiun  ha  use;*  nt  one  tirnc  never  more  th»n 
half  a  drachm,  and  generally  le^  than  thin.  After  anicsslhetiBing  tho 
flktn  by  the  local  npiilication  of  carbolic  nctd,  h«  introduoos  the  hoUoi 
nwdle  into  tbo  cunire  of  the  inflammutiun  obliquely,  fto  &a  (o  dimininh 
u  ihr  Rs  pomihie  Iho  chances  of  tho  intraduction  of  sir.  To  avoid  tho 
danger  of  throwiu^  tbo  acid  directly  into  tho  circululion,  the  Doedle  i»* 
not  connoetod  with  the  sjTingc  until  it  ia  seen  that  no  blood  oomM  oat 
through  it  If  the  extent  of  inflninod  ti«8uo  be  Inrg«,  §everal  injectiom 
(in)  pmciiacd  ul  ono  time:  in  aeute  casoH  they  ore  uxualty  rvpeatod 
iwico  a  day,  in  chronic  cases  overj-  day,  or  evorj*  other  day.  Dr.  Hooter 
has  made  about  a  thousand  of  tlic^ie  "  parenchymatous  injoctionsi,"  and 
only  ton  times  bus  nny  iiiflnrnmation  been  excited  by  thorn.  The  pain 
is  usually  very  alight,  and  the  relief  a^paront  in  ono  or  two  days  at 
most.  In  ckronie  ftfrtocitis,  the  drug  is  thrown  into  tho  joint  onoc  in 
two  or  throo  diiyti,  and  tiic  method  bafi  benn  pntctiaed  by  Dr.  Huetor 
with  asserted  extraordinary  sucoesa  in  glandular  swelUn^t  and  I'n^din* 
niA^ions,  phleyiMns  of  all  grado^  and  characters,  aysipeias,  potsMoi*! 
wounds,  inflamed  burta,  hydrocde,  and  oven  in  bcne-ditMM. 

The  pniL-lice  haa  l^oen  followed  with  satisfaction  by  Dr.  Aufhjcht  In 
erytipeias  (Crutralbl.  f.  Med.  Wiaen.,  1874,  p.  129),  by  Senator  {Berlin. 
Klin.  Wochensckr.,  1876,  p.  (19),  Madcr  {Ontralbl.f.  Chir^  1877.  p.  376), 
and  Kunzc  in  acute  and  i<ubaculo  rheumatism  (C^ttralbl.  f.  Med.  iriswn^ 
1874,  p.  479),  by  Hagen  in  several  diverae  inflamniatiotis  {Se^midts 
Jithrt)..  Bd.  clxiv.  p,  146),  nnd  by  I.  Schmidt  In  chronic  st/novitis  (Ooi- 
tratbt.f.  Chir..  1876,  p.  &52).  I>r.  Hagon  ban  even  used  them  injections 
with  very  e.tcclient  rosulta  in  throo  casee  of  eevere  angina  which  ho 
bolievod  thrcatoncd  diphtheria,  throwing  tbo  pomedy  into  tbo  neighbor. 
hood  of  Che  second  trarheal  cartilage.  Br.  Uo»o§  K.  Taylor  {Amer. 
Jovrn.  Med.  fici..  April,  1682)  has  used  injoodons  in  ono  hundrtxi  and 
filly  casoe  of  buboes  and  othomHiM)  oolargod  gland*,  with  nnifortn  BttO^' 
oeaa.  Ho  thrown  Into  the  inflamed  part  about  twenty  miniinfi  of  an 
eight-grain  solution  of  the  acid,  previcKitdy  chilling  the  sartbce  with 
an  ether  »pniy.  Tho  total  evidence  nooms  to  shovr  that  thi»  metliod'^ 
of  treatment  ia  both  safe  nnd  effective. 

TyxicoLOoT. — Tho  number  of  fatal  easea  of  carbolic  acid  poisoning 


now  on  record  Is  qolto  largw,  and  tho  list  m  eonatnntly  growing.*  The 
lymptoraft,  allbongb  rarying  williin  curltiin  limiu,  aiw,  on  tlio  wbole, 
quite  QQiform.  Thoy  nlmost  alwayB  Appear  in  a  very  short  time  aAor 
iha  inffcalion  of  tho  poiaon.  Somctimca  tho  rapiJilj'  of  the  fatal  rwuU 
almost  equals  that  of  pniwtie  acid  poisoning.  Thus,  Dr.  Taylor,  U.S.N. 
(Phiia.  Med.  Timet,  vol.  ii.  p.  284)  reeonla  a  c-uw  in  which  about  an 
otinco  is  supponod  to  have  been  iii'roii'lwl,  and  in  which  tho  irian  foil 
unconscious  within  t«n  eoconds  aAor  taking  th«  fatal  draagbt,  two 
minutM  aflerwards  waa  toully  unconscious,  puliwlosfi,  with  imigular 
dt.ilant  jEcasping  n.-*tpiratioiai!i,  and  iu  l&m  ibiiii  a  minuto  later  was  dcao, 
appart-nlly  In^m  curdiac  paralyaia,  ainco  tho  impube  of  tho  bciirt  was 
entirely  lost  before  the  cc«8ation  of  respiration.  Gonerolly  some  min- 
ut«B  elapae  before  the  symptomn  duvelop  themsolvoa:  natmca,  coM 
aw«ftlB,f  and  stupor  deepening  rapidly  into  inaciisibility  and  collapse, 
an  th>  most  froquont  phonomcrna.  During  the  period  of  insensibility, 
ooniplete  abolition  of  rcQex  movomcnla  and  anteathcflia  of  tho  Tnucoiiii 
membranes  bave  sometimes  been  noted  (case,  Jovm.  <le  Pharm.  et  de 
CAim.,  Dec.  1871) :  indeed,  it  in  MraiTcly  rIniihtfViI  that  in  all  canes  bolh 
aenwbility  and  roHcx  morcmonta  aro  profoundly  nftectocL  Convulitions 
are  only  exceptionally  prownt.  Tho  eymptoma  at  oulhtpee  are  usnally 
well  dovotopud,  and  the  pubte  is  genenilly  feeble  and  very  iVeqnent,  hnt 
hoa  boon  rvcurded  ait  bt.'in<;  tvductKl  to  from  forty  to  fifty  per  minuto 
(case,  Med,  Times  and  Gas.,  April,  1371).  Ilsmoglobinuria  baA  boen 
noted.  Dyspno-'ii  is  often  extreme  ;  the  rospirations  may  bo  atorlorotia, 
are  usually  very  rapid,  and,  in  tho  udrnnccd  alugc:!,  Kbollow.  In  Tory 
rapid  Ciisos  ihcy  are  irregular  and  suspended  at  intervals.  Total  tem- 
porary ainnuroitig,  with  contraction  of  the  pupil,  has  been  not«d  (case, 
Berlin.  Kfin.  Wockensehr.,  xix.  748).  Death  may  occur  in  a  very  fow 
minutcH  ;  but  usually  the  patient  lives  fVom  one  to  I'^n  Imur^  and  life  biM 
been  protracted  fur  nixty  huuns  (cam,  Sydenham  Sac.  Ycar-Book,  p.  446 
1871-73 ;  amount  taken,  one  and  a  half  ounces  of  the  commeroini  acid). 
ta  Dome  caHOii  a  great  amendment  bait  oeciirrcd  and  con  scion  ene»s  been 
restored,  but  after  some  houre  rather  »udden  lalnl  cotlapae  ban  come  on 
(case,  Brit.  Mfd.  Jwrn.,  P«b.  1861).  The  minimum  I'uUil  dose  of  car- 
bolic acid  in  not  known ;  but  lialf  an  ounce  has  eerenil  times  caused 
death  (Med.  Tina  and  GaztUe.  1870,  ii.  474;  Phita.  Med.  and  Surg. 
ltep.,J»n.  1871);  Zancfi,  1878,  ij.  &10),  and  a  little  over  a  drncbm  la 
reported  to  have  killed  a  man  sixty-four  yean  old  (London  ZancH, 
1869,  i.);  in  a  cose  of  puerperal  metro-peri tonitlfi  fifly  dropH  eontrib- 
atod  towards  the  Oita]  result  (.Dr.  A.  D.  L.  Nnpior,  Tratu.  Med.-Ckir. 
Soe.  Sdinb.,  ii.  76). 


* 


*  RcfirtncM  to  on*  bnndrel  4nd  tiitj-tiiBB  cmw  of  Mrbollo  wiiil  potoaalnE  have  baea 
aollwtMl  bj  II.  Robert  {Setmldft  J^kw*.,  txtir.  !!»). 

f  Tht  BxaNlva  •wmUbk  wsetiDiM  ibhi  In  auboKe  »H'I  poiioklnf  Tfa.  OlM  bsllarw  tt 
^  vr  caalnl  orkgln,  •Itiet  i*  >  ^i*M*4  oal  witk  ona  wUlu  B*rr«  cut,  n*  tutmt  tmm*  tram 
lb«  h|jBi«l  put. 
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Tlie  IVeo  oxtenml  uso  of  carbolic  aciJ  ts  by  no  maun*  Ceroid  of 
dnnger:  Dr.  Fiilckson,  after  (wo  hotirs*  exposure  to  carbolic  acid  apray, 
rccOTflrod  from  his  iirino  thirty  grains  of  cnrbolic  acid  {Arch.  f.  Klin. 
Chirur^.,  xxvi.  204),  ami  ho  doHcribea  !i  mnraamuB  or  chronic  jwiisoning 
roaiiUing  ft-om  the  surgical  use  of  die  rvnietiy.  The  Hymptoms  aro 
said  to  bo  livudachc,  lo»t  of  appi;tito,  broncbiul  irritation,  which  finally 
may  bocomo  vory  sovero,  severe  painn  in  the  rejfion  of  the  kidney,  ro- 
eun-ing  voinili  nf^r,  pmntna,  or  irnnoiis  pflriP»tlic*i!P,  and  loss  of  power  in 
tba  lcg«.     (Sec  also  paper  by  Br.  Wallace,  Brit.  ATnl.Joum^  April,  IS*!'©.)! 

There  have  been  niiniorous  cases  of  acute  poisoning  from  tbe  ox- 
temnl  aae  of  rurholic  n<-id.  A  Hinglo  vnf^nnl  injection  hojt  pruduuml 
very  severe  ooiistitutional  resulfa  (^Schmidt's  Jahrb.,  Bd,  eei.  p.  129), 
Prnfos'or  R.  Kfihlcr  reports  {Idid.,  lid.  civ.  p.  276)  the  cnswt  of  two 
jotirrjymcn  joinere,  eulTuring  from  scubies,  who  Applied  extontally^ 
oneh  nboiil  a  hdll'-ounce  of  carbolic  acid,  in  watery  solution.  On*  ot-i 
them  w;is  louiid  dead.  TTin  fellow,  who  suffered  ft'om  iinconsciousaew 
and  drunken  delirium  ending  in  unquiet  eluep,  alter  his  recovery  stated 
that  directly  flflor  rubbing  himself  %vith  the  Bolotion  ho  had  giddinoeei. 
that  »eren  or  eight  minutes  Inter  his  eompniiion  coinplained  of  btiming, ' 
but  that  of  what  look  place  nftcr  thin  he  knew  nothing.*  It  ia  xcarcwiy 
nocoHsary  to  refer  in  detail  to  caflofl  in  which  Horioiin  roRulta  ha%'o  foU 
lowed  the  Biirgicnl  u»e  of  carbolic  acid.f  In  the  /-onrfon  ^Tedifal  Hee- 
ord,  Oct,  15,  1887,  ia  recorded  a  very  Herere  case  of  poisoning  in  sn 
iiitant  produced  by  the  ugu  of  carboliKcd  cotton  wool.  Ttic  local  appli< 
cation  of  carbolic  acid  lias  in  a  Dumber  of  instances  been  fullowod  byn 
severe  local  gtiagrono.  For  eaneA  see  Mrd.  Timrs  and  fiazrtU,  vol.  ii., 
1870;  V Abeille  Med.,  1871 ;  .Vft!.  A'eiM,  vol.  i.,  1890;  and  Bi(«.  Soc.  Jfprf. 
d.  H6p.  d.  Parii,  toI.  vl,  1889. 

The  diagnosis  of  carbolic  acid  poisootngt  during  life  ought  in  mostl 
CMOS  to  be  practicRblo  ;  for,  allhough  t^iOftymplomit  i^iniulatoeomo  forma' 
of  ap«p!c!cy  too  closely  for  the  dingiiosia  to  be  made  fi^)m  ihcm,  very 
generally  tlie  odor  of  the  drii;^  can  be  perceived  about  the  person  of 
the  victim,  and  close  examination  of  the  month  will  ncnrly  always  ro- 
voal  traces  of  the  local  action  of  the  acid,  in  the  fonn  of  uAite,  hard- 
med,  or  corrugated  pattlies  of  mucous  membrane.  Kither  these,  or  a 
blackish  urine  in  conjunction  wilt  the  eymptoms,  are  diagoostio.  Attar 
death  a  strong  odor  of  cnrbolie  acid  can  almodl  always  bo  poreoired 
when   the  body  is  opened,  and  the  raucous  membrane  of  llie  slonuich 


•  Per  other  fkUl  etttt,  Miinilt  JI-".  Tl.fmp.,  t.  1i«t.  p.  2KS. 

f  CoDialt  Urifitti  UrillenI  JaHrnnl,  March  1,  1ST3, —  il<»t1i  from  kbtorpltva  I J  ■  w«iut4 
four  tnchn  tunj; :  J^'fc  Vfirk  Mtdital  ffanOt,  April,  ISTl ;  UriilA  MeJi'mt  Joiimat,  \66Si,  p 
IIO,— Iwa  fnlnl  mat,  Mtd.  Timr*  <rii(l  fiiri,  1VT8,  ii.  Ifll ;  H'i>n(r  M<J.  W»tltiutlri/i 
18r»,  seI(.  1333. 

t  5iDC«irHtlng  tha  •.rtielBOD  Cii*halai*dCatiiphjir.  oa  pB|:«il3I,  Ibavonen  UtrwMrabo* 
of  CoinlHaitU and  Pranfois  (JVantpW/iW  Mf4.,M9^,\a  vhlch  lllifthan  thU  «b«alit}«Me>l 
in  Ibo  lowgr  *iiiio>U  ilnoii  "  •  powerful  |Hiwri,  pt-xlualiig  vomitinj,  ta.II  of  UutpamtBr* 
bloody  nrios,  •plltptifurin  coDTDUianii  ftnJ  dcktb. 


ASTIPYHETICS. 

nfTonls  vory  rcIiaMo  criclcneo  as  to  the  caum  of  death.  Accordiqg-U 
Dr.  A.  liillur,  tliu  urine  ol'  carbolic  ucid  poiiKitiiiig  u  first  paMwl  voriea 
IVoni  a  citiar  yullow  to  »  golden  yellow,  nnd  upon  slatiding  in  the  air 
beoomos  dark  olivo  and  Anally  ofton  (jlnckish  grooii.  Soniottinos  il  it 
groeu-grooD,  but  it  miiy  appear  to  bo  normal  (case,  St:fuHidl's  Juht.,  Bd. 
ooii.,  p.  238).  This  ciu-bolio  aoi4  ariac,  if  treated  with  uitriu  acid  and 
atlurwanU  with  potUMtn,  hooomei,  Btlcr  a  c«riniti  (U>i;ko  of  conconiju- 
liuu,  hl>MMl-riMl  or  brown-red,  changing  thruugh  pva-groon  to  vjolot. 
Carbolic  acid  mised  with  uriae  does  not  an^wur  thta  le^t  {SehmiJt'a 
Jakri/itcher,  lid.  clxir.  p.  144).*  The  ubsonco  of  carbuhc  acid  uriao 
proves  that  the  case  is  nul  one  of  poisoning,  tiaumann  and  Uuvter 
dodaro  tbat  tlio  earlivtit  symptom  of  the  poisoning  in  disappvaraDcc  of 
iho  Bulpbatos  fVom  the  urino  (Zeittchr.  f.  Phtftiol.  CAem.,  i.).f 

Id  a  CAtio  of  carbolic  acid  poieoning  emctica  are  generally  aseloaa, 
owing  to  tho  paralysis  of  the  stomach  whic-h  oxiets,  aud  thu  fituiii:iL-li- 
pump  must  bo  employed  to  empty  the  ri-mrua.  Alkaliw  in  oxccm  are 
of  Homo  value,  according  to  Husutnaau,  wUo  employs  a  Kaccbanite  ot 
l)me,|  and  Ibu  fruo  ingestion  ofoild  waa  formoHy  rccommoDdfid;  but  to 
Baumann  and  iiiiotcr  (Afed.  Timea  and  (r,i:.,  H.,  1878)  bulongn  Lho  cre<lit 
of  dlMCOvvriiig  lht>  pru^wr  aniidolv  to  carbolic  acid.  They  found  that 
during  carbolic  nrid  poinnning  tho  eulplialcH  disappear  from  tho  urino, 
and  that  if  a  eoltihle  nuiphaio  bu  given  n-octy  to  nn  animal  poiitoncd 
with  uarbulic  acid,  the  lalt«r  will  bu  L<onvurmd  into  a  hurmlowi  sulpbu- 
carbolic  ocid.g  Sonnenbnrg  dl»covored  ihnt  in  patients  presenting  the 
dark-colored  urine  and  other  «ymptonis  of  putnoiiing  ruHulting  fVcm  tbo 
too  fVoe  «xtcrnnl  um  of  the  acid  all  trouble  disappoara  upon  tho  adminis- 
tration of  the  aiilpliate  ofsodiuni ;  and  I>r.  1>.  Cerna  {I'lixla.  Affi.  Tima, 
ix.  593)  hna,  in  an  elaboruto  Hcricti  of  expcrimuntH  upon  aaitnols,  cm- 
ployed  the  aulphate  of  magoeeium  with  untiro  success:  so  that  it  may 
be  considered  c^tnbltabod  that  a  foluble  auipAttte  \s  tho  proper  anttiiore 
to  carbolic  acid,  and  that  it  should  be  employed  vety  freely  and  in 
all  atoges  of  the  loxa^mia,  as  bving  capable  of  noutniliziiig  tlio  poiflon 
in  the  blood.  The  chemical  luator)'  of  phenol  iniudu  of  the  body 
explains  why  the  milphates  ord  to  eiticiont.  Dr.  Do  bi  Bate  (_Hull. 
OeiLiie  3'<b£'ri^.,cv.418)affirmB  that  hoobtainiyl  vory  happy  nwulta  in 


*  For  mMtiuJ  tif  dtli>rllii)t  oarbotU  ulJ  Id  nrlao,  m«  Loud.  iltd.  Sir,,  IfiTT,  p.  4^3. 

t  To  lUUd  Iha  dlAlonlloa  »f  inlpluttai  In  tba  ariBfl,  niooT*  mnj  Ubuism  prwant  hf 
Mlinf,  ■ol'lirr  ■  itb  M«Ua  mM,  and  144  •blorid*  o(  bvium  ia  mcou.  Thit  imj;ulI  g>>  a*  » 
BDilkj  alvud  of  anlphatc  ot  bwlnin  !■  tb«  pt«*UM  ef  (HlptutM,  but  •  mciv  bu«  0(  no  >ller- 
•UOB  la  aarbollc  aclil  [ii>itaDlBf. 

{  MMOlra  •liIiMii  jhUU  of  nipr  I*  forty  {aria  of  dblillod  m»^m.  ud  aild  flra  parte  of 
B>u>lUlini«(  •lijcl  tot  IhrM  da^*.  itlrrtnf  (rom  llmi  U  Itmc,  Hlur,  uidoTaptiratotvdrjaBa. 
Tba  praduot  tbu  uWaiaea  JuaatiM  —tUj  in  valor. 

I  For  k  Mnilj  «f  tulpbo-cwWIlc  kolJ,  »o«  La  Triif  3iU.,  J11I7,  1651,  33S.  M.  P. 
Vlflat  aanni  thai,  vhllo  not  poUoooiM  M  tba  hlcbcr  Bniinala,  It  It  ■autiiaattlifoiiDBnl.  M. 
lUliuttMi  (OMipt..iImf.  Sor.  BitL,  \%tl,  UL  At)  Bndi  Ihu  Ui«  acid  U  ilnplr  a  hebla  pur- 
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one  cnso  of  carbolic  acid  poieouinij  fraiu  inhnlnllons  of  oxygen.  Dr. 
Jos.  Sz_v(ilow8ky  savod  a  pulBoloBS  nnd  apparotilly  dying  cliild  icn  hours 
aftor  tbo  ingestion  of  the  carbolic  acid,  by  hypodermic  injections  of 
cthor  and  the  ndnii  nisi  nation  of  dilut«  sulphuric  acid  and  eulpbat«  of 
eodiuin  (-St.  Pctcrsb.  Mrd.  iVochensckr.,  1883,  x.  87).  So  long,  Uicrofoi-o, 
as  a  patient  can  awallow,  the  antidote  of  carbolic  acid  should  bo  j^ivcn. 

Carbolic  Acid  as  an  Anti»pptic  ajid  Germicide. — In  1870,  Graoc  Calvert 
proved  that  albuniou  wiw  pi-oscrvwl  for  clovon  days  wIumi  rnixcd  with 
cai'bolic  acid,  nnd  Dr.  John  Dougall  that  ono  tvronty-fivo-buiidrcdth 
part  would  destroy  Bpormatozon,  and  tho  higher  inflt^ona.  Schro«t«r, 
in  1878,  found  thai  0.0501  per  cunt,  (une  in  tvro  tliounaad)  would  keep 
fl«ah  for  four  wookn,  and  0.2  per  cent,  pennaiieiilly.  It  was  aoou  (bund 
that  the  acid  acted  ovoq  xaoro  powerfully  upon  moulds  than  upoa  putre- 
factive organitimB. 

The  Ant  to  study  tho  action  of  carbolic  acid  upoa  vuccino  lymph 
woru  Bruidwood  and  Vuchor,  and  tiioir  expcriincntH  have  been  repealed 
and  extended  by  Dooj^tl,  by  J.  W.  Miller,  by  Iloppe^yler,  and  by 
Baxter.  EiLch  of  the  last  two  obntervors  found  that  two  par  cunt,  of 
the  carbolic  acid  destroyed  wiUi  certainty  the  infoctivc  power  of  vnc- 
dnc,  a  conclusion,  on  the  nhoto,  not  diecordaut  with  that  of  iko  other 
obMrvers. 

The  frermieidal  power  of  the  dnig  haa  alRO  been  ntudied  by  IIuj;go^ 
ItoHcnbach,  Baxter,  Stern Iterg,  Dnvitiiic,  Kooh  and  BIy th,  Arloing,  Coruo- 
vin,  Tliomais  and  rarious  other  observers,  upon  nlmoat  all  the  knovra 
forms  of  infuetive  organiatni*. 

Tlioir  concordant  testimony  tihovvs  that  ono  per  cent,  in  an  aqueous 
solution  will  destroy  with  certainty  tho  vinilcnco  of  ordinary  scpllo 
and  purulent  uialtors,  of  tho  tuberclo-bacillus,  and  of  the  micrococci  of 
fowl-cholera;  ttome  of  the  organisms  related  to  putrefaction  h.ivo  also 
been  do-i^troyed  by  nolutions  of  this  Ktren^lh :  but  to  produce  these  re- 
sults with  certainly  the  contact  with  the  dininfcctnnt  had  to  be  con* 
tinned  for  many  houra.  Two  per  cent,  of  the  acid  in  on  aqueous  solu 
tion  was  required  to  destroy  tho  infoetion  of  vaccine  or  of  glanders. 

There  are,  it  la  (.rue,  Hotiic  uxpi'rirnont8  which  «n<(sia  to  be  discordaut 
with  these  roaulls,  c-'tpecially  thone  of  KoUcr  and  of  Julan  do  la  Croix, 
who  found  thai  as  much  aa  ten  to  thirty  per  c«nt.  of  the  acid  was 
ncooftsary  to  prevent  tho  raovoments  of  bacteria  in  putriil  inftisions  of 
beef;  hut  there  wnt*  probably  some  error  in  their  experimental  melhods 

As  a  vapor,  carbolic  acid  seems  to  act  very  fcobly  as  a  disinfcctanl 
or  guriiiieide,  and  it  ia  very  evident  that  tho  popular  wtimate  of  tho 
value  of  carbolic  acid  is  loo  hi^h. 


CftBA80TCM,  U.S. — GreamU,  a  suhtitanco  closely  allied  to  carbolic 
acid,  is  propai-od  from  wood-tar,  by  a  process  similar  to  that  by 
which  tlio  latter  is  obtained  froni  coal-lnr.  It  clo»oiy  resomblos  car- 
bolic acid  solutions,  but  uiay  al  once  bo  distinguished  by  its  odor,  which 
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is  nuncli  more  Bmoky.  Moreover,  if  n  splinter  of  pine  be  Hipped  into 
carbolic  acid,  and  tbon  ioto  muriatic  acid,  tb«  wood,  aftor  tbo  Upeo  of 
hikir  nn  bour,  nsituTnoa  a  distinct  blue  color.  Tliin  does  not  occur  wiib 
cnMbtoto.  Again,  curbolic  acid  diH«.  and  croosoto  docs  not,  congulnl 
eollotlioa;  aud  by  Ibo  action  of  nilric  oL'id  crcaaoCo  Ja  conrortod  into' 
oxalic  a«H  rorioous  matter,  and  but  a.  nmnll  proportion  of  picric  acid. 
Creoaoto  is  at  present  n  raro  dru^,  the  mnterinl  uMinlly  sold  under  ii» 
name  in  tbc  drug-atorca  boitig  really  n  »oluti<jii  of  carbolic  add.  In 
their  tberapeutig  value  tbe  two  eubslanccs  aro  probably  about  equal.* 
FiTo  casoa  of  croasoto-poiMnlng  an)  on  record:  SIQIlor  (  WurtaiA.  Cor- 
responiiem.Jtlrttt,  1869},  T.  Slevenaon  ((3«y'«  JHiMp.  Jtep.,  1875,  XX.  144). 
PQrckbaucr  (I-yitdrdch's  Bldtta  f.  Gericht.  Met.,  1883,  439),  P.  firin^-Il 
(Mai.  AViM,  xl.  34&),  Manournoi  <^Soc.  Mid.  Ligale  de  France,  vil  108). 
The  eyiuptoms  uru  like  tbose  of  carbolic  acid  poisouiug, — i.e,,  uucon> 
soiousoeM.  (^^>lliip8tt,  stertorous  brcatliinj;,  and  i^rvat  cardiac  depniuon. 
Profewor  lU'bitrt  A.  llarv  has  fouitd  llmt  isulpliiinc  acid  and  Uie  wlublo 
eulpbatee  aro  antidotofl  to  creosote  (UMteruty  Med.  Ma^.,ro\.  i.). 

HnKTUoL.  or  Oil  cf  Peppermint  Camphor,  bns  lately  obtained  >rroat 
nolork'iy  as  a  luud  anaJKlbutie,  and,  if  tK-uiy  rubbed  upon  a  ]>art,  it 
undoubtedly  H-ill  often  relieve  neuralgic  pnint)  when  they  aro  nuper- 
Gcial  aod  peripUend  io  tbeir  oriiLfiQ :  tta  solution  (2  to  10  gr». — fji 
water)  is  (>aid  also  to  be  very  eir<iciive  in  pmritut  ant,  chrome  painful 
eczemai,  vrttcaria,  etc.  Its  pliysiological  notion  has  been  studied  by 
Paolo  Pellaconi  ^Ardi.  f.  Rxptr.  Path.  u.  Pharm.,  ivil  316).  In  the 
Ceog  it  onuses  paml^'sia,  first  of  iho  spiiuil  contrcB  and  6natly  of  tho 
ncrvQ-trunks.  In  tho  mammals  both  mobility  and  sensibility  arc  do- 
pittatd,  tbo  animal  grown  cold,  the  roapiratiou  bocomut)  slow  and  abu]> 
low.  Small  doaes  excito,  larger  paralyze  the  frog's  heart.  In  the  poi* 
•ooed  raamnul  there  won  vvry  curious,  unexpUiinod  rhythms  of 
and  fall  of  tbe  blood-proAsure.  I)r.  Goldncheider  {Arehiv  /.  Physiol-^ 
1884>)  biu  boon  led  to  the  conclusion  that  the  sensation  of  cold  pro- 
duced by  the  local  application  of  menthol  la  due  to  a  special  inlluenoa 
exerted  upon  tho  apecial  nen-ea  of  tciupomlure  by  finding — first,  that 
ader  tbo  application  of  a  solitlion  of  moiiiliol  in  liinolin  the  local  tem- 
perature is  increased  2"  C,  although  a  markod  eenaatioa  of  coUl  has  1 
produced,  and,  secondly,  that  the  cold  is  not  due  to  ovaporalioo,  because 
covering  tbo  part  to  which  tbe  menthol  Is  applied  with  a  watob-glass 
dooB  not  ntfuct  tbe  Hontuilion.    The  do<:tor  aliw  found  that  if  tbe  menthcd 


•  Crtfiat  app^Mn  ta  h*  lb*  bwi)  of  |iiir*  frvMoU  i  from  ll  h  tsin;  pr*p>r*il  trt*totMt 
mtU.  This  mWuaM  ku  b«a«  t«mmi  \tj  E.  Bw<  (VrWui.  Atit.  ITmImmIL,  1178,  f.  4*5)  I* 
ban  mU««  an«lfi]'r^i«  ka<l  olbor  lkw«|w<iU*  ^ nip«r1lM.  Ouaiivt,  ■  (accoJ  MMlltuMI  vt 
fnwtM^  b  b  porallu  >n)M>uJa  liiuld.  «hkb  >b«a  pur*  hht  «u  uIm-  a(  er«wola.  aewwdtsc 
!•  Dr.  A.  KtbatcIlK  (OtnUtAa  Mtd.  Z*tL,  IBM),  Uia  lUlly  dMs  at  hM  or  «na  Bnnm*^  In- 
Jlrtwl  hypodMaUaMj,  U  wall  bara*,  prmtaelaf  onlf  >  ■ammlkrj  biir«ln(  Nt  Ui«  |)oiU  »t 
ln)M«l»B,  ■«!  toBowtd  hj  ■>«ec«i.  Eaptojai  ts  Ibla,  lb*  MMrd;  ku  boa  tusd  in  piiJkitU 
MUb  aMartad  cav<l  na^kfc 
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oiotmant  warn  kppUed  b>  qm  w<le  of  the  fi»r^«Bd,  bodlat  which  fmrl- 
(wdjrlad  eaned  the sensatioD  of  cold  no  loo^rdid  «\mDil  thai  Apfili* 
caUoofl  of  mcathol  caa<tod  the  sematioD  of  wannlL  Qpoa  the  «lbow  and 
tb«  volar  side  of  tfa«  wrists  poattaooa  ai  irhicli,  aeoonliiig^  to  ProfaMor 
Henee,  similar  warm  Beossiioas  are  caused  hy  pmasnra  npoo  tlie  BerrV' 
trunks.  Dr.  S.  X  Sa«wll  (ITftf.  See^  Nor.  18S&)  afirm  that  mootliol 
luu  a  remariiabltf  pov-er  of  controUio^  BOpcrficial  inJUmmationg.  He 
applies  an  ethereal  ooluUon,  of  tb«  etrength  of  iJrom  10  to  50  per  cetiL, 
two  or  three  times  a  dav  by  m«9na  of  a  eamera-hi^  peneil,  and  dainu 
to  coDtrot  tboiebgr  AoiZi,  earininda,  tmpafeial  abteaaa^  etc 

THYMOI*.    XJM. 

Tlijpaol  i»  foiiod  in  the  oil  of  thyme  *  and  of  some  other  pilantai  R 
oocara  eitbcr  as  an  ancTyvtallizable  liquid  or  in  while  rhombic  or  aeieo- 
tar  eiTStals.  It  has  been  u-sed  with  saii«factioa  a>  a  aidMtitatv  for  ear- 
boUc  acid  by  VoUanann  and  itaukc,  uf  lialle,  and  olber  practitioocn^ 
bot»  ahboagb  it  ie  tindoabtcdly  poworAilly  antiseptic,  does  not  aean  ta 
hare  rapidly  gain«d  AiTor.  its  fm^raat  odor  baa  prorod  a  decided 
dimtdrantage,  in  summer  at  least,  by  attracUog  stramu  of  (Ilea.  It  is 
not  five  from  poiaonooa  pn^wrties.  On  the  other  hand,  tt  is  claimed 
that  it  doea  not  irritate  the  skin,  aod  ba«  a  decided  Lafloenc«  in  pro- 
Tenting  discharges.  Spencer  WelU  employs  its  watery  solatioD  (1  to 
1000  of  warm  water);  Toikioann,  thymol  1  port,  gtycerin  20  partly 
alcoht^  10  parts,  water  1000  parts.  It  has  Ih«q  used  inicraaUy  by 
Bite  (London  MetL  Record,  1B78)  in  dosce  of  thirty  grains  a  day,  or 
less.  In  a  few  i&iitanees  natiaoa  and  Tomiiing  ww«  caosod.  Thore  was 
abundant  sweaiing,  unging  in  the  eara,  deafneaa»  eoDstriotioa  in  lh« 
forehead,  reduction  of  temperature,  and  fixqucntly  diarrbcea.  ^Hie 
arioe  was  dark  groenisb,  yellovrish  bruwn  by  traofimittod  light,  f»* 
fhm  albomen,  becoming  cloudy  and  grayish  wbiUa  on  the  addilioa  of 
the  Uucturs  of  the  chloride  of  iron.  Vtoteut  delirium  occurred  tvretal 
times,  abo  marked  coUapne,  and,  in  one  caw  of  tji-pboid  fever,  oncoo- 
anousDosa,  with  most  alarming  collajMc  Dr.  Bab  concluded  tKat  the 
remedy  is  mocb  leea  certain  and  more  dangerous  aa  an  antipyretic  tKao 
Is  ealicylic  acid.  The  po»essioo  of  p(H90itou»  properties  by  thymol  hat 
been  confirmed  by  the  rocenl  experimeuta  of  Dr.  B.  KfiasDcr  (JfaL 
TVsMS  <mJ  Gat^  Dec.  1878,  p.  71C).  Tbia  obecrrcr  foand  that  wbea 
given  to  dogs  and  rabbits  by  the  stomach  the  poison  acts  very  slowly 
and  feebly,  on  account  of  its  slow  ab»orptioa,  but  that  when  injected 
into  the  drculatioD  it  produces  death  by  failure  of  respiration.  Coma  is 
devoloped  some  time  before  death,  and  the  blood-prcesure,  which  at  &t%t 

•  AoeoHiKC  M  CkfdcM  ud  HMafav  (/«*«.  Med,  Vh.  Zmtt>*„  ISM).  U*  yhyri.hii^ 

■MtattU  aiblid  pfU*.  Mtgrning  g^U  i»aadaiO»B»,  !»«■  of  >wlfci  Hi  j.  aiMothr  tmH  Titli^ 
^i^bS  UmM»g.  •MUMtWM^  nmmMmgltr  lafid  Mplntwa.  tad   itUk.  pwfJiJ  ^ 
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inabitkiiDi  Itnatr,  now  fuIU  stctullly.  FoHt-mortom  oxftmlontion  Tailed  to 
d«t«ct  futly  dvgvnentliun  or  other  lesion  in  either  the  solid  tiniuias  or 
Iho  blood.  Tho  continuous  repeated  exhiblUoD  ofstnatl  dosoB  of  thymol 
bad  00  p«rccptil>to  vflvct,  except  to  interruro  in  some  way  with  nutri- 
tion, BO  that  tliu  iiriimaU  lost  flecb.  Aci^ordinf;  to  r  stntcincnt  in  Hoff- 
mnnn  und  Schtcalhr'g  Jokresb.,  IS79,  208,  Klltisiiur  has  found  that  thymol 
bnH  the  power  of  dissolving  tbo  rod  blood-corpuscloH. 

The  ondoDco  already  forthcoming  indicnt«d  that  tbo  tbompcutic  itsu 
of  thymol  will  hevory  limilod.  ItAcoetlinoflSund  thoab>(oncc  of  marked 
advantages  in  its  fiivor  militate  against  its  bving  largely  us(«d  oxtornally. 
Th«rc  ia,  however,  one  local  emplo>inent  of  it  which  ia  important, — 
namely,  &»  n  d«t«rgont  iintiftoptic  in  vanouB  a1corat«d  and  disoaaod 
conditions  of  tbo  mouth.  For  micrb  ano  its  a;p\3onblo  tnsto  and  odor 
preeminently  fit  iL  That  anything  is  to  be  gained  by  its  iotomal  ad< 
ministration  is  not  at  all  certain.  Bnougb  baa  been  naid  to  coDdemn  It 
08  an  antipyretio.  JvfiHDncr  found  the  sugar  in  tho  urino  of  a  pntjont 
with  diabeUi  reduced  hy  from  one  to  two  grammes  of  thymol  per  diem; 
but  FQrbringor  (^Det^seha  Arcliiv  f.  Klin.  Med.,  xxi.)  reports  a  case  in 
which  one  gramme  daily  increased  the  sugar.  KOssiior  thinka  thymol 
(three  to  five  minims  of  a  ono-per-cont.  solution  throe  times  a  day)  of 
value  in  ttsical  catarrh  and  in  infantile  dinrrha-a,  and  found  tlmt  inhalo- 
tions  (1  part  to  1000)  diiuioi^h  ihc  fvvur  and  oxpectoriition  of  phthitkal 
patiente. 

Thymol  was  recommended  by  Dr.  Marlime  as  an  antiseptic  eedatiro 
to  typhoid  fever,  Intestinal  catarrh,  etc.,  oonfirmed  by  Dr.  F.  P.  Honrj-, 
in  dose  of  thirty  grains  in  the  twenty.four  houi-s  (jtferj.  Newa,  S«pt.  18. 
1887) ;  Pr.  Uroe  commend*  it  ioLemally  in  diphtheria  {DeuUch.  Med. 
Wofttftueh.,  1890). 

EESOROIN* 

In  1864  Hlasiwctz  and  liarlh  proiluccd  fVom  galbitnnm  a  Bubetancc 
to  whifh  the  name  of  rvsorviu  tv»s  given,  and  which  is  now  obtained 
as  a  doriTativo  of  phenol.  It  occurs  In  colorless,  short,  aromatic  priama 
or  plates  of  an  unpleasantly  sweet,  iwmcwhiit  acrid  tnstn,  which  on  ez- 
puHure  to  tbo  air  becomo  reddish.  It  is  frooty  soluble  in  one  and  one- 
quarter  parts  of  water,  in  alcohol,  in  other,  aud  in  about  twenly  parts 
of  fixed  oil. 

PBTSI0t.00iCAL  ACTIOM. — Resorcin  appears  in  its  physiological  prop- 
erties to  be  allied  to  carbolic  acid.  It  is  distinctly  poisonous  to  thv 
lower  orgaoiams,  and,  according  to  Mnrliu  Cohn  (Inaug.  Diss.,  Berlin, 
I8S2)  and  Dr.  Andecr  (l/eber  dat  lUsoreiti,  Wlirrburg,  1880;  also 
C<nlralH.  f.  Med.  Wiasens.,  1881),  a  onoper-ccnt  solution  of  it  is  suffl> 


*  nr*ruom'B  U  m  nlptaar  ■■bMlt(iIi»a  prritaot  rnmi  ranTeln.  A  mm  U  [MiUonlnit  hy 
Itt  •itantkl  ■••  I*  raportad  b;  Dr.  H.  Amoa  (Vio^i.  Utd.  WatX^HtX.,  »ivl..  ISSV).  Tka 
MMt  pM«IUr  ijmptom  «m  •rTtboniMeni  «deaia  tl  t)i*  bM^  aaJ  gaavriJ  •raplian  MBvifhftt 
liailar  to  tbU  «r  m«**t*«,  with  UpCmm  Mutg. 
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ciont  to  arrcflt  for  a  long  tlmo  putrefactive  chanfrca  to  the  urino,  or- 
gtiiiit'  infuiiona,  Dtid  ovon  animal  tisBuos.  Plait  maUss  (Amer.  Journ. 
Med.  Sci.,  voi.  i.,  1883),  bowevor,  tliat  it  is  distinctly  iDTerior  to  carbolic 
ncid  as  an  nntiseptic.  When  given  to  the  lowor  animab  (Dnjardin- 
BoAiinititif,  Riill.  TUemp.,  ci.  113)  it  causes  tr«inors,  loss  of  conscious- 
nosfi,  and  opilopliform  convul«ionB,  which,  when  the  doso  liM  boen 
Biifflt'iently  lar^«,  bccomo  nioro  and  more  rioloiit,  until  the  increaaing 
dtHturhiint-o  of  LrcotliioE;  ciiJs  in  rcwpinitoiy  nrreat^  During  Hio 
spswins  tbc  temporature  of  tho  animal  is  distinctly  elevated,  but  whca 
thcro  iii  luict  nnrcosH  it  mny  fall  billow  nnrmnl.  Tho  unno  becomes 
olive-green,  deepening  into  bUckiah. 

In  do^cs  of  twenty  to  forty  grains  iv«orcin  catieca  niubin:;  of  tlio 
face,  wiih  giiidin»<n,  biiXKin<;  in  the  cni^,  and  snme  qtiickentng  of  the 
brejtrliing  and  piiiite,  followed,  after  a  time,  by  Tioleni  peivpimljon  and 
sometimes  depression  of  tcnipernlnre.  Sixty  ffniins  caused  In  man  gid- 
diness and  violent  perapiratiDn,  wilb  marked  anxi^ly,  emiinj^in  eollapKe 
and  TtnconncioiifliiMs.  Amlcer  took  about  one  hnniircd  an^l  fifiy  grains 
of  rowifein,  diBsnlved  in  n  pint  of  water,  durinjr  tiflecn  minutes.  After 
dlntwrbancc  of  (lie  cerebralion  iind  of  the  ept-cral  flenses,  bo  fell  into  a 
condition  of  collupso,  with  cold  oxtremiticR,  epileptiform  convuUiona 
witli  lu))H  of  conseioiianciH,  opiHthotonoii,  and  marked  didtnrbaace  of 
the  njHpiration.  ConsciotiBDess  did  not  return  for  fivo  hours.  T>r 
HiuToll  reecjrdi?  (Med.  Times  and  (fa:.,  vol.  ii.,  1881)  a  cane  in  which  a 
tvoman  took  one  hundred  and  twenty  grains  of  reflorcin,  and  iir.mo- 
dialcly  folt  giddy,  had  sensation  of  pin**  and  neodloft  all  ovor  hor,  and  a 
few  rninules  later  was  innenHible,  with  clewed  eyea,  clinehoil  hands, 
pallid,  blanched  lips,  dry  tongue,  normal  pupilsn,  and  insensihle  conjunc- 
tiva; tho  temporaturc  was  94°;  the  reflexes  wore  entirely  gone;  tho 
pulse  waa  weak  and  thready.  Br.  Jos.  LoetHer  (  W&nburij  Thesis,  1889) 
report*  tho  cnse  of  a  woman,  Ihirty-onc  yearn  old,  who.  immediately 
after  the  injection  into  tho  stomach  of  two  litres  of  a  tliree-jwr-cont. 
solution  of  resorcin,  was  Koizcd  with  riolcnt  gastric  p&in,  followcHl 
fit  once  by  unconsciousness,  cyanotic  face,  and  clonic  contractions. 
In  npite  nf  the  immediate  removal,  an  far  an  possible,  of  the  solution, 
tho  cyanosis  betnmo  more  intense,  the  uncom-ciouanoss  and  muscular 
relaxation  complete,  with,  from  time  to  time,  activa  tremors;  the  pulito 
very  small  and  ft-eqnont;  the  re»pimtion  completely  urreslud,  with 
rcspinitory  inuBcleH  iu  Bueb  a  condition  of  totanu!)  us  greatly  to  emlMir> 
rasa  artificial  resjwration.  Under  tho  continued  use  of  Ihia  artificiiil 
respiration,  however,  recoviwy  was  finally  »oour»d.  In  sevoral  eaties  of 
cbilitron,  the  washing  out  of  [he  ntnmach  with  a  three -per-cent.  solu- 
tion hits  been  fallowt^d  by  collapt^o  and  death,  and  in  one  cuao  btemo* 
globiu  was  found  in  the  orino.  The  chief  aalion  of  rosorein  ia  upon  tho 
Derve-cenires,  alihougb,  like  cnrbolie  acid,  it  probably  atfeeta  all  highly. 
orgnni/.cd  tii^sucs.  The  expeririieuls  of  Dr.  Buyer  (^Atner.  Journ.  Med, 
Sci.f  April,  1886^  show  that  it  haa  »  direct  action  upeu  tho  heart,— 
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ntodorato  doses  paralyziiii;  ihv  sintu  and  &un«te9.  and  very  Urgo  doBM 
oansin^  immediate  diastolic  arredl  of  the  whole  lic«rl. 

TiiKRAPEPTics. — Allhongh  resorcin  is  CBpablff  of  acting  ax  an  »nti. 
pyrolio,  it  19  (wriaiiily  inferior  luiii  more  dsngorou*  tbfin  otlior  ruincdiM 
of  the  class,  and  ba^  Uoeo  abandoocd  aa  as  internal  mcdtcanietil,  being 
empioyod  »ole)y  ns  a  topical  r«m«dy  in  dt»eflA«8  of  th«  nkin  and  miicous 
iiii!mbrnne4.  Dr.  Andeer  originally  recommonded  it  as  au  snttMplio 
altmulant  application  in  ulennvnnd  va>;iQi)l  diot'afle.statini^lbat  itmiist 
be  employed  ia  tbo  form  of  an  ointment  spread  upon  tampons,  iw  th« 
injection  of  ft  two-percent,  nolminn  Jii  apt  to  produce  severe  uterine  eon- 
tnic-lions.  It  has  t}i>cn  strongly  recommended  by  HuufLT,  Lichtheim, 
Janicke,  Fliosbiirg,  Baginsky  (see  Tlierap.  Oaz.,  vola  ii.  and  iii. ;  RetHn. 
KUn.  Wochcntch.,  zxvi.,  188U),  and  other  physicians,  in  the  tn-almcnt 
of  varicmti  irntationn  of  the  gaHtro-iiiivstinal  mucous  membmne,  in 
wblcb  it  is  believed  to  do  good  partly  by  cherkinpi  fermentative 
chanjces  in  tho  contents  of  the  alt mentaty  canal  and  partly  by  u  spceifio 
aetion  upor  the  mucou«  mcmbrano:  in  thia  manner  it  bAS  been  em- 
ployed in  gasfrie  ulcer,  oomitin-f,  and  fhofera  infantum  and  other  diarrkaas ; 
bill  in  my  somewhat  limited  experience  it  has  not  given  aatisfaction. 
It  hat  been  used  also  to  some  extent  witb  aUefred  good  result  in  io> 
flnniraations  of  the  upper  respiratory  paAsngoa.  Tbus,  Flioebut^  statM 
that  in  hay  fever  a  apray  of  thirty  to  fifty  per  eent.  of  roaorcin,  givea 
two  or  three  times  a  day,  is  of  thegroatedtseni'ice.and  ibatic  is  possible 
to  arrest  whooping-cough  by  the  frequent  employment  of  a  epray  fVom 
a  five-  to  twoaty-per-eent.  wlulion.  Amtzonius  and  Loblond  and  Dan- 
dier (Jovm.  Mf.d.  Paria,  xv\^  1SS9)  also  commend  Ihe  remedy  highly  in 
the  same  disease.  Tho  solution  of  fVom  one  to  ftvu  per  cent,  has  boon 
employed  with  alleged  excellent  reeultq  a«  a  local  application  in  chronio 
otitU,goti9rrhiTa,ltucwThaa,c\.<:.  In  cf/stitd  rcsoroin  may  be  admin  ielercd 
by  Ibc  mouth,  hut  it  is  better  applied  (tbree-per-eent.  solution)  by  injec- 
tion. I^eblondand  Band ier  claim  extraordinary  resultii  in  diphtheria  ftom 
pntntinR  the  diseased  pharj'nx  with  n  tcn-pcr-cont.  soluliim  of  reeorcin 
and  glyeerin,  and  also  state  that  in  whoopinq-ccvgh  and  pulmonary  dtber- 
cul/»i$  great  relief  is  afrordwl  by  the  inhalation  every  two  hour*  of  tbo 
AimeH  fh>m  one  gramme  of  rcsnivin.  beated  in  a  motalltc  capsule  by  an 
alcuhul  lamp.  The  throe- to  fivc-per-cont.  solution  bos  been  largely  used 
In  Germany  in  washing  out  disooeed  stomachs,  but  some  care  is  iiecoesary 
to  avoid  poisoning.  (Bee  preceding  paragraph.)  It  is  said  to  be  an 
active  paraaittclde,  and  to  be  valuable  in  the  trentmonl  of  the  various 
akin  diseases  dependent  upon  the  presence  of  an  animalcule  or  of  a  ftin- 
goiu  growth.  Too  irritating  for  acute  iaflAmmations  of  the  akin,  it 
certainly  exerts  a  powerful  vfTeeton  recent  cellinflllmtiomi,  and  isextrO' 
ordinarily  wiccewftil  in  chronic  and  subacute  eczema,  where  there  is  much 
thickening  from  exudation,  and  even  in  paoriasis:  it  should  bo  used  in 
solution  (grs.  x.  to  f^i),well  eopped  on,  and  allowed  to  dr)-.  According 
to  Aad«er,  TMOFcin,  in  powder  or  in  saturated  ethereal  solution,  is  a  feeble 
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caustic,  a9of\iI  in  fho  trcntmont  of  chancret^  o(  papilloma,  nod  erfbcrf 
epithelioma  nnil  diphtheria. 

MtjrroU  afflrmg  tlmt  he  hns  often  givon  forty  grains  of  re«ornn  it  t 
dose  OTory  fmir  liourn  without  the  production  of  any  unpleasant  vjtnf 
tomit;  biitthi.1  U  probably  bccau^ie  h6  liad  an  impuro  articlo.  Of  pot* 
resoreiri  th«  dose  inny  hv  N>t  dowo  as  from  two  to  ten  i^ntns.  For  oh 
«l>on  tlie  inucows  membrane  the  strengtli  of  the  solution  may  FWjr 
iWin  Olio  tv  twenty  per  Cfiut.  Upon  the  ek'm  tho  solutioa  or  oin 
may  vary  from  five  to  thirty  per  eont. 
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ACIDUM  SALICYLICUM-SALICTUC  ACID.     U.S. 

Salicylic  acid  has  long  bc«a  knowa  to  chemistry,  but  tins  ODlyn- 
ContJy  b»un  rcnderad  nvailablo  by  PrfifoMinr  K.  Kolbc,  who  diaeororti 
that  it  Could  bo  prupareii  by  troaiing  a  solution  of  carbolio  acid  in 
caustic  soda  with  carbonic  acirl  at  a  itioderato  boat.  It  occutb  ia  long 
Aciculnr  crystAlit  or  in  tlie  form  of  a  -whito,  dull  povrdor,  of  a  pocaliar 
pungent  odor,  and  a  mild,  peculiar  taste,  accompanied  by  a  traosieoL 
BUDsa  of  numbuo»s. 

It  ia  Bolublo  in  thrca  hnndrod  parts  of  water,  and  in  four  parts  of 
•Icohol.  By  warming,  glycerin  can  readily  bo  mado  to  dissoiro  four 
graitiK  lo  the  draolim;  no  preci|i!tattoii  uecure  on  oooliag. 

PiirsioLOttioAL  Action. — When  salicylic  acid  is  |rivon  to  mao  in 
doHca  jii<iL  sufllciont  to  manifest  its  prcseacv,  ftjiaptoiiis  closely  resem- 
bling cinohonism  roaull.    These  are  fulness  of  the  head,  wiib  roarii^ 
and  buxxtng  in  llio  oars.     Aflor  larger  doaos,  to  thoso  symptoms  an 
added  dintroat  in  the  head,  or  ponitivo  headache,  disturbances  of  lieai- 
iiij:;  and  vi^ioa  (dmtViOHH,  amblyopia,  partial  blindness),  and  exceeaivtt 
Bwoating.    Accoi-ding  to  Beisa  {Berliner  Klin.  Wcch^mchrift,  1875,  p. 
6T4),  decided  fall  of  temperature  without  nllerutinn  of  thu  pulse  also 
occurs ;  but  ihia  is  dcuicJ  by  otliur  obaL-rvcrs.     The  action  upon  lbs 
uystem  of  the  acid  and  of  its  sodium  salts  (also  ammonium  salt, 
tonson,  Peter$/).  Med.  Z''-i(snhrift,   1S7S,  p.  MT)  appears  to  bO  identical, 
uud.  AH  Htivurul  casus  of  poisoning  witli  one  or  other  of  those  agents 
ocoiin-od,  we  are  able  to  trace  the  toxic  maDifostatioos.     Along  with 
an  inton.sifieation  of  the  aymptoms already  mentioned,  there  are  ptosis, 
doafiiess,   striibinmua,  mydriaais,  diaturbaac-u  of  respiration,  exc««sive 
restlessness  passing  into  delirium,  slow  laboring  puUe,  olivo-groon  urine, 
and  involuiitury  uvacuutions.     In  some  cuaua  the  teinpuraturo  has  ro- 
niattied  ubout  normal,  but  in  other);  has  approached  that  of  ooUApse. 
The  rospimtion  a]>penr8  to  be  almost  charaflerislie:  it  is  both  quick- 
ened and  deepened.     In  some  cusos  the  dyspncua  has  boon  extreme,  oad 
IpTon  rise  to  the  most  violent  respiratory  efforts.    The  sug;§:«8tioii of 
Dr.  Haatroiter  (^Jlfed .-Chir.  Corresp.-Blatt,  Buffalo,  Way,  1884)  thai  thil 
dyspTia>a  u  due  to  pulnionary  congestion  produced  by  cardiac  woakoeei 
is  pluu»il)le.    Sweating  usunlly  is  very  fVee,  and  the  urine  onHy  bo- 
comes  albuminous.     Various  loeul  evideaeea  of  vaso-motor  vrailEncM 
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mn^  jrnporrcno,  such  ns  mpMly  appearing  bod-soros  at  pnTnta  subjected 
to  pressure,  und  transitory  dark-colored  macuUe  on  rarious  parts  o( 
the  hody.*  In  tteveral  casM  doath  was  probably  produced  by  tbo  acid. 
The  moHt  conclusive  oaao  Ja  that  of  Q.  Quincke  {Bertin.  Kiin.  Woclten- 
tchrift,  xix.  "10).  Tbo  chief  post-mortem  change  was  a  breaking  down 
of  the  blood,  coogestioQ  of  moat  of  tho  viacora,  aad  cccb^iiioaos  on  the 
BorouA  nifinibnini)».f 

In  rare  instances  even  the  therapeutic  um  of  mlicylic  acid  has  pro* 
duccd  severe  skin-emptionn.  The  form  hoti  boon  sometimes  like  that 
of  urticaria,  in  other  caacH  it  haa  bcoD  cxantbomatoiu  or  even  bulla- 
toua.  (For  references  to  caaw,  SOS  Dr.  3.  Roeenberg,  DetttseK.  Med, 
Wochenschr.,  1886,  669.) 

In  aotne  coma  of  anlicylic  aeid  poiaonin.^  (ho  mental  ditttnrbanoo  hoH 
boon  prolonf^id  for  a  week  or  more.  It  \e  etatod  that  upon  drunk- 
nrdfl  the  aoiil  acts  very  imflivornbly,  violent  deh'rium  boin^  a  common 
and  early  symptom  of  lis  iiiAuonce.  There  are  also  Home  pontons  trhoM 
idio^yncrusice  are  such  that  mental  dintnrbance  in  produced  even  by 
moduntto  (loaoo  of  tho  acid.  In  iome  custm  the  delirium  in  choornil,  in 
othefK  it  is  meLanvholic  in  typ6.  In  the  mlldeKt  form  it  i^  manifested 
only  by  a  tendency  to  dream  actively  and  to  talk  during-  nleep.  (n 
other  canee  the  roaring  in  the  can  eoon  bccumv«  aiuiocinted  with  dia- 
tiirbancea  of  vision,  which  ;row  more  marked  until  the  patient  not 
only  Hees  objects  in  fal^e  nppoanincca  and  eolora  bat  haa  abaoUilo  illii- 
sioDS.  The  halluci nations  are  apt  to  toko  the  shapoaof  antmalasueb  na 
are  scon  in  delirium  tromeni*.  but  tbvro  is  usually  little  or  no  terror,  and 
the  troope  of  irangea  may  march  to  bonutifbl  miwic.  In  other  cases 
tbo  delirium  amounts  to  acute  mnnin,  n-ith  reMtlesanosK,  violent  outcriec, 
and  even  a  Airy  of  Aghting.t  Mydriaain  and  amblyopia  have  been 
noticed  in  a  number  of  cnsos ;  but  Ora.  Gibeon  and  P^^lkin  report  ex- 
cvetiive myoaiH,  nrith  loss  of  the  light  reflexea  {London  Pract..  xlii.,  1889). 

When  given  to  dogs  by  the  mnuih  in  large  dosm,  salicylic  acid  la 
aaid  to  bo  uaually  vomited.  Acconling  tn  I^ahonle  (Itull.  de  Thtrap , 
xciii.  276),  wbcu  fVom  fear  to  fivo  gramme.-*  of  sulicyluta  of  aodium 
are  jnjeolvd  into  the  veina  of  tbo  dog  iho  first  result  is  a  slight  acceU 

•  For  num.  «naniU  Drtttin*  Artiiv /.  Klim.  .Vr-f..  tlx.  3l9i  CbxmfR  /.  llUnifffU, 
1>T7,  p.  2rt, — (CI  frainaof  talleylaU  of  Mdlaia  Ulton  In  Ineti*  bounu  £«W*a /jmpM,  It't, 
9,  Ml)  Bti4i*.  KUn.  WuelLtitrkri/l.  Ma,  (,  8,  IST(|  Bud  Bull.  TUnf.,  1»7T,  iclil.  31. 

t  In  tht  MM  raMrJvd  In  Iha  TirgtuSa  Mt4.  Uanlklif,  Junv,  IfTT.  foftj-^cht  |nln«  of 
tba  m4>1  >erB  lakea  ta  bar  boarv.  n«  wfmj»/tm»  vtn  iMtM  vomlllnit,  bwdMkiv  lotal  nn- 
otnuciottinwi,  uid  ilartoroai  bra*tbin(.  Doth  oeeurrtd  fatty  houn  mlltr  tba  Ant  4o««.  Hj 
brticT  I*  Ibkt  tilhtr  mn«b  nioiaof  tb«  >aiil  iba.n  rnrtj.aighl  tnina  «aj  talita,  «r,  mbaC  I* 
nar«  pnbabla,  dc«lb  «u  fr«n  miss  olhor  UiUir.  S«a  ■!■»  JV^.  anif  Strg.  H'partrr,  ISTS, 
Th*T«  la  HO  f  n>b«Mltl7  th*l  in  lb«  allvgwl  ou*  «r  polmnlns  rpporUJ  bj  Dr.  PrKak  OcHoa 
{HrU,  VrJ.  Jsrmru.,  ISR3,  I.  Bill)  iku  aftlicyUla  liail  Baytbins  to  do  wlUii  the  antuwArd  aynip. 
MB!  UT  tvMrt.  Tb«  MM  r*pi>rt«d  by  DliBMif  (  TUm,  Pwlt,  15T6).  ftln  Ibat  of  Empl*  and 
ft»h*tr  {HnlL  ill  fAtad.  JVM.,  IsrT).  Ib«v«  doI  bad  cppottunlty  t«  uamlM. 

r  Tvt  wllwlwB  of  rofM-HiMi  of  MM),  tM  |>ap«r  by  J.  Knacg  (  Wi—,.  Utd.  JVwMb  IBS^ 
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eriitiDn  of  tho  heart's  nctioD  and  of  breathing;  thig  is  followed  hy 
olTurl!)  ut  Tomilinjj,  quielutio,  Iqhh  of  iiiuscnliii'Ntreii^li,  wiih  a  decidedly 
ntaxio  gait,  liobictudo,  stupor,  ond  finuUj-  sloop.  When  dcalh  occtin,  it 
id  prccodod  by  dyspnoea  and  geiiemi  couviilejons.  Kolilor  is  probflbly 
correct  in  atLribiiUiiji;  it  to  u»piiyxia-  Ailcr  tb<i«o  ^noral  conaidcrik- 
tioTia,  wa  caa  probably  bust  got  an  idea  of  tbo  pbyaiologiool  action  of 
tho  drug  by  studying  il.s  intlucnce  upon  tho  viirious  systems  in  detail. 

Circulation. — lo  regard  to  tbo  action  of  salicylic  ucid  ujtou  tlio 
arterial  pressvre,  observers  are  so  much  at  variance  aa  t*  leave  the  snb- 
joct  envolopod  in  mystory.  Koblur  {CentralbU /.  Med.  Wissensch.,  1874>, 
pp.  IS3,  195)  ofllrmEi  that  when  ealicylic  acid  or  nalicylato  of  sodium 
in  eoliitiori  is  iiijectvd  iiiLo  tlm  jugular  vuiii,  tliui-u  is  mi  iirtiiKKUatc  full 
of  blood -proB»uru,  whicb  aHer  a  largo  dosu  in  vory  pruuOL)niM.<d;  in  a, 
abort  time  tbo  pretwure  rieea  to  some  extent,  but  not  to  the  DOrm&l 
point,  wbtiv  Ibv  pulstvwttves  bucome  excca^ivvly  bigh  und  two-  or  ihreo- 
peuli<>d.  As  be  found  tliat  tbe  full  of  pressure  oixun-cd  af\«r  eocttoo 
of  tho  deprc*»ors,  tbc  vagi,  and  the  cervital  cord,  ho  very  naturally 
concludud  thftt  it  wa«  due  to  an  ai-tiou  upon  the  hcdrt  itsolf." 

In  1870  (^Tkhe  de  Paris),  Huguea  Oltrcmnre  found  that  mo'lerate 
doHcs  of  ealiuylato  of  sodium  increase  tbo  arterial  preMuru  itnd  tho 
fpequoncy  of  the  pulne,  wliilo  poisuuouH  doBGS  strongly  deprusa  the 
hoart-furt'O  and  the  blood -prei^su re.  In  accord  with  this  are  the  elabo- 
rate expcrinientfl  of  Danownky  (Arbeitcn  d.  Pharm.  I.nhornt.  Moskcm,  i. 
30).    lie  found  that  at  first  the  arterial  prcsBure  was  increased,  partly 

aooount  of  an  increase  ha  tho  force  and  energy  of  tbo  cardiac  beaC, 

^ut  chiefly  as  the  result  of  excitation  of  the  vaHu-motor  centre.  Vaw>- 
molor  npiisiu  was  tthowu  to  be  the  main  factor  in  the  riw  of  tbo  blood- 
pressure,  by  the  inability  of  tbo  drug  to  iovroaee  the  arterial  pressure 
after  section  of  tho  HpinnI  cord.  The  action  on  the  heart  was  Hecmingly 
direct.  The  arterial  pri^iuure  slowly  foil  during  tbu  Inter  stages  of 
poisoning,  the  heart-6tn>ke  becoming  weaker  and  weaker,  and  finally 
being  oxiingiddhod.  In  Paul  Favarsexperimerils  upon  tlieisulalcd  heart 
of  the  frog  amall  dones  of  aalJeylio  acid  had  no  pereeptible  inflnence, 
although  large  dotics  paruly^ud  tbo  vinous  (Lyoii  Tkeiia,  357,  1837). 

It  iteeniH  to  me  establinbod  that  the  fall  of  arterial  pressure  obeerred 
hy  Kohlcr  wm  duo  to  the  use  of  very  largo  doses,  iind  that  moderate 
donrs  have,  no  depressing  effect  upon  the  circulation.  This  is  eontrary  to 
the  lozicliiags  of  some  clinicians,  that  the  acid  should  not  be  niwd  vrUen 
cardiac  woaknosa  exiiitit.     E.  MuraglianoCiTcifsc/eri/t  /.  £lm.  Med.,  1884, 


•  Prorcnor  S(*  [B-tUtiit  -U  -Afad/iMt  <t»  JfJ-^iW,  1S77,  p.  607)  KatM  Ibkt  Ib  kU  at- 
parimtnU  tbore  ba>  been  at  MtiuD  nbalvvot  u|"id  iIio  Brfuriitl  )i rwiuni  vt  ibo  paltt-mtl  t 
iiul  than  IB  reMun  tin  bclioirini  IhtX  lhr»c  negitlivc  rciulM  noro  rckcheil  Imiwum  Piofwior 
8fi*  e>*«  tliB  adil  by  th«  maulh  tj>i  sluclieil  the  bluod-iirnaiuTi)  bofurB  tho  iJruK  wm  ahtorbod, 
•Ine*  Ktlbler  (uunil  {tut.  eil.)  thiU  irijMtloni  nf  inlutlnoi  nf  thtisolO  InW  lli»  iluoiMh*  oTdap 
M>d  mbbito  bil*d  l«  affmt  tiko  )it<>i><l.|>nM>t(n,  allbongh  I\a  ■odiiun  ull  Biluioutdfad  la  ■ 
•Lnllkt  saBD"''  dl<l  d«praM  Ibo  fvrae  of  tlie  elrou-Ulion. 
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Till.  218),  however,  in  a  very  largo  uuinbcr  of  spbygowgEsphio  and 
epbygmonianumetrtcal  tiLudiua,  fuunJ  tbo  arterial  jirostaro  tMuully  cto- 
VBtt'd,  and  novor  ddpreased.  by  therapeutic  doses  of  the  drug.  I  beliov« 
that  ihe  general  nervous  dojirumion  whtuh  the  dnig  prodneea  whon  very 
largely  given  has  hei-n  mwtakeii  by  clinicians  for  u  carJijic  dojiri-BBiyn  ; 
but  it  mu«t  bu  remvmb«r«d  that  when  aiimiiiistered  v-outiuuoufily  tb« 
ulieyiates  probably  Roomniilat«  in  tho  xyittvm,  and  may  runch  tbo  amount 
neceaury  to  depress  th<»  hvart. 

yenfOM  St/^em. — Uur  kiiowlodgo  of  tbo  action  of  the  drug  upon 
the  norvoufl  eystem  is  verj-  impertbc-t.  According  to  See,  tho  violent 
convuUionB  that  precodo  diiaih  uru  in  tho  lowttr  aniiuuU  almo«t  tho 
aolo  ovidcQL-ca  of  dittturbanco  of  tho  nervoua  Kystem, — the  roflcx 
power  of  the  spiual  cord,  the  general  svnsihility,  and  the  couduoting 
power  of  tho  n«rv«-trunk6  aot  being  afTected.  M.  Bochefontaino  nfllmia, 
howevor  (/-c  Frogrea  Med.,  1S77,  p.  I»30),  that  in  the  fW»g  tho  drug  acta 
as  a  pitralysiui t,  de^iroyiiig  ibo  functional  power  of  llie  tipiual  eeiilrea ; 
vrhilo  according  to  U.  Laborde  four  grammes  of  a  salicylate  will  pro- 
duce in  tho  dog  profound  cutanooua  anicsthosia  {Ihui.,  fiOSI). 

Rapiuition. — In  KulilcrHoxpuriinontM  U[)un  rubhitMaud  Dnn^waky'a 
oxporimcntfl  upon  dogn,  tho  respiration  during  the  injection  of  the  acid 
or  ltd  sodium  salt  into  a  Jujcular  vein  wan  dccidodly  quickened,  but 
atlora  lime  the  rate  foil  to  much  below  the  normal.  When,  in  Kdhlor'e 
experlmonta,  tho  pnoumogxatricn  wore  divided  during  the  period  of  re- 
tardiition,  tbo  frequency  of  tho  rcspirutron  van  sitU  further  lesacnod. 
Danowaky  practised  aection  of  the  vagi  befora  exhibitiug  the  drug  aad 
dnring  the  fint  fltngo  of  accoloratod  brt.>nil)iiig.  In  tho  first  in^tanco 
he  found  that  the  breathing  was  only  slightly  acculerated  hy  the  drug ; 
in  the  second,  that  the  quickened  respiration  fell  to  the  same  slownees 
that  is  soon  in  the  uopoisotHHl  animal  with  cut  pnoumu^^stncs.  His 
exporinionlH  wuro  too  few  to  be  concluAivo,  but  indicate  the  Lvirreclneea 
of  hu  deduction  that  the  quiekeuiog  of  re«pirntioQ  is  largely  due  to 
an  irritation  of  the  pulmonary  vagi,  aud  not  sololy  to  an  inlluenco 
upon  tho  respiratory  c«otrc*.  Thcro  is,  however,  probaWy  eomo  stimu- 
lation of  tho  re^piralury  contros  aitur  sTualt  doses  ;  but  niter  vcr^-  largs 
doeee  fatal  failure  of  respiration  occura  through  a  gradual  or  someUmea 
sadden  depression  of  the  Oentros. 

Temptraturt.—'EdjKciul  interest  atlaoboe  to  the  action  of  ealicylio 
acid  upon  Ibe  tampemtun^.  In  ProtianoP  Soo'a  exporimentu  u|K>n 
normal  men  and  upon  aainiala,  very  large  doMS  (ten  grammes  for  men) 
had  no  effect  upon  the  temperature  (Ux.  cit).  The  cxporimenta  of 
I>r,  Paul  Kilrbringer  upop  rabliit«,  dog«,  and  men  are  in  accord  with 
this  (^ur  Wirkuitg  da  Salietflsdur^  Jena,  I87&).  M.  Gedl,  in  Iwelvo 
MMimingly  very  carefldly  rondiictod  experiments  upon  man,  in  which 
the  doaee  varied  fh>m  forty-six  to  scwoty-cight  jrraius,  found  that  tho 
effect  in  throe  eases  waa rarioas,  in  two  eases  nogativo,  in  thn)<!  n  leNseU' 
iiig  of  the  daily  attentions  of  temperature,  in  three  a  alight  lowering 
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or  tomporaturo,  nnd  in  one  n  full  of  0.8°  C.  (^Crntralbl  f.  ^fed.  Wtsscns., 
187'>,  p.  403).  Danewsky  atatos  that  in  Doroia)  aaimiils  and  man  tho 
influence  of  tbc  ncid  upon  tcmperaturo  is  sliglit  nnd  inoonstnnt.  The 
evidtiiicie  aeema  to  iihow  that  salicylic  acid,  like  (quinine,  bu«,  in  noa^toxio 
dosos,  little  or  no  decided  action  upon  iJia  temperature  in  lienilh.  In 
one  or  two  oxporimonU  upon  himself,  Mr.  ^ortk  {Practitiontr,  xxiif. 
1&4)  found  that  tho  ncid  exertod  n  decided  influcnca  in  preventing  tJie 
rido  of  bodily  u.-iiiptinitu i-e  tiurumlly  caused  by  uxerciM. 

Dr.  Hobart  A.  Haro  has  reported  (Therap.  G<ii.,  vol.  iii.  p.  450)  a 
B«rics  of  cxp«rimc'iita  made  for  tbv  pur|)o»i>  of  dotonnining  tho  in- 
Duoiico  of  »nlic-ylic  Hcid  u]ion  the  produution  and  disfiipation  of  aainial 
heat.  Unfortunately,  however,  the  doses  which  he  employed  were  not 
eufficiciitly  large  to  produci;  positive  results.  Eispcciully  wna  this  tmo 
in  the  experimeata  made  upon  animals  suffering  fVom  fever.  Indeed, 
there  wns*  not  in  those  nniniaU  sufforing  fVom  fovcr  niiy  fnll  of  bodily 
Icmptraturo  undur  iho  influence  of  tho  salicylic  acid  adniinifltored.  To 
attempt  to  readon  from  the  reaulle  ivached  a^  to  the  method  of  tho 
action  of  enlicylic  ttcid  when  it  dooa  cause  fall  in  bodily  t«mp«raturo 
seems  to  mi:  futile. 

The  fii'dt  fffuL-t  of  a  Bingle  anlip^Teliu  dose  in  fever  in  usually  a  prx> 
f\iBo  sweat,  which  may  appear  filYocn  minuto»  n(\er  the  ingestion  of 
tho  remody  (Kwnid,  PraelifioTitT,  xvi.  2U0).  Very  shortly  aftor  thU 
the  tempL'ratun)  begins  to  fall,  iind,  !i(!«ording  to  Justi  {Centralbl.  f.  Chi- 
Turtle,  137G,  p.  620),  the  depresnion  reaches  it«  maximum  in  abont  six 
honns.  Tho  sweating  is  profuMo  and  exhausting',  amounting,  according 
t«  Bwald,  not  randy  to  seven  hundred  and  fifty  grammee.  The  per- 
tptratioD  oan  ei^iircvly  be  the  only  factor  in  tho  reduction  of  tempera- 
ture, as  there  appears  to  be  no  relation  between  ilii  Bmount  and  the 
dcsijoe  of  tho  fall,  and  it  usually  ceases  beforo  the  latter  reocbee  ita 
maximum, 

The  BtntomcntH  in  regard  to  tho  action  on  tho  pulse  in  fuver  vbtv  Bo 
much  aa  to  suggest  that  whiin  any  deckled  lesMning  of  the  cai'djao 
beat  docs  ocBur,  it  is  dependent  npon  the  fall  of  tcnipcruturs.  Tbuis 
Garcin  (Jcurn.  de  Tho-dp.,  1876,  p.  251,  Oulmont  {Le  Progrii  Afcd-, 
1877,  p.  687),  and  Mneli  (Dentaches  Archiv,  xvii.  692)  hnvo  all  obaorved 
tho  pulso-rato  to  fall  with  the  fever-hcnt,  while  L.  Schroodor  affirms 
that  aflcr  mndcmio  duaui«  tho  pulsu  is  slackened,  alter  large  oncaijuick- 
encd,  nnd  Kwald  and  other  obeervor*  state  that  it  is  unually  not  nffviclod. 
Tho  antipyi'otic  dose  employed  varies  somewhat  Swahl  gives  as  a 
minimtini  to  the  adult  scvt:ii ly-fivo  grain**.  repH?ated  in  five  honru  I( 
nvceeKary ;  Justi,  from  ninety  to  ODO  hundred  and  twenty-five  grains, 

Ahiorptu>n  and  Elimination. — Salicylic  add  appears  to  be  absorbed 
very  rapidly.  Drascho  (^CmtralU.  f.  Ckir..  1876)  afBrms  that  almost 
imine-Jiulely  after  the  application  o?  \\»  alcoholic  t'olution  to  lh«  Bound 
Bkin.  tho  acid  may  bo  found  in  {he  urino  ;  and  in  Kumagawa's  oxpori- 
monL*.  salicylic  acid  waa  w  mpidly  absorbed  ftom  the  inlostinw  thai  it 
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flriltd  to  dtmtnllib  (he  indicnn  oT  tha  urino  by  checking  rermenLalion  in 
the  intcBlincfl.  Owing  to  thv  iusoIubiUty  of  salicylic  iicitl,th«  problem 
of  tbo  tuetboJ  uf  it»  absorption  and  of  the  state  in  which  it  circulates  in 
ttio  blood  earlj-atlrnctvd  attention.  SftIkow9ki(i?fWin.  Xlin.  Wocfientch., 
IS7&,  p.  297)  pointed  oul  that  tho  acid  in  the  blood  iirobablj  uxisU  in  tbo 
form  of  a  eaHcylnte  of  nodiiim.  ProfeMor  Binz  HUppojies  (^juI  Praet., 
xxvi.  443)  tbal  the  acid  is  libci-Htcd  in  tbo  bluod  by  tbo  carbonic  acid 
formed  in  th«  tittsnos.  The  only  basis  lor  ibia  th«ory  consiats  in  the  fact 
llint  by  pawing  carbonic  acid  gait  through  a  solution  of  phosphat*,  car- 
bonate, anii  i>»licyta(«ofBtMUum,agitftliii{r  with  ether, and  «ejiai-atiagaiid 
cvaporiilin^;  the  lattor,  crystals  ofealicylic  acid  are  obtained.  It  i» evident 
that  if  Id  the  blood  chani^cs  take  plat^e  einiJInr  to  those  which occurin  thin 
aolution,  nalioylio  acid  Hhould  be  yiulded  to  other  shaken  with  the  blood 
of  an  aiiimnl  poisoned  with  the  drag.  Poser  and  Friedeberger  found 
that  nnlesa  cnormoiw  do<M«  of  tho  drii^  were  iDJMit«d  ioto  tho  blood,  eo 
as  to  produce  iinmodialo  violent  cunvuleiona  and  death,  the  vitnl  fluid 
of  tlio  poisoned  nnimnl  yielded  nothing  to  ether.  In  Kohler'i  expcri- 
mentA  ( Ctntrnlltl.  f.  Med.  Witeem.,  1676,  p.  &&.1).  when  salicylic  acid  wna 
diMolvod  in  normal  blood  no  acid  was  yielded  to  ether,  but  when  the 
blood  of  aopfayxin — i.e.,  blood  snpontatnmtod  with  carbonic  acid — waa 
employed,  a  yery  notable  amount  of  tbo  acid  waa  e.xtracted  by  the 
ctliur.  ThvAc  uxpcnmcnta  aeein  to  me  to  warrant  the  conoluifioa  that 
when  the  blood  is  in  the  normal  condition  tbe  alkaline  salicylates  are 
not  decompoaed  hy  the  carbonic  acid  in  it. 

Fetter  and  Friodoburgcr  [Ice.  eit.)  have  advanced  the  theory  tl>al  the 
salicylic  acid  circulates  in  tbe  form  of  an  albuminate.  This  has  re- 
ceived some  support  from  tho  experiments  of  Faraky  {Sil^b.  d.  k.  Aka-i. 
d.  Wiwrjig.,  Ixxir.,  Bd.  ii.),  vrbieb  seem  to  show  that  the  acid  is  capable 
of  forming  such  a  compound,*  On  the  other  hand,  the  theory  in  comm- 
dicted  by  the  results  of  Fleischer  {Med.  CrnlralH.,  1876.  p.  628),  who 
dixeol^d  albuminous  oolutions  with  tbe  acid,  and  alter  ooa^ulation  by 
hmt  found  all  lliu  acid  In  the  flltnito,  and  who  abto  treated  the  blood 
of  poisoned  nnimnU  in  a  similar  way,  and  found  tbo  salicylic  acid  oidy 
in  the  scrum,  tho  coaguluni  beinj;  free. 

Viewins;  all  this  erldenco  together,  it  seems  a  probable  conelusEon 
that  saticylateii.  when  administerod  internally,  enter  the  vitnl  fluid  and 
circulate  there  as  a:ilicylatc«,  and  that  salicylic  ncid  itaelf  Is  probably 
cotiverted  by  tbe  alkaline  juices  of  tbe  alimentary  canal  into  a  6alt,  and 
as  sneh  enters  tho  syttem  and  exerta  itH  inDuonce  on  tho  organism. 

Salicylic  acid  cscnpM  from  the  body  chiefly  through  the  kidnuys.f 


*  111  illcwM  rBiiaua  kIbiuiiinoDi  tub>Un«ai  vtib  «*IIa7lio  MAd,  wuliad  th«iii  altb  t%k*t 
,  KBill  it  woaM  Uka  na  tnar*  Ml4.  drisd,  wmIi«i1  «1(1i  mlet,  ftad  AmmI  ou  taklyilt  mIIvjIIo 
t  SsU  lMK«lr  ffiiwt  !■  tiM  rMiihi4L 

f  Tq  dMcet  ikllejlle  mM  la  lh«  nriDo.  »4d  the  •olvlbn  «f  thtfriJ*  of  In*  c«r*/aI1jr.  At 
ixti  «fcll«  pbotpWU  ot  kraa  pnalpUMw,  ihca,  if  tba  mU  bt  yrmtui,  •  i'v>Ui  vuIot  U  pr»> 
dsMd  (Kolb*)- 
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Dr.  Ugolino  Mosso  i^Archiv  f.  Krper.  Path.,  xxvL,  1889)  reoopcrod,  bc-di 
iu  man  and  anininU,  praclioally  all  uf  tlio  uilicylic  acid  whtcli  hod  beta 
ingdated,  from  tbo  urine,  cither  in  tho  form  of  salicylic  or  sulicy  luric  wvl 
FUrbringersDd  hm^cha  {^Centralbl.f.  CAir.,  1876, 777)  railc<i  to  detecthin 
tbo  fwces,  tlii>  wilirii,  llii>  tirunoliiut  KtwroUoii,  or  ibu  sm-uilI,  but  M.  Mtuij 
found  it  in  tlie  utliva  (Ball.  Therap.,  xiiL  318),  aa  did  also  M,  Bole; 
and  IX.  Oulnioiit  dutuc-tcd  it  in  tliv  soroeity  of  a  bli^tur.     It  appcanio 
Ui«  ufiutj  voiy  suun  atlm*  iU  inguation,  l>ut  ita  uliiuiiialioD  piocooiU 
filowly.     Thus,  in  a  cnse  uf  exstrophy  i>f  tho  bladder  it  was  detecleii 
iu  Lbu  uriao  dripping  from  Ihu  urclure  eight  nud  u  half  tninuto«  atua 
its  in^oation  (Balx,  ArcA.  d.  ileilk.,  xviii.  60).  and  it  Laa  bccu  fuuud  is 
tbo  uriiio  uight  dnys  nftvr  Ibo  exbthitiun  of  tbo  lu»t  doBO  (By&no*, 
Ceatralhl  f.  Chirurg.,  1877,  p.  80D).     The  latt«r  obwrver  aUo  found  it  iu 
the  urino  of  u  norniiLl  mun  uti  u  tuilicyliilu  twouly-Svo   minutes  after  'M 
evraliowing.    Tlie  enmo  nuthority  etatos  thnt  it  is  oxcrot-od  partly  u 
nalit'ylui'ic  nc-id,*  pai'lly  ns  a  form  of  gnlivin,  iind,  bu  bulicros,  toMiw 
cxtcDt  OS  oxalic  acid.     Urine  which  had  boon  puasod  Homo  houn  aAcr 
the  ingestion  of  a  doae  polariisod  to  tlio  leH.     Dr.  A.  E.  Siuort  (iViic- 
titioneTy  xviii.  42!>),  after  so  email  n  dotto  an  nino  grains  of  tb«  aciii, 
Baw  free,  distinot  otyKtals  of  sulicylurio  acid  in  the  uriae.     Jt  i«  pos- 
niljlo  that  such  of  tho  anlicytio  acid  aa  escapes  uiiclmnL^ud  from  Lbs 
kidnoy  may,  as  tiral  excreted,  bo  in  tho  form  of  a  salic^'Iatc,  but  beect 
ffcc  by  tbo  phuiipboric  acid  of  tbo  urino;  at  least  euch  would  bo  iodi- 
catod  by  the  facL  lliat  in  BaU'B  case  of  exalrophy  Hulieylata  of  Bodiain 
appeared  in  the  urino  twelve  minuws  before  tho  fi-ee  acid.     Tho  grc«a 
color  of  the  urino  rhamctoriattc  of  tho  fi'oo  uho  of  8ali<;ylic  acid  ap- 
pears to  be  due  to  nn  increase  in  the  formation  of  Indicao  (S.  Wolf- 
borg,  Deutsches  ArcMv  /.  Klin.  Med.,  xv.  403 ;  il.  Robin,  London  MM. 
Jiivord,  lfi"7,  p.   151),  or  olso  to  pyrocatechin  («co  Bull.   Acad.  MH^ 
1877,  p.  705),  and  il  ia  not  improbubic  tliut  thw  pyrocatcuhin  ia  lbnii«l 
out  of  tho  salicylic  acid.    The  urino  ittielf  i^  often  augmented  in  quaa* 
tity,  but  Hometimeii  it  in  diininiHhod.     It  not  rarely  coiitainH  albumen, 
cviduntty  thu  product  of  n  luciil  irritation  of  llic  kidneys.     Sco  reportii 
(Joe.  cit.,  p.  7U5J  a  caso  ia  which  the  roaal  irritation  was  so  sev«ro  M  to 
give  rise  lo  LiemaiuritL.     Although  S^e  {loc.  cit.'}  nlllrms  that  in  gout  the 
uric  aL'id  is  gruitCly  incruaitcd,  iind  that  both  in  lifalth  and  in  disoaso  the 
urea  ill  unaffected,  th«   experinienta  of  T)r.  Hiiig  (Med.  Clin.  TVaits., 
London,  Ixxi.,  I8S8),  S.  WoIf»..bo  {C<ntraiU.f.  Med.  Wiaeni.,  1877,  p.  30), 
C.  Virchow  {^Zeitarhr.  f.  Phytiolog.  u.  Chem <>.,  lid.  vi.),  E.  G.  Snlomi  {Med. 
Jdhrh.  Acrzte  TFicn,,  Bd.  iv.,  18S5),  aiui  M.  Kmiiagavn  (  Vlrchoto's  Ardiip, 
Bd.  cxiii,,   1S3S),  vrhich    hiivo   been   mado   upon  rai-inUH  a  diiials  and 
upon  healthy  meti,  are  so  numorouB  and  ho  concordant  in  their  reUtioaa 
38  to  my  mind  po*iitiTely  to  pmvo  that  in  tho  normal  man  or  animal 
fislityEic  acid  and  ita  prop ii ration 3   incrriise.  to  a  wry  great  extent  the 

•  Snlip^lurla  acjil  ii  »{ii»l]el  eaii)|>oi]ad  lo  hifpuTHit  uid,  nud«  bf  tbonnian  at  Ibo  i 
rntnU  or  K  gl/Aocol  aiib  mUcj'JIo  Mid. 
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eliminationt  of  vrea  and  vric  acid.  In  the  oxperimenls  uf  Kumagawa, 
tho  uric  acid  was  increiuiod  in  the  boalthy  dag  from  thirty  to  MVenty- 
four  |>ttr  «vnt.  Thoro  was  alsu  marked  iitcrcuM  in  the  climinatiua  of 
sulphur  compounds,  although  the  relation  hotwc«n  the  olimiDftlion  of 
niiro^en  and  sulphur,  which  in  tho  nonnnl  animal  ist  Qxed,  was diittiDctly 
diaturbod.  According  to  Lccorcbi  and  Sulamon,  in  rbeumausm  thoru 
ia  at  lirat  an  enormniiH  inoreatw  in  th«  excroiion  of  both  ur«a  and  urio 
acid,  followed  by  diminttlioa,  which  may  carry  tbv  cliniinatioo  b«low 
the  norm.  In  acute  rfaeumattiim  tho  fint  incrvuse  liuts  throe  or  four 
dayn,  in  subacute  rlieiinmtiam  one  or  two  days  ;  cxvrulion  of  phofipborio 
acid  is  al»<j  at  finit  incrcaB^'U  and  Hub:«cqucatly  Iccsoncd. 

Summari/. — In  ftiU  doma  salicylic  add  raosM  eymptoms  rwembllng 
those  pnxlucod  by  q^uinine,  but  aAcr  largur  doMa  there  are  mydiia«Iit, 
marked  disturbance  of  respiration,  gruat  nerrnna  prostration,  delirium, 
dy^pnopa,  and,  if  tho  4obo  has  bo«n  largo  «Qoiigli,  death  by  ro^piralory 
paralyius.  Moderate  thorapeulJo  dosos  appear  tu  have  no  powerlUl 
influence  Dpon  (he  circulation,  snch  phystolo}rirAl  evidonue  as  we  have 
inJicatlDg  that  they  increaitc  arterial  prcMUi-o  nomewhat  by  exciting 
tb<  Tftto-motor  centra  and  <lir«c(ly  increasing  tbc  cardiac  force.  Iq 
ov-ordnfi«fl  wtlicylio  add  causes  fall  of  tlie  arterial  presBure,  partly  by  a 
diroct  action  upon  the  heart.  Our  knowledge  of  the  action  of  tho  acid 
upon  tho  oorvouH  eyistum  itf  vui-y  iiniK-rfect,  but  it  »c«Tne  to  bu  a  de- 
prcAsant  of  the  motor  nerroua  centres.  Moderate  do«o«  increase  tbo 
frequency  of  the  reapiralion,  probably  in  part  by  an  action  upon  tho 
peripheral  pneumogaiitricfi,  but  chiofly  by  a  direct  influence  upon  the 
reapirulory  centres.  Toxiu  doaea  paralyze  tbo  respiratory  contrea.  Tbo 
action  of  ealicylio  acid  upon  tho  temperature  of  DonusI  man  ta  slight 
and  tnconstnnt,  unleiw  toxic  doHen  be  given ;  in  fovcr  its  nntipyrctio 
influence  ik  pronounced,  but  we  have  no  exact  knowledge  as  to  tho 
method  of  its  wtion,  II  ia  nbBorhod  and  circulates  in  the  blood  prob- 
ably M  1  aalicylato  of  aodtutn,  and  ia  eliminated  partly  unchanged  u  o 
salicylate,  partly  as  wiIicyluHc  acid,  tho  grv«n  disculunitiun  of  tho 
urine  btiing  duo  to  indican,  or  perhaps  to  pyrocatecbin,  which  may  be 
an  eduot  fi'om  tbo  ucid.  Tho  ulimiDution  both  of  ur«>a  aud  urio  acid 
is  incrvnscd  by  the  «alicylate8,  which  appoar  in  some  way  to  afToct  pro- 
foundly the  gcncml  protrt]>!a«niic  chemical  neiivities.  When  given  in 
lar^re  dowa  the  salicylates  irrilnto  the  kidneys. 

TiiBEAi>8CTics. — Tbo  original  article  of  Or.  B.  Btitt  upon  the  actioD 
of  aniicylio  acid  upon  tem[>erature  in  fever  has  been  followed  by  a 
number  of  papor«4  (b««  London  SIuL  Record,  1876,  p.  193*),  which 
■how  that  the  drug  fails  in  some  cases  to  rednce  t«mp«ratore,  but 


•  CbMBb  alM  J>MlwiM  4m|{«/.  KlU.  V*d^  tST^  ST.  4Sr.  S19.  tn.  STt.  ie>.  >tII.  »4, 
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iu  aetim  ra  pjwat\a  rabblto,  tto  Poibrinxwi  'x*  <■'• 
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Ecoms  to  ho  moro  ccrlatii  mid  ilecided  !n  its  effectfl  than  ia  qnlMoe. 
The  que&lion  as  to  whether  good  ta  achieved  \n  fovcrs  b^  its  admin- 
istration k,  of  course,  entirely  Mparate  fh>m  that  as  to  its  powitf 
of  reducing  tempuratur©.  It  is  certainly  pu»tibla  for  a  drug  to  lower 
the  fijTorhcat  and  yet  (o  do  far  more  harm  than  gootl,  and  tlitr  eri. 
deoi^o  nt  hand  dooe  not  yot  socm  eufScicot  to  anntrcr  tbc  prtHi«nt  iB> 
quiry.  In  the  Somenotr'schea  Military  Hoispita),  frum  Juouaty,  ISTS, 
to  ihu  mitldlo  of  St^ptember,  ISTfi,  two  hundred  and  eleven  case*  ot 
typhoid  (?)  fflTor  were  treated  without  Balicylic  ncid,  and  from  the  last 
date  to  March,  1S76,  one  hundnzd  and  eixty  caaea  with  tbo  acitL  Hbe 
mortality  in  th«  firitl  p«nod  was  14.T  per  cout.,  in  tku  lust  19.4  per  oenu 
(Schroedor,  Dattsches  Archivf.  Klin.  Med.,  xviii.  516).  In  the  ^arriw-o 
of  Stargnrd,  in  1872,  thirty-nine  cum  rocciritd  mild  ool4-wmt«r  treaU 
mont;  in  1874,  sixty-tbree  oaaee,  cold-walor  trou.tnii»nt  vnergeticflUj; 
in  1875,  thirty-flre  cases,  the  salicylic  acid  trcatmont ;  the  mortality 
being,  roi^pcc lively,  30,7,  9.5,  sud  S.fi  pvr  c«nt.,  and  the  average  leogth 
of  trcutmeiit  6t{.8,  f)3.3,  and  37  day^  (Jahn,  Ibid.,  p.  451j.  Riess  treated 
two  huadred  and  wxty  cases  of  typhoid  fovcr,  and  lost  24.2  per  oonL 
(^Berlin.  Klin.  Wochcna.,  sii-  67fi).  He  amwrlu  that  tha  duration  of  the 
disease  was  7er>'  much  8hoi-t«n6d.  Tbc&e  statiblics  are  all  that  I  have 
been  able  to  glean  upon  the  subject,  and  npparenily  leave  tho  que«tioa 
St  issue  sub  judiee.  The  Hujnjriorlty  of  autipyriu  and  auLirebrin  baa 
since  their  diflcovory  led  to  the  complete  abandonment  of  the  usa  of 
salicylic  acid  in  fovora, 

The  antiperiodie  action  of  tho  dru^  dues  not  a]>pL>ar  to  bo  such  a«  to 
entitle  it  U>  coufidoiica  It  \*  true  that  Senator  in  nine  ca«es  of  inftr- 
mittcat  fcvtr  had  but  one  failiiro  (liirlin.  Klin.  IVochena.,  1876)  ;  but  the 
ffcnoral  drift  of  experience  coincides,  I  think,  with  that  of  Heltey, 
who  found  ealic-ylic  acid  to  fail  in  obstinalo  malarial  cnueg,  and  in  nitld 
canen  to  requiiM  longer  time  to  euro  than  doei)  quinine. 

Tho  aiitipjxetic  propurlicis  of  mlicylic  acid  early  led  to  its  being 
used  in  rhnimeitiim*  and  in  1876  {Birrlin.  Klin.  Wochens.,  xiii.)  Strieker 
Amt  announced  that  it  wuh  an  oxcoodingiy  valuable  remedy  in  tbia  dia. 
eoBo,  usually,  when  given  in  hourly  dosca  of  from  ecvaa  to  6ftcon  grains, 
cauein;;  a  ditiappearance  of  the  aymptome  in  a  period  not  exceeding 
forty-oight  hoiin*.  The  conclusions  of  Strieker  have  boon  substOD- 
tially  confirmed  by  numerous  observers  in  Germany,  France,  England, 
and  tbie  country.  Ahhouj^^h  eomu  cases  of  rheumatism  do  not  aoem  to 
yield  to  the  drug,  in  tho  great  majority  of  inetancos  improvement  seta 
in  within  twenty-four  hours,  and  is  rapidly  followed  by  di-iappearancv 
of  tho  pain  and  fever.  Tho  dangers  of  tiu.liuo  and  coi-ebnil  complica- 
tious  are  certainly  lci»oncd,  but  not  altngethor  done  away  with.f     In 
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*  E.  nuu  wu  prnbnbl/  Uis  Gt*I  Io  ralko  IriU  of  th'iM  temoAj. 

f  Cuaiutt  fw  tUi«  point  J»oooud  [Le  Pm'jrlt  MM.,  1  *T*,  p.  iSS).  OrMO  (JLaHctsH  LtneH, 

Not.  II.  I!Tn,  Rnei  (Xnnoei,  ISTT,  It.  90J),  JM«ba  {Ibid.,  A»),  Onixn  [SoHan  Mtd.  oarf 
9ar]f.  Journ.,  Feb.  8.  mi). 
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«3reo«»lTO  rhewmalic  hypcrpt/rcxia  it  cannot  bo  dcpeodod  upon  to  the  ei- 
cluHion  of  th«  cold  bath.  Jaoooud  Btat«6  {Progria  Med.,  1877,  pp.  528, 
74&)  that  h«  hftH  fouarl  it  of  f^tvtl  sorrlce  in  chronic  rhevmalism  ;  but  the 
gtincml  t««Uraot)y  appear*  to  show  that  it  is  leu  certain  in  the  chrooio 
th&D  in  the  aonle  disotxier.  Jaccoud  aluo  statoa  that  iu  acute  j^owf  it 
aeta  with  extmordtnai7  effect.  Aalncasoaof  habitual  goat  the  kidooya 
aro  often  B«rtouHly  ulTcvlod,  the  urine  nhould  always  be  examined,  and 
if  it  bo  found  ntbuminoiw  the  rcmecJy  should  bo  admiul^tcred  very 
cauUoiulj.  Ur.  U.  Weber  hiu  aeon  the  BuUcylatos  act  most  happily  in 
^onorrhaal  rheumatism  {Bull.  77k«'r<i/).,  xclii.  328) ;  but  the  goQcral  ex- 
perience ia  that  over  this  disease  and  over  rheumatoid  arthritis  salicylic 
acid  huH  very  little  control.  Various  mishaps  Cgangrvtte,  Bull.  Jlierap., 
xciii.  324  ;  Doerosia,  Brit.  IM.  Journ^  L876,  pp.  2,  776,  820,  843)  have 
been  ascribed  to  the  use  of  the  acid  in  rbetimaliam,  bnt  these  were  in 
all  probability  accidental  eomplIoatioMH  of  ihu  disordur.  Delirium  and 
temporary  ioeanity,  aomotimoa  crotio,  have  been  in  varioua  coses,  per- 
hapfl  correctly, attributed  to  tho  acid  {NeteYork Med.  Record,  xxi.  45S; 
Lonihn  Med.  Itecord^  1882,  452). 

Sulicylio  acid  n-as  at  one  time  highly  commended  In  diphtheria,  but 
Itemabas  been  ^nonilly  abandoned,  and  although  in  chronic  cyatitia 
■nd  ebranic  pgelilis  it  i«  still  somotimcs  employed,  other  remedies  aoem 
to  be  of  more  Bcn'ioe. 

Admikistratiok. — The  maximum  dose  of  nalicylic  acid  in  acute 
rheuroatism  may  bo  aot  down  as  a  drachm  ia  the  twenty-four  hours, 
although  it  is  employed  by  some  practitloncra  In  much  lar^ger  dosoa. 
The  talicj/lare  of  sodium  (Sodii  fiaticytas,  U.S.)  contains  forty-oight 
grains  of  the  acid  to  the  drachm:  sioco  it  ia  frvcly  soluble  in  water, 
and  ia  loaa  unpleasant  to  the  tasto  and  k«s  irritant  to  the  stomach,  it  is 
much  proforaMo  to  the  uncombined  acid.  From  sixty  to  eighty  grains 
of  it  may  be  administered  iu  the  courae  of  tlio  day  in  a  strongly  aroma- 
tizod  ej-rup.  The  best  method  of  exhibiting  rolicylic  acid  is  either 
in  the  form  of  the  ott  of  gaultheria  (aco  p.  622),  or  ia  that  of  the 
aalicyiate  of  ammonium.  This  may  be  exLemporanoously  prepared  by 
taking  one  drachm  of  salirylio  acid  and  Hvo  dmchmii  of  s^Tup  and 
a<)ding  aqua  ammonir  in  sufficient  quantity  to  diiuolvc  tbo  acid.  Tbo 
finished  product  will  bo  about  six  drachms,  and  one  teospoonfhl  will 
represent  ten  grains  of  the  noid.  If  during  the  uao  of  any  preparation 
of  salicylic  acid  ringing  of  the  ears  or  other  eviduncwi  of  intoxication 
appear,  tbe  remedy  should  be  ot  onoe  partly  or  entirely  withdrawn. 

Uteasan  Anliteptii. — Salicylic  acid  was  originally  brought  to  the 
nottoe  of  the  profeAHinn  on  account  of  its  inhibitory  influence  on  putro 
foction.  Kolbe  found  that  0.04  per  cent,  had  great  influence  io  prevent- 
ing souring  of  milk.  Buchotz  stnlea  that  0.1&  per  cent,  is  anfficiont  tc 
prevent  the  dvrelopracot  of  bacteria  in  erflinary  organic  mixtures,  and 
that  the  influence  of  0.005  percent,  is  plainly  I'isitdo;  0.3  to  0.4  percent, 
of  the  acid  killed  bacteria  in  vlgoroua  growth  (^Arch./.  Exper.  Fath.  it. 
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ffi<ir»).,'Bd.  ir.),  The  enlioylftt©  of  Bodiiim  -vm  iiboiit  cqanl  to  the  port 
acid,  0  4  per  cent.  rfestrHjing  (lie  bacteria.'  Tii  iho  i)n.'»ervalion  of  urine, 
Hcjcr  and  Kolbe  found  Ibnt  on«  port  of  enltcylic  ncid  to  two  thoaijiancl 
partt)  of  urine  was  fJulBcicnt  to  provont  putrcfnction  (Jovrn.  /.  /V.iA'f. 
Chem.,  Bd.  xii.).  Acconiiiig  to  Kotlie  and  others,  Balifylio  acSd  arroHta 
or  prevents  ihu  action  of  tin)  non-oi-ganixed  orgnnto  ferments.  Thus, 
It  will  inhibit  tbo  action  of  emulmti  upon  amygdiilin  or  apon  myronio 
Rcid,  and  provcnl  tho  dovolopment  of  bydr&cyftnio  acid  or  of  the  vola- 
tile oil  fif  mu.il!ird.  I>r.  Millor  found  Ibnt  ono  por  cont.  of  Balicylio 
ic-id  wan  sufficient  to  obec-k  tho  aotion  of  ptyalino  upon  stareb  ;  for  the 
Bamo  effect  ton  per  cont.  of  carbolic  acid  wan  required.  Tho  digcstivd 
action  of  pepsin,  outside  of  the  body,  was  T<;rj-  scrioiwly  affiled  by 
0.2  per  cent,  of  salicylio  acid  in  Dr.  Jliiler's  BtiidioB,  but  in  Kolbo's 
oxporimenls  the  ingwttion  of  twenty  grains  a  day  of  thts  drug  had  no 
offeft. 

Salicylic  acid  has  been  used  to  n  considcmblo  oxtont  in  tbe  prepa- 
mtiou  of  beer  and  wine,  and  for  tha  prewrvnlion  of  various  articles 
of  food.  On  llie  tth  of  February,  1881,  the  French  government  inter- 
dicted tbitt  usc,t  an<l  in  1895  n  com'niidsii>i)  ii]>])0)ntud  by  the  Academy 
of  Medicine-  of  Pariu,  at  tiic  eugjroation  of  the  Mininter  of  Affriciil- 
ture,  reported  (^Biill.  Acad.  Med.,  voL  xvi.,  1886)  that  it  is  proved  that 
tho  prolonged  employment  of  even  verj'  amall  amounta  of  snlicylic 
acid  is  dangerous,  nnd  that  In  susceptible  individuals,  and  especially 
in  agud  pi>rdon<t,  it  in  apt  to  cause  disorder  of  digestion  and  dittciuM) 
of  the  kidneys. 

Tbcro  can  bo  no  doubt  that  salicylic  ncid  is  capable  of  accomplish- 
ing much  in  antiseptic  eurgcry,  but  it  doca  not  evvni  to  be  replacing 
carbolic  acid,  a»  it  at  ono  lime  bade  fair  to  do.  Its  freedom  IVom  odur 
and  comparative  ft-oedom  fVom  poiHonous  and  irritant  properti««  are 
certftinty  strong  puinta  in  its  fnvor:  nevertheless,  carbolic  ncld  is  more 
generally  employed,  and  Mr.  Callender,  alkr  twelve  mouths'  trial  in 
the  wardu  of  St.  Btirtholomow's  llospital,  baa  formally  condemned 
salicylic  acid  as  much  inferior  to  carbolic  acid  (Trans.  London.  Clin. 
Sof.,  ix.).  Thiersch's  salirylic  add  wadding  for  hcrmeticjilly  MsHng 
wounds  Ih  made  by  dissolving  two  onncca  of  iho  acid  in  two  pint«  of 
alcohol  (sp.  t^.  0.83),  diluting  with  twenty  pints  of  water  at  168"  tc 
178'  F.,  satunilirig  with  this  six  pounds  and  eight  ounces  of  cotton 
batting  deprived  of  oily  matter,  and  afterwards  drying.  Tliis  wadding 
contains  three  per  cont.  of  the  acid;  for  some  purpo^s  a  stronger 
batting,  containing  ton  per  cent.,  ia  prepared.    When  the  wound  or 


*  Tht  pimpr  of  Ihp  sclil  ti»!  hprn  doDiAd  bj  Ftcok  ( Un\ifift)lnrr,  nift.  Municb,  IliT5]. «bo 
bu  b«cn  ■buoiliJiM)'  aiifwvrpd  by  rrafMio* Holb«  {Joum./Ur  Pfnkt.  CImi.,  Bd.  lif.]. 

t  II )'  adlrRiKl  that  in  tlis  year  11150  tttj  thaultnil  kiloi  of  lalio^fllo  nviJ  wcr*  al<d  iS 
Fraa»  for  tli<t  p)ati)r»ti»Ei  vf  fvuJ)  ami  wIdm.  Sou*  of  tho  wId*  wm  iIkitd  tv  conUia  ihrM 
grkiuoiM  of  HiUi'.jrhc  >eIi1  la  cTor;  two  lltccii  no  amnunl  often  ilrunk  in  one  ilnj  b;  >  pcMokb 
(8m  CboplD,  U«p.  Cbcitfn.  Campt.-&<md.  Lai.  Tklt.,  Paril^  ISGS.) 
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absCMB  Is  dischar^tn^  proAiM-Iy.  Jul«  It*  mibHtltutod  fbr  tho  cottoi 
bulling,  because  it  i^  much  more  pcrincnblc  to  pus.  An  ofticiont  oint- 
monl  may  b«  prepurod  by  diitsolving  ooo  and  a  balf  parla  of  tbo  acid 
in  two  pnrtA  of  nlcoliol  nnd  adding'  Inrd,  or  tbo  solubiliiy  of  tbo  drug 
iu  glycerin  mny  bo  lalten  advnnlUHio  of. 

Tho  rollowinf;  wlulions  ana  usod  in  St.  Barlbolomow'H  IlaHpilJil: 
Pho«phato  of  Bodium,  throo  pnrU ;  ftaltcylic  acid,  one  part ;  vnloi,  fift/ 
j)art«. — Salicylic  eurtd,  one  pari;  olivo  oil,  forty-oino  part«. — Salicylio 
acid,  on«  parti  bicarbonate  of  eodiuin,  balf  part;  water,  one  hundred 
pfirts, — Solipylic  acid,  ton  parts;  borax,  eighteen  part« ;  water,  una 
liundrcd  parta.  A  twonty-fire-por-^ent.  floluti<Mi,  nrhlch  will  bear  dilu- 
tion with  water  or  alcohol,  may  be  prepared  aecMjrding  to  the  follow- 
injt  formula:  R  Acid.  Aalicyl.,  3ii;  Sodti  biborat.,  3i ;  Glyccrtme,  q.  s. 
ilix  the  acii)  and  ibe  borax  with  four  fluidraehniH  of  glycerin ;  beat 
gently  until  diftMolvod;  then  add  enough  glyovrin  to  mako  one  fluid- 
ouitev.  I'njfcoBorTliieracb  ha»  found  that  thu  druy  oaunot  bo  employed 
for  cluming  sar^icn)  in»trumentA,  bceauM  it  corrod«e  the  atoel. 

OLEUM  GAUIiTHBBL^— OIL  OP  OAtJLTHBRIA.    U.S. 

Oil  of  gftultherifl  is  a  very  volatile,  iligbtly  8traw^N>Ion)d  liqidd,  ot 
a  peoctraling  peculiar  odor,  ninety  per  cent,  of  which  in  methyl  tali- 
eylafe,  a  aubtttiluciuU'L'oin pound  in  wliicb  one  atom  of  the  hydrogen  of 
aalicylio  acid  hoa  been  replaced  by  a  molecule  of  tnolbyl,  CII,.    The 

formula  of  salicylio  acid  ia  C,n,0, ;  of  methyl  salicylate,  C,  {  Jj'|  |  O,. 

When  oil  of  gnultherin  ia  taken  into  the  animal  6y«tem,  one  atom 
of  carbon  and  two  atoms  of  hydrogen  in  llio  methyl  arc  remnrod 

by  oxidation,  and  C,  1 1^  \  0,  bocomcs  C,II,0,  ^  {  CH  I  *^»  ^"^  *" 

atomic  weight  of  1K2,  while  the  atomic  weight  of  C,U,Of  ia  138:  n 
(hut  tho  adminislrntioQ  of  one  hundred  and  lilly-two  gniiait  of  mvlhyl 
aalicybite  ought  to  b«  equivalent  to  the  giving  of  one  hundred  and 
thirty-oight  gnuDS  of  salicylic  acid.  Aa  one  hundred  and  aixty-nino 
grains  of  oil  of  gaullheria  cont.iin  nnc  hundred  and  fil^y-two  grains  of 
methyl  Hultcylato,  they  ehould  bo  oq,uivaloiit  to  one  huiidr«d  and  tluity* 
eight  gr^ns  of  ealioylic  acid. 

Tho  nympioins  provoked  by  oil  of  gaullLeria  aro  similar  tn  thou 
eauned  by  equivalent  dosea  of  salicylic  acid,  excepting  that  tiiO  oU  is 
more  irritant  locally.  Aii  ounce  produced  violent  gaetro-inteslinal  irri- 
tation, iullowod  b}'  ponvulMons,  coma,  and  death  in  fifteen  hours  (J.  S. 
Pinkliam,  Traag.  Mat*.  Med-Ley.  Sor.,  Roiiton,  I881).  In  Juvot's  eoM 
a  hulfouuco  cauflcd  death  (iV.  }'.  Med,  Qaz.,  1807);  but  tho  ftanio 
amount  had  been  recovered  from  (Dr.  Gallaher,  Phila.  Med.  Examiner, 
1S&2).  probably  on  oceonnt  of  the  vomiting  induced.  Dntll.  C  Wood 
and  Uobart  A.  Llure  have  shown  (Therap.  Gaz  .  1386.  73)  that  the  phys- 
iological actioD  of  gaulllkeria  is  tW  aame  oa  thai  of  salicylio  acid,  and 
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tbit  Iherapcntic  doaes  are  tintiraly  deccKnposed  in  the  eystem,  aUboi^k 
toxic  amoutitH  may  escape  in  part  unobangfld. 

Oil  of  ^ulthcria  affords  a  Tory  excollent  metliod  of  giving  ullcybe 
atid  in  cases  of  subacute  and  acut«  rlieumati»m.  It  may  be  adioia- 
iatered  in  emuUion  or  in  ciipHulus  ia  dostoe  of  tVom  ten  to  fifteen  mlniBia, 
ropoated  according  to  circumntances.  I  hare  given  iis  high  »»  ono  hBn> 
drod  and  fifiy  dropa  of  it  in  IvronLyfuur  lioura,  ihoui^U  i'avr  perBOOBWill 
bonr  moro  than  half  this  amount  vrithoQt  tho  production  of  distinct 
vymptoma,  which  shonld  bo  a  sigDol  for  n-ithdmwal. 


SALICmUM-SAJUCIN.    U.S. 

SaUciA\9  obtaiaod  fivm  tho  burk  of  thu  willow  nud  othur  trees. 
occurs  somotiinoa  in  tabular  crystaU,  mure  I'r4!i{uoully  in  whito,  sbiuiug 
DuudlcM,  of  neutral  reaction,  Holublii  in  about  thirty  parts  of  cold  water, 
TOiy  solublo  in  hot  water  and  in  alknline  eolationa.  Concentrated  aal- 
phurio  acid  di^tolvo^  it,  with  the  production  of  »  boniilit\il  rud  color. 
By  cari'futly  waniiiiiij  it  wiiU  dilute  sulpburic  acid  it  is  ooavertod  Into 
glucaso  and  mliijniiiv,  and  it  is  thereibro  a  glucoaido. 

TW  action  of  aitliciu  upon  tbv  animal  orgaai«(n  is  not  known,  but 
would  aeem  to  bo  very  t'oubia,  oa  Kunko  (^Pfianzenstofft!,  p.  903)  10  said 
to  havo  takon  nearly  tliroa  ouucos  of  it  without  any  notable  effect.    It 
is  certainly  rajfidly  absorbed,  probably  lui  salicin ;  but  once  in  the  blood 
it  seems  to  be  quickly  decomposed,  the  produela  of  its  cbungo  appear- 
ing in  the  urine  filtocn  to  thirty  minutes  aft«r  the  ingestion  of  a  single 
doM.    This  change  does  not  appear  to  bo  complete,  as,  according'  te 
Huiicmann  (^Pfiansenstnfc,  9G3),  in  tho  urine  of  man  and  rabbita  after 
the  ingestion  of  salicin  not  only  saligouin  and  9aljc3'lic   ncid  occur, 
but  alxo  unchanged  aulicia.     Furtlior,  Falek,  injecting  t^ltcin  into  the 
blood  of  tho  dog,  found  that  it  chiefly  escaped  iVoin  tho  kiduo^'B  on- 
altered.    The  elimination  socmfl  to  go  on  slutvly,  oh  Senator  has  detected 
Ba)ic}'lic  scid  in  the  urine  sixty  boura  after  the  ingoslion  of  a  eingta 
doBO  of  BBltcin  {Birltn.  Klin.  Woehetts.,  1877,  181). 

In  1874,  Dr.  Ifaclagan,  led  by  some  fancied  dependence  of  rfaou- 
inntiAm  upon  nmlaria,  begun  the  use  of  snliciu  in  iicuto  rheumatism, 
and  in  187G  {L<incet,  X870,  i.  342)  he  announced  that  it  wae  a  epocifie 
remedy,  rapidly  nbating  both  the  feror  and  tho  local  symptoms.  In 
the  same  year  (^CentralU.  /.  Med.  Wistens.,  1876,  241 }  also  Btrlin.  Kim. 
Wockeita.,  1877,  181)  II.  Senator  confirmed  these  etnttimeut.-),  and  t\ir- 
tbcr  nfGrmod  that  in  various  nffcictioaa  he  had  fuund-saliein  to  have  an 
uutipyratic  powor  entirely  comparable  to  that  of  salicylio  acid.  If 
these  viowa  aro  con-ect,  the  fruadoui  from  irritant  propertiea  and  di»- 
agrocablo  taste  make  enlicin  superior  to  tho  acid.  The  only  other  per> 
son  who  has  te.ited  tho  matter  on  a  con«id«rablo  »cntc  is  Dr.  Bum,  who 
does  not  find  thai  the  drug  ia  nearly  so  powerful  aa  salicylic  acid  (^Ber- 
lin. Klin.  Wochrn.-!.,  xiii.  fl04).  If,  aa  is  bulieved  by  Sonator,  the  activity 
of  salicin  doponda  upon  its  couTorsion  in  the  blood  into  eaticylic  acnd. 
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it  is  plain  tliat  Its  octlon  slionid  l)0  itlowor  nnd  more  uncertain  than  that 
of  the  ftciU.*  Further  inTCBti^ations  ar«  necessary  before  a  poaittvo 
ooocla^ion  can  bo  ronched  ;  but  tbo  later  ovidonco  <1o<m  not  wwm  to  b« 
fliTorabltf  to  «a1ioin.  an<]  it  in  but  little  useA.  In  regard  to  the  dooe  eiii> 
ployed,  it  is  worthy  of  romurk  that  no  eorious  symptoms  have  boon  re- 
ported t\B  produced  by  ealicin.  Sonator  recommend*  two  to'tvo  and  a 
hiiir  ilmchmH  at>i  a  modcralo  done  for  tlio  adult.  Mnclngan  uaod  murb 
Rmallor  dosen, — twenty  grains  every  three  hours,  f 

8alol  i«  a  white  crystalline  powder,  of  a  faintly  aromatic  odor 
raBembling  that  of  oil  of  wint«rf;roon,  atmo«t  insolublo  ia  wutcr,  and 
]>crrotitly  toDtolest.  1 1  is  a  derirative  of  Halicylio  aoid,  one  atom  of  the 
hydroj^n  of  the  acid  hnring'  been  r«pla.cud  by  phenol.  It  belongs  to 
the  aromatic  others,  nnd  may  be  considered  clieraicatly  a»  a  aalitylato 
of  phenol  Originally  projMircd  by  Profwiisor  Von  Jlericki,  of  Berne, 
it  wns  introdncod  into  medicine  by  M,  Sahli  [Science  Med.,  April  14, 
1686).  AVhon  in  tbo  upper  part  of  tito  intestlnnl  tract  it  comes  in  con- 
tact with  the  pancreatic  juico  it  is  broken  up  into  ita  original  constilu- 
vntft,  •lalicyltu  acid  and  phenol,  yieldin:;  about  tliirty-six  per  c«Qt.  of 
phenol  and  sixty-four  per  cent,  of  salicylic  acid. J  After  its  froo  iiw> 
tbo  urine  buconiee  black  fiTim  the  producta  of  destruction  of  carbotio 
acid,  and  it  is  capable  of  causing  the  symptomii  of  poiHonin^  by  snli 
cylic  acid  and  by  earbolto  acid,  but  is  said  to  be  1«»S8  powerful  aa  a  poioon 
than  arc  ita  ununited  ingrodJenta,  probably  bocnuse  it  is  broken  up 
slowly  and  perhaps  escapes  in  |Mirt  unchanged.  Kuinagawa  has  found 
that  it  increases  nitrogenous  elimination. 

The  therapeutic  properties  of  (talol  ikro  those  of  salicylic  acid,  nnd  a 
number  of  clinicians  have  reported  very  favorable  results  fVom  its  use 
in  rhoumattsm.  (See  Drs.  Bielsohowsky,  Georgi,  Bosenberg,  and  Fetk 
chenfcM,  Tkerap.  Momt^h.,  1887;  also  Zosrf.  JI/wJ.  Ree.,  Oct.  15,  IfiSfi, 
Juno  15,  I8S7,  Jan.  15,  1887;  also  Berlin.  Ktin.  Wochens.,  No.  4,  1887, 
and  othera.)  By  the  use  of  salol  tbo  ringing  in  the  ears  and  other 
ordinary  constitutional  symptoms  produced  by  salicylic  acid  can  be 


•  Dr.  MikOla^a  MMrU  {Lfdnn  Imnrtt,  1ST3,  iL  179),  u  |>n>af  llmt  mXMn  Jom  out  ael  m 
Mliejiia  m1<1,  bat  a«  MlMa,  lliat  bo  haa  girta  Hlioio  to  rhtumatlo  |imtlaila  •affiiriii|{  trnn 
Mrabr*li]mipt)»ud«a  taU)V*<l«M(«f  MllojUe  aeidiftod  bn  Hm  both  tbc  rbfnnifttlim  mkI 
lb*  ««(«bral  dlrtnrbuiet  *b«l«iL  It  It  poaaibU  tlut  tba  dallriain  In  tboM  caMi  ««i  dit*  lo 
rbMBUtls  tnEtktUti,  BDiJ  not  to  lh«  iilifljluaa  * 

tOnMltalu  ffril.  ittd.Jaur*.,  [ft;e,  ll.,  Mid  AoMm  ATW.  amd  9*'^.  Jvmn.,  PA.  19TT. 
t  Pn>r*Mor  B»il4  tUniu,  w  tli*  r««all  of  *a.yniaitBUi  rmtmnh, tb»t  mXvi  U  not  itftta- 
poaeil  In  tb*  itoinich,  but  tmmcdlalsl;  upqn  Itj  cnlraoM  lohi  Ih*  LntMtinei,  anJ  IhuC  lh« 
prodocta  of  d«ca(iipas)tiDii  appcv  alnwrt  »i  mc*  ia  Ui«  urina  In  Iba  form  of  uliii;)aris  aaid, 
whiHi  yiddi  a  r«d  [irMipllata  witli  ohlortdaor  Iran.  Evald  prnpMM  Uking  a-lrtntapof 
thii  Cue  in  arSm  ta  ddamlM  the  f»la  at  «bLah  food  puna  from  lb*  at^ntHli.  Tb«  «Hb« 
«(  MvcB  parwD*  tn  aoaad  b«altli  «fordad  tba  »lief  Iiiii<  mM  r«a«iian  la  fram  an«-half  to  tbn*- 
^■afUn  at  an  ha«r  after  tbi  iBgntlvn  o4  tba  drug,  but  In  «>ni  cajca  at  caMrte  dlUIMIaa 
Tllb  waahaaB  of  tba  mwcsbt  ooat  of  lh«  ilotnaeb  two  to  Ibrea  houn  were  tttinlml.  llara 
faerai  sDniaal  »iii«rinMtltbo>M»rar,tbn)iri  fraal  doubt  upoo  U)«T»lua<irthalMt(it«  BnUm. 
Klin.  Waeknttk., 


U2 


OESERAh  REMEDIES, 


obtninoi],  and  tliero  is  no  doubt  thnt  tbe  drag  U  cnpnblo  or  perfbroilb; 
in  rhcumntiHtn  tho  rolo  nf  ealicylic  acid.  Tha  claim  that  it  is  tnca]»l>U 
of  pi-oduiing  uiitowai\l  fymittomit  and  thiit  it  ai^ces  better  with  tbe 
Btomneh  than  do  other  euHcylic  preparations  ie  doubtftilly  snstunt-i 
It  in,  however,  \e»s  dinnprrGcaMe  to  take  than  some  other  fomiH  of  the 
acid,  Itiit  ill  m3'  cxpvrienutt  lias  been  loss  prompt  and  Icsa  cortun  in  tU 
iutlu<>nc9.  it  hsA  been  u»cd  ia  diabetes  tnA.  M  %t\  antisoptiv  m  tetark 
of  the  bladder,  and  osjiuciulk  ns  aa  intaslinal  disinfeutant  in  tyfha*. 
fever  and  in  cholera ;  but  in  tha  experimenUi  of  Kunmirawa  (  Viickow 
Archiv,  Bd.  cxiii.,  1S88)  it  was  showii  that  io  aiitinuU  it  produced 
iMSoning  of  thi>  uriniiry  indicttn  or  of  tlie  intestinal  bacteritt,  showing! 
thiit  it  had  failed  to  exert  any  anlioeptio  influence  in  tho  intCftlincA 
rcsiihs  of  Kiiiungawa  are  furtliur  cootirined  by  llic  ix-i^-tircheaofLesi 
{Arch.Mxper.  Path.  u.  P<^izrjn.,  xsiv.,  1883),  who  found  that  outside  of  liii: 
body  tinlol  is  a  very  feeble  gormicide,  and,  indeed,  aets  at  all  only  m  it 
is  decomposed  by  the  baoleriu.  To  some  extent  it  has  been  employed 
by  tmrgvonn  an  an  uniiseplic  in  tho  place  of  iodoform.  According  lo 
GermaD  authorities,  tbo  HiU  doso  of  palol  id  half  a  drachm  ibroc  timei 
a  day.  This  is,  however,  a  very  largo  dose,  not  more  than  half  of 
which  should  be  ordinarily  given.  ^ 

BKTBOLOf  Sabli,orj\'(7j)^A&{oIof  Kobert,i3th«»tlicylato  of  jS-aaph- 
tliol  other,  and  occurs  in  small,  white,  rctplcndoiit.  almost  tastoleea 
cryHtsIji,  insoluble  in  water,  but  sohible  in  alcohol   and  in   ihls,  and 
hiiviu^  u  niL'ltiui;-puint  o'!  ^OS''  t'.     It  bna  been  introducoil   to  the  pn>- 
feaeion  by  Morck,  and  studied  to  some  extont  by  Kobert  and  B.  H- 
Salili  {Therap.  Monatg-hefte,  188"),  and  by  Lesnik  (^Arch.  Kxper.  Path. 
vnd  Pharm..  xxW.,  1S88).     li  is  a  compound  analogous  lo  haIoI,  but 
hftving  the  base  of  naphthol  instead  of  phenol,  and  consei]uontly-  spliu 
tint;  up  under  the  iutluonco  of  tho  intestinal  juicea  into  wiltc-ylic  act 
uml  naphthol.    It  eoutains  ten  per  font,  loss  salicylic  acid  than  d 
eatnl,  mid  has  the  further  disntlvaniage  of  po»tcsHin^  a  much  bi^h 
melting-point  and  therefui-c  eplitliuj;  up  less  readily  tuto  Lt«  component 
parta.     Kobert  elsims  for  it  ihiii  Jt  ie  [irefemblo  to  salol  in  rheumnti«fn,  m 
as  producing  le^s  disagreenble  aAKr.cfl'ectit,  but  Sahli  believes  that  it  is  | 
not  HO  certain  in  ilHuctioii..     On  acooiint  of  its  not  yicldinf;  phenol.  It  19 
leas  poisonous  than  salol.     Kobort  has  found  that  when  given  iutemaJIy 
it  is  very  useful  in  the  treatment  of  catarrh  0/  the  bladder,  as  well  as  of 
gonorrkaal  cyatitis 


pliU_ 


BENZOINTJM— BENZOIN.    U.S. 

The  eonercte  juice  of  Stymi  Benzoin,  a  large  tree,  native  of  Peru, 
Tbo  drug  ia  said  to  be  obtained  by  incising  the  troo  and  allowing  the 
juice  to  harden  as  it  csudea.  The  finoat  specimens  of  benzoin  con^ittt 
of  tears  ngglutiuated  together;  the  poorest,  of  brown  or  blackish 
mneaee  without  tcara    The  fi-octuro  ia  roKinous,  the  eorfaceof  th« 
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t«ftM  smooth  nnd  whittsh,  the  odor  iVngrftnt,  tlio  tABto  «t  first  rciy 
slight,  afterwarJs  somewhat  acrid.  Tho  chii^f  constituent*  or  bonroin 
are  resin  and  bensoio  arid;  clnnamic  acid  is  abo  fVeqnently  present, 
and  ifl  aaid  to  be  ospcciully  found  in  th«  whito  toor*. 

Benzole  Acid  (AciDttu  Bekzoicum,  U.S.)  is  obtained  by  subltm&tioo 
of  gtim  bonzoin.  As  thus  prepared,  it  is  in  whit«  featbeiy  cryntalii,  of 
a  sillcy  tutiirc  and  a  fhigmnt  %-anilla-liko  odor,  duo  to  the  prosonco  of  a 
Tolaitl«  oil,  the  pure  acid  being  inodorous.  The  taate  is  warm,  acrid, 
pecnitar.  Booaoic  acid  molts  nt  250"  F.,  and  volatilizes  without  change ; 
is  soluble  in  tvo  hundred  p&rta  of  cold  and  in  tw»nty.lbur  pnrta  of 
boilin;;  water;  alHO  nolubto  in  alcohol,  fixed  oil,  and  alknltno  sotutioiu. 
It  is  a  feoUo  acid,  but  forms  noutml  salts  with  tho  alkaltos.  Bonxoio 
acid  ia  widely  distribntcd  throui>h  tho  vegetable  kingdom,  constituting 
tho  peculiar  prineiple  of  all  true  balsams,  and  is  occn^onnlly  present 
in  the  nrino  of  gratis-eating  animala.  It  is  a  normal  conniitucnt  of 
castor,  and  has  been  detected  by  Scligsobn  {Chemiach*  CentralhUitt, 
1861)  in  the  suprarenal  capsules  of  an  ox.  It  ia  used  conaiderably  in 
the  nrt-s  and  for  this  piirpone  in  prepared  from  the  allied  hippuric  acid 
of  horse-urine,  and  also,  it  la  said,  fnim  nnplithalcn. 

PsTBioLOOiCAL  AcTtoK. — Locally  applied,  benzoic  acid  is  a  decided 
irrilnnt,  and  it«Tnpon«,  when  inhaled,  produce  bronchial  cnt»rrh. 

Our  knowludgo  of  the  action  of  benzoic  acid  upon  man  aud  tho 
higher  animals  is  very  limited.  In  ordinary  therapeutic  doeefl  it  exerts 
no  perceptible  InBuenco  upon  man,  oxcopt,  it  may  be,  in  tho  production 
of  gastrio  in-itatioD,  with  oonsequont  nausea  and  vomiting.  Tbuoi, 
Schreibor  took  in  two  days  about  half  an  ounce  of  tho  acid,  and  ex- 
perienced Only  a  fooling  of  abdominal  warmth,  spreading  over  the  whole 
body,  nnd  accompanied  by  an  incroAM  of  Iho  pulao-rate  amounting  to 
thiny  beats  per  minute,  by  inereasod  socrotion  and  excrotion  of  plilegni, 
with  alight  disturbanco  of  digestion. 

Tcry  few  cxperimentfl  with  benzoic  aoid  upon  tho  lower  mammals 
htv»  been  roportwi.  "W".  Grubo  (Cfntralbl.  fkr  Chiniry.,  1876,  p.  777) 
sbttM  that  in  maiwive  doMs  (1  to  57(36  of  the  animar«  weight)  it  pn> 
duoeA  intoxication,  with  disturbance  of  cirenlation  and  respiration,  and 
paralip-siB  of  tho  hind  foot,  and  that  tho  antipyretio  influence  of  benzoic 
acM  is  greater  than  that  of  aalJcylie  acid. 

RHpecial  interest  attaches  to  tho  elimination  of  bonsoio  acid,  b«* 
oauite.  as  was  Unt  diHcororod  in  dogs  by  Wdhler,  and  anerward^  in 
man  by  Ure,  it  apperra  in  the  urine,  united  with  nitrogenous  atoms, 
aa  hippuric  ncid.'  Kuline  and  TTattwnchs  thought  that  the  conversion 
occuri-ed  in  the  liver;  but  the  more  roixnt  ronoarchcfi  of  Jloiafincr  and 
Bh9p»rd  (Untertvchtttigen  fiber  dat  EnMehen  der  Hippvrtdure,  Hanover, 

*  QaaMron  foaiiil  hipf>ari«  Mid  in  tb«  dHdc  of  k  IMW^bom  «liflJ  wittm  WliMi4  Kai<t  ImJ 
btra  iWcKlalbcngtherjaallHirMVtboblrUlCtfv/BVHiiviKJ  j^oiaali*** /«lrwi,  tST>,  tSft. 
Tho  M|«rim«als  of  Tm  Mtnitfmiot  Umm  (ArA  Krpfr.  rurA.  «.  Pkmrm^  sill.,  Ittt) 
M«a  la  fbow  ilMt  tb*  wbcU  oT  ib«  InfMUd  btBiola  mU  MOkjMa  vltb  tfca  nrtiM. 
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186fi)  appear  to  oliow  that  It  really  talcos  placo  tn  tho  kidneys.    ~ 
tniuty  it  doos  not  faappon  in  tbo  iutisLiooa  or  in  the  bloiMl,  Biticcu.: 
th«  exIkibitloD  of  largo  dosoe  of  bcnxoic  acid  it  aloDO  c&n  b«  d*lKVd 
in  tho  blood  ;  and  after  tho  ndminmt radon  to  rabbit*  by  tbo  month  at 
large  amounts  of  htppurio  acid,  only  tnicos  of  tho  lattor,  with  lir^ 
quantities  of  bensoio  aoid,  can  be  found  in  the  blood,  ultbougfa  theh^ 
piiric  acid  appuani  in-  tho  urino^*  further,  modvrato  omountaof  ki^ 
puric  acid  injected  into  tbo  blood  cause  severe  Byniptonis  of  polaeoia^ 
vbicb  \^  not  truo  of  bonioic  acid.     When  bcnzoio  acid  is  injected  fredf 
into  tho  blood,  a  portion  csuapce  through  tho  kidneys  unokaDgod-'l'    G. 
Bunjco  And  0.  Schmiodeberj;  have  alM  found  that  iii  the  dog  witb  vtbA 
arteries  lioid  no  oonrersion  of  bonzoJo  into  liippurlc  acid  ocouri.  Int 
that  tjHng  of  the  aretom  doc«  not  intcrfuru  with  the  ckango.    Illy 
liave  also  auocooded  in  converlinj;  bvuKoie  into  faippuno  acid  by  paKitts 
blood  containing  benzoic  acid,  with  or  wiibout  glyt-ocoll,  elowly  through 
tho  kidney;),  rcmoTcd  from  ihe  body  dircvtly  iillor  denth.      Frum  wna 
of  their  oxperimiMita  it  would  accm  that  tho  blood-corjiuscles  play  as 
important  rolo  in  the  pro<;c»«,  an  wlicn  »onim  frood  from    blood-ooc- 
pusclcH  wnn  uaotL,  at  moitt  only  a  tmco  of  hippuric  nctd    was  Ibrmcd. 
According  to  Moi^nor  aud  Shujiard,  aumoliinva  tlio  bonzoic  aoid  ia  cua- 
Tcrtcd  intomiccinic  instead  of  hippuric  a<:id  in  man,  and  iit  chickens  it  b 
habitually  changed  into  two  now  producle,  ono  of  wliivh  is  nitrogoDoio. 
It  has  not  yot  buun  clearly  iiindo  out  whi'i'U  Lbo  nitrogen   docoisut 
for  tlio  formation  of  tbo  hippuric  acid  iii  obtained.     In  the  elaborue 
exporimenta  of  Carl  Virchow  (ZcitscAr.f.  PAys.  Chan.,  vi,).  bonaoateof 
sodium  cnuscd  a  doc-idod  incrcatio  of  tho  nitrogenous  climiuatton  ftxiia 
tbo  kidneys ;  but  tho  tctitiuiony  as  to  tho  effect  of  tbo  iDgcation  of  beit- 
zoic  acid  upon  the  urea  and  uric  acid  of  tb«  nrino  ia  sin^ilarly  oontn- 
dictoiy.    Tbun,  Vra  (Mr/lico-Chirurg.  Tram.,  1841,  xx'tx..  30),  Loroy 
d'EtiollM  (quoted  by  Stillfi),  and   Dobouy  (quotod  by  Stillo)    affirm 
that  lbo  uric  acid  h  very  niuoh  diminitihod  or  alto^thor  absent,  whitgH 
Gnrrod  (Manotrs  of  (he  Clitrm.  Soc,  I,  1842,  and  Lancet,  Not.  1844)  ant^^ 
Keller  {Ann.  der  Chem.  und  PKorm.,  xliii.,  1842)  awcrt  that  its  qunntt(y 
romiiitia  nonnal.    Again,  GaiTod  affirms  tliat  the  urea  is  very  macb 
dimini)ilic4]  in  quantity,  while  Kcllur  and  MoiHtnur  and  ShepajYl  (lot. 
cit.)  declare  that  it  is  not  affected.    The  only  k)f:;icAl  concIusioD  nroukl 
eocn)    to  be    Uint   tbo   «triT(^t   of  bcuKoic   acid  upon  the  aolid)*  of  tbo 
urino  19  not  constant,  but  vurii-s  for  ruaeons  at  present  unknown.     AJI 


•  Thia  BllBged  lonvertian  «f  hlp[>tirie  *eid  II  nal  tharnushi;  Mtkbliihed,  •&•!  h«i  r1«M 
ri»0  to  lauuli  JliouMli.n,  For  n  goner*!  finnmsfy  mH  lUeil  in  fnf  mill  Inn,  ih  paper  fcjr  V«B  4* 
Vclilo  and  SlockTl*,  ArrK./.  Eipcr,  Path.  u.  PAam.,  srii.  tS».  Dr.  V.  PuaWt  {Smit.  Sac.  dt 
Kt'l.  Prat.,  I8B3>  usui  lliu  hiyparalt  <>/  timt  an<l  {•Ihla,  ilTlrinlDE  lli»(  <)>cj  tat  uitcb  Ktperto 
to  tbv  bnotnnlM  in  nmta/^ninrnl  ej/ttiiii. 

\  AucdrJIn^  lu  IliB  (ipsrimentt  or  Tb.  MV^il  anj  B.  roa  Anrsp,  ITbniiMU  mM  ba  (irva 
t«  msn  or  uniiniiti  in  n  fnbrit*  *ta(*  •  mnflh  Inrgvr  ptAiiortl-un  «t  It  tbaB  BiMal  U  •Ilwl*«t*4 
noahuced  {Hoffmann  »>iit  SfAvat^'i  Jairtttv  l^lj  MT). 
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ftuthorilicfl  appear   to  azrce>tioweTer,  in  a^iMrting  that  tlio  acidity  is 
increasod." 

In  April,  1872,  Dougall  {Med.  Times  and  Gar.,  1.,  1872)  Announcod 
tiiat  bontoio  acid  li  nn  netire  Antixoptic.  Since  Ihnl  time',  numcroiu  ox- 
porimoots have  bocn  mudoby  K.  Snlkowaki  {Berlin.  Klin.WocAem.,  167fi, 
897),  Grub*  {OmtralbL  f.  Chirurg.,  1876,  778),  Bucholct  iArchio  /.  Sx 
perim.  Pathol,  vnd  Pharm.,  HA.  iv.),  and  Flcclt  IBejisofSdurr,  otc.,  Munich, 
ISTfi),  Willi  tho  uimniinoua  n>«ult  of  uscribiug  to  bciizuic  iivid  a  fintt 
rank  in  desti-oying  bscioria  and  preventing  putrefnction.  Id  moet  of 
thcac  ioroatigationA  bonsoic  acid  vraft  found  to  bo  much  moni  actiro 
than  BQltcjIiu  acid.  BuchulLE  found  iliat  0.02  par  vent,  of  boiizoic  acid 
bad  a  very  perceptible  olTect  upon  the  development  of  bacteria,  and 
0. 1  por  cont^  inhibited  tlicir  growth  cntirvly ;  nieo  that  the  bousoatti  of 
bodiam  was  do  Jess  powerful  than  the  pure  acid. 

In  f.ccordance  with  tbi«  in  tb«  obaervaiion  of  Katnagawn,  that  white 
tmlicylic  acid  bn»liitloibduoiic«  asBQ  antimipUc  In  the  ulimenUiiy  trftcb, 
boiiKoic  acid  acta  powerfully,  ooUbly  reducing  both  the  iudican  in  the 
urine  A,n<l  number  of  the  bacteria  in  the  iotestiDOS. 

Allhough  bunxoic  ncid  u-aa  at  one  time  much  us*m1  in  the  treatment 
of  chronic  bronchial  catarrh  as  a  stimulant  expectorant,  it  haa  in  the  lunt 
decode  boeii  ospooiAlly  employed  lu  an  untizymolic  and  antipyretic, 
and  in  the  treatment  of  urinary  disordem.  In  diphtheria,  ert/sipelai, 
and  allied  dtwasos,  German  pnictitionorH  have  givDo  it  with  asserted 
good  roHulu,  and  l*rofof.sor  Senator,  of  nerlin  (AUgrm.  Wieit.  Med.  Zel- 
tuny,  xxiii.,  1876,  alleges  thai  it  is  equal  in  Ha  action  in  aevte  rheuma- 
tism  to  iialioylic  acid,  a  conclusion,  however,  which  ia  not  id  aooord 
with  later  experience.  Profo.-wor  Senator's  daily  Hose  wa«  In  moet  CAMS 
about  tbroe  drachms.  Dr.  Uro  first  suggested  the  employment  of  ben* 
soic  acid  in  uric  acid  yravct  and  caleuius,  because,  as  lie  thoiighl,  it 
(Iimini8h(.'d  the  excretion  of  uric  acid  i  and  Dr.  Golding  Birdfeubse- 
qiwody  UMortod  tbat  his  clinical  experience  had  ahown  the  value  of 
bcnxoic  acid  in  uric  acid  diathesis.  It  ia  now  known,  however,  that 
benzoic  acid  docs  not  diminiah,  but  rather  increasee  the  output  of 
urie  acid ;  and  any  valuable  reaalu  obtained  ttom  it  in  thoflo  cues  niu«t 
be  duo  to  its  onti rheumatic  properties,  or  to  ils  influence  upon  the 
bladder.  In  the  phoaphatie  wine  of  vesical  catarrh  beneoic  acid  olteD 
Acts  moat  hajipity;  by  rcndcnn^  ibv  urine  more  acid  it  increkflcs  its 
power  of  disvolving  the  pho«phatei<,  while  at  the  same  time  it  stimulattfl 


■  Dr.  Oarted, luriBf  dlM>iTar*d  ibil  lb*  hlp-parnlM  lu*»lb«  poiMT,  vbMkddedM 
■Mub  MnlMDlnf  antic*,  of  anwiac  lb«  dmpf>«w«no<  of  Uia  mric  fM,  ^m  (Ugg**^  Ibdr 
M*  la  pnwltc*!  nvdicias  la  aria  a«ld  dlatii«U.  D«  Ri***  of  lh«  lilpparmW  «f  •«diiiiD  l«n 
Cr>la*  IbrM  Um«a  a  4aj.    It  ma;  soil  be  •omUnad  wltb  UiblaM  w  potoMium  mIu. 

t  CW.ury  DepariiM.  rbil»4*l|ihi»,  18M,  p.  XM.     Dr.  Bird  ttaUa  tbaC  bi  baa  (ixind  Iba 
floltMriag  formula  of  graaHcrriea  ln<ltnHiis  nria  Mid  (ravali  Q  S«lll  eatboHtta,  Jia)  a«idl 

bunoid,  (r.  iL;  aadii  jiboaplulH,  S'"  r  1"* 'a"*a^ 'S'''  •b''*  *t  a^'J"  ■H'"^"*""^ 
rjrUaij  VlaMunt  hjoacjanl,  foiv-    S. — Two  UUcfpwnfula  tbra*  tlmta  a  dar. 
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IheiQuoousmombraQe  of  the  hMdor,  and  oxertsnnantiscptJc  inSuoDce. 
lu  tho  ammoniacal  cystitis  the  drug  is  of  great  value.  It  is  also  aaid 
often  to  ucl  ver)-  hu(>[)ilj  iu  acute  goDorrhoja  (Phila,  Med.  Times,  ir.). 

Benzoic  sold  has  the  property  of  preventing  animal  fata  from  bo- 
coming  rancid,  And  is  thcrufuro  much  used,  as  an  addition  to  ointmont# 
Morauvcr,  it  exortd  a  peculiar,  often  very  honofioial,  etimulant  action 
upon  till)  skin,  and  is  very  uacOtl  in  such  conditions  aa  chapped  bunds, 
lips,*  or  nipplos,  and  oven  'mjiisure  uf  tbu  anits. 

Tbcra  would  seem  to  be  no  doubt  that  benzoic  acid  may  besubfiti- 
tuted  for  curbolic  or  snlicylic  acid  tu  antlteptic  aurgery.  TTnder  tbo 
aamo  of  bahamum  traumaticum,  n  piiipurutiou  pruL-ticuUy  tho  eamv  as 
the  compound  tincture  of  balsam  was  formerly  much  ti»ed  as  a  tuL- 
noraiy.  The  piticlicu  has  gone  out  of  vogue;  but  the  dii^coverics  con- 
cerning antiHopsiH  and  tlie  exeelleul  rosuitt)  obtained  by  Kr.  Brjk'ant 
(/>«jicf(,  1876,  ii,  747)  sliow  that  it  was  well  foiindod.  Mr,  Bryant 
eimply  covers  the  wound  in  compound  fractui-oe  and  other  Bovore  in- 
juries with  lint  thoroujjhly  anturntod  with  tbe  compound  (iuctura  of 
K'uzoiD,  aud  maintniuH  absolute  qiiiel>  wiili  noti-removal  of  the  dressing, 
for  some  days.  His  results  appear  to  cballunge  those  obtained  by  tbo 
most  complicated  antisoptio  surgery  (eoo  also  Lancet,  1877,  i.  <;71> 

AUMisiB'nuTioN. — Tba  dose  of  benzoic  acid  \»  ttom  ten  to  tbiriy 
graina.  Gum  bonzoln  is  never  used  itself,  but  is  exhibited  in  tbo  form 
of  the  tincture  {Tiitdura  Ben^oini—l  to  5,  U.S. J? — doso,  fSss  to  SZn  and 
of  the  compound  tinHure  (^Tinctura  Bemoini  Composita,  U.S.),  usod  in 
chronic  bronchial  catarrh, — dose,  f^i  to  f^ii-  Adept  Bemoinatus,  U.S., 
coiitaius  only  ouougb  ol'  the  boozoio  to  preserve  the  lard,  and  'a  em- 
ployed OS  the  baflia  o^  oiutmuatB. 


ANTTPTRIN. 

Antipyriu  was  diacovored  by  Dr.  Ladwig  Knorr,  of  Munich,  and  first 
esperimontod  williby  Profossor  Filubne,  of  Krlttngt>n(^?i7jtr/tr)///.  fCtiit. 
Med.,  lSS4,vii.  641).  It  is  a  grayish  or  reddisli-whitecrysCallinc  powder, 
of  a  eligbtly  bitter  taate.  salublo  in  fifty  pturta  of  other,  much  more  so  in 
water,  ten  parts  of  it  being  di^olved  in  six  parts  of  cold  water,  and  also 
Tery  soluble  in  alcohol  and  chloroform.  Il«  eolutiou  strikes  with  a 
ftoluiiun  of  porebloride  of  iron  a  roddisbbrown  color,  with  nitric  acid  a 
beautiful  greenish  color.  Chemically,  it  ia  dimotbyloxyquiuiKiuo.  It  ia 
prepared  by  an  extremely  complicated  (patoiitodj  proceBB.-)- 

■  Fntrsaiuf  StUtC  eammDOili  h  miKluro  or  out  [mrt  ot  ihs  anin|]ciQnd  tloMun  of  bMit»ia 
Md  four  phrU  of  gljiMilD. 

t  Wbto  kntlpjrln  !«  iliwalrvd  tn  *wa*t  rplrila  of  aitn,  »  gr««D  «olor  npldl;  dwrolop*  hj 
\h«  pra^uctiam  at  the  uo-itiirvwu-anilpyriH  of  Knorr.  AouunlSn^  lo  Profwon  H.  C.  Wood 
aui  JubD  MkrtthaM  (Tlurap,  Oat.,  Feb.,  ISS9),Ili«  r«ootion  1j  dn*  to  lb*  proMiM*  of  Trat 
nllroui  Mid  In  oomiticroUl  ■■•el  tpiriUof  uflra.  Tti*  *lido  nluon-an  b»rB  ihoirti  thit  < 
BitrD)a.aDti|i}rrln  li  not  loil«,  in lh« nbMt  IhrMgniu  p«r  pounil,iii  tlia<l<'g*o*  (nii«( 
m  bulf  p^r  psuail,  barlnf  u*  ctfoot  upm  lifo. 
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Fdtbiolooical  Actiok. — WhoD  f^vetk  to  the  nornml  mao  in  do«i«e 
of  (Vom  too  to  twouty  graiDs,  anlipyrin  producos  iisuiilly  no  dimiticl 
Byniptomi.  If,  however,  it  be  administered  in  a  larger  do-«e,  and  eapo- 
cialty  if  it  bo  givou  in  iho  continuous  (lose,  &o  a6  to  accuuuiiito  in  tbo 
6ytit«m,  it  causM  laoguor,  niftlaU«,  a  peculiar  cyADOtic  pftllorof  Uio  faco, 
with  failure  of  tbo  pnUo.  The  fiymptomo  which  have  in  a  numbor  of 
o&aea  fulluweii  largu  doMS  are  very  curiuus,  and  soiiiu  uf  ibciti  difficult 
of  explanation.  Prominent  amon;^  thcac  nymptomii  is  an  eruption  on 
tb«  ftkjo,  which  mny  occur  without  constitutional  di^urbanco,  bot  is 
on«n  accompaiiiud  thereby.  In  Ita  most  typtcAl  form  it  c-onsiaU  of 
smalt,  redd it^Ii,  irroj;ularly  circular  Hpot8,l09erobling  itomewhat  thorn  of 
mcofilnt,  and  an-angvd  in  patebea  separated  by  aouud  skiu.  The  red 
color  usually  disappears  od  preesuro,  leaving  a  brown  pigmentation, 
ivbioh  al«o  comes  into  viow  dnrin^  the  fiiding  of  the  exaDtbom,  and 
onlinarily  continues  fivo  ur  kIx  days.  Id  soue  cohcs  the  eruption  ts 
crythtiuiatoiia ;  not  rarely  it  ri>aeinbles  an  urticaria  in  wliich  tho  wheals 
may  b©  mode  very  prominent  by  n  wido-«prcnd,  d«ii.'p-crimson  blush. 
In  u  case  n-ported  by  SpilE  {Therap.  Monatsch.,  18ST),  thu  whole  Hurfaco 
of  tbe  body  was  cororud  with  bulla,  wliioh,  bccoiuingcunflnunt,  involved 
the  skin  in  a  universal,  do«quamativo  inflamniaUon.  Very  fVctjucntly 
the  aniipyrin  rash  ia  accompanied  by  wid«-9preji4  cedema,  which  is 
especially  prune  lu  involve  ttiu  faoa,  causing  gront  swvUing,  aiid  even 
closiiro  of  the  eyca,  bat  which  may  be  moat  pronounced  in  the  ex- 
tremitii's.  Tb«  mutuu^  nionibr&ues  may  sbare  in  the  irritation.  Violent 
catatrhol  oonjunctiTilii*  ie  not  wry  rara,  whilst  corysa  and  laryngitis 
bare  b«en  noticod.  (  For  cases,  i^ee  London  Zancel,  voL  i.,  1888  \  British 
Med.  Jovm..  vol.  i..  1888.) 

The  marked  rioe  of  temperature  which  is  apt  to  accompany  tb« 
anttpyrin  eruption  \»  probably  due  to  the  in-iraiion  of  the  skin  and 
the  subdennsi  tissue,  and  is  not  a  cliTX.>ct  resultof  the  action  of  the  drug, 
aiuce,  when  tbo  antipyretic  eruption  takes  the  form  of  an  urticaria,  tbo 
itching,  sighin^a:,  bysLvHcal  unrest^  and  dysptia-a,  which  are  apt  to 
•coompany  urticarias  not  due  to  antjpyrin,  have  been  very  pronounced. 

In  a  iiunibor  of  cases  of  aniipyrin-poisoDing  there  have  been  violent 
nervous  symptoms,  which  scorn  to  be  a  direct  outcome  of  the  action 
of  tbo  poison.  The  vomiting,  which  ia  sometimes  accompanied  by 
Bbdominol  pain,  may  be  lookod  on  as  an  ovidonce  of  local  irritation ; 
but  tbifl  is  hardly  the  case  with  giddtnesn,  somnolence  deepening  into 
coma  and  passing  into  profound  stertorous  iinconeciousness,  with  dila- 
tation of  the  pupiK  and  epiloptiform  convuUionA,— all  of  wblcb  bav» 
been  noted  {Hertia.  Ktift.  Woeheiuich.,  xxvi.,  18S9  ;  Med.  J^ewa,  liv.,  1889; 
Correspond.  Blatt.,  1888).  Tlie  unrest,  excitement,  violent  treinbllogs, 
not  rarely  seen,  aeem  also  to  be  directly  produced  by  the  dnig.  As 
illuBtrativo  of  those  lymptoma  may  be  cited  the  case  reported  by  Dr. 
P.  Spitier  {CeHtraVi.  /.  d.  Thtrap.,  vill.,  1890),  in  wbieh  a  man,  aged 
twenty-four,  nhorily  after  taking  one  hundred  and  twenty  groins  of 
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antipyrin  during  an  buur,  compluiQcil  of  violeat  paiu  id  the  bolly,  nnd 
vomitoil  freely;  an  )ii>iir  Inter  he  vion  found  in  a  condition  of  ^roat 
excitement,  ecvwimiiijc:  out,  champing  his  tcoth,  with  n  red  face,  macb 
Dwollcn  coujuncLivn,  iiuJ  cold  esireinities ;  ibe  putse  was  one  bundled 
and  eight  per  miiuitu,  rliyttiniical,  willi  strong  hearUimpiiIso;  the  res* 
pimtioD  thirLy-oi;rbt.  Thvru  was  prscorclittl  auguiab,  paiu  ia  the 
stomach,  and  marked  lrcmoi«,  wilb  exEig^oratiou  of  the  toadon-rodexes. 
Fifteen  hours  nftur  the  poisi^nlng  lio  whk  ««i8ud  wilh  a  snddcn  chill, 
with  marked  utii-diuc  failure,  from  which,  however,  bo  recovoi-od. 

The  symptoms  produced  by  auti[iyrin  upon  the  lower  animals 
reeoniblo  thosu  caused  in  man,  oxc«pt  in  tbo  Absence  of  dorraal  irritation 
and  ita  (wcundiny  rtiRuliR.  According  lo  the  obKorvatiunK  of  Dr.  Leon 
Arduin  (jTA^Mij,  Paris.  132,  1865).  Professor  Deiume  {Fort$cbritte  der 
Medicin.  1884, ii.  e&7).  Dr.  Coppola  {Kobert'a  Jahreabericht,  IQBs,  p.  314), 
SimotiH  and  Uofk  (Jahm  Hf/pkins  JIcsp.  Bufl.,  ISOO),  and  otbcns,  in  the 
frog,  ju  luoderatij  toxie  doMs  (biUf  to  oaa  centigram  cue),  it  causes  cod- 
vultuODft,  vrith  opisthotonos,  and  a  Tory  marked  incrooao  of  reflex 
actmty.  In  tlio  eariiur  iita^oti  uf  this  condition  the  animal  is  cataleptic, 
and  Ij,  Bluinoncau  (5t.  Pelersb.  Med.  Wochenseh.,  ISSI)  aflirme  thai 
there  i»  a  primary  ftlngo  of  quiet  with  diminisbed  reSex  activity.  If 
given  ill  ovfrtvbeliiiing  amount,  eutipyrin  ciiusi's  in  frog  immediate 
quiot,  muscular  rolaxniion,  with  loss  of  rofl«x  ftctivity,  dcop«oirig  into 
complete  paralyBiii  and  death.  In  mammals,  the  chief  symptoms  of 
antipyrin-poiMouiug  aiu  ulfi:cy.  panipLugia.  Lurried  reispiratton,  oonvul- 
siona  with  general  rigidity,  dilated  ptipii?,  unconsfciuusnoiw,  and  fall 
of  temperature, — alL  fudiu;:;  in  death,  n  hich  seoms  to  be  duo  to  failui 
of  rijspi  ration.  Small  thoi'upeutie  doses  c-nu^  in  the  lower  mam  mala,  ts' 
usually  in  man,  no  pronounced  symptom.  In  trying  to  trace  out  the 
pbyoiulugical  actiuu  of  the  drug,  I  shall  discuss  separatuly  the  dilfureut 
systema. 

Ktrvoue  System. — The  action  of  nnlipyrin  tipon  the  bmin  is  not  pro- 
found, but  the  quietnde.  the  i-elief  in  certain  motor  and  sensory  nerre- 
Btonns  produced  by  therapeutic  doses  in  man,  and  the  comnolonce, 
stupor,  coma,  which  have  been  noted  in  antipyrin-poisoniog.bothinmao 
and  animalii.  indicate  that  the  drug  has  a  peculiar  ir\/!\ience  upon  t/ie 
cerebral  cortex.  Testimony  ia  Hirangely  at  variance  as  to  tbc  origia  of  the 
convulsion!).  Bliimoncau  and  liattun  and  Bokoaham  {Brit.  Med.Jtum., 
i.,  1889)  filate  that  section  of  the  cord  docs  not  prevent  thoir  occurrence 
in  tho  posterior  eogmeni  of  the  body ;  while  Coppola  and  Simon  and 
Tloi'k  Htiite  that  it  has  such  action.  Eitlicr  the  fintt-named  observer* 
failed  to  mukv  coinpletd  section,  or  else  both  cerebral  and  spinal  con- 
vulsions are  produced  by  the  drug.  At  prettcnt  it  seems  most  probable 
that  (he  convnUinna  are  chiefly  epilcpiifona, — i.e.,  corebral;  this  ia  iu 
necord  with  tho  siatemeiit  that  cnnnpu'sphyxia (spinal  <*pasm)  is  never 
pmduoed  by  antipyrio.  The  cerebral  action  of  the  drug  ie  Airtliw 
witnessed  to  by  Simon  and  IIocU,  who  believe  that  they  have  expori- 
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nMttAlIjr  proroQ  thai  it  Smt  eltiuutales  and  then  pnrulyzes  thu  Bpccial 

Our  knowledge  of  tbo  aclioo  of  aatipyrin  upon  tbe  sjilnal  con!  is 
Tory  iocomplote.  We  do  not  cortnioly  know  wbctkicr  ibe  aUof^vd 
primary  decroaiw)  of  reflex  activity  (Blumonoau),  ur  (ho  chnmcUirwtic 
iru/rcaiiv  ul'  rellvx  aciivity  (ruriouit  obHorrcm),  or  tbe  final  atiulitioo  of 
rcflox  actiriir,  are  or  aro  not  of  spinal  origin,  althougb  ii  m  probable 
ilmt  iu  toxic  doecB  llio  drug  atiti  as  u  primary  etimvlani  and  a  iccondcry 
depTtSiant  of  the  spinal  tord.  C\MV^\ii6  {^Sanaine  Med^  iu\y,  1887)  Btatea 
that  tbe  drug  even  has  lUe  powvr  of  suApvridin^  tbe  eli-^-tbuIc  coiivul- 
aions.  If  tbu  ob«crt-atiuos  v(  Bliunciicuu — tbut  in  a  frog  with  tbo 
cvri'liral  bemi>>pheres  reinoT«it  aatipyrin  prDduoed  Blownem  of  reflex 
ruaction,  wbtch  immodiately  diaapfteare  upon  B«ctioii  of  ibo  «piaal  cord 
liiglt  u)) — bu  correct,  tbe  primary  rvflox  dvpruofiioii  is  probably  cerebral. 

Tborc  eeeiim  to  be  noduubl  tba(aoti|>yriit/>ci/(i/y':(^  the  vtt/tornerwt. 
Lopino  i^Lffon  Med.,  vol.  liii.)  bii»  noticed  tbut  tf  uecexs  to  tlie  n«n'e  be 
idiut  olf,  aucb  ocrTO,  after  deatb  from  antipyrio,  will  be  distinctly  more 
Hlive  in  its  reuponae  to  atimuli  ibiin  is  the  iinplicatod  nerve  ;  wbitttt 
Simon  and  Uo>cl£  (Johni  Hopkins  BuU.,  18i>0)  notvd  in  l'rog»  killed  vritb 
anljpyrin  tbo  motor  nervos  absolutely  paml}*Ked,  and  have  also  domoii> 
atmU'd  tbe  influence  of  tbe  drug  by  bringing  it  in  loc:il  ooiitact  with 
an  oxpuHcd  nerve.  TbeM  btUor  ob&eri'ors  confirm  tbu  earlier  work  of 
Coppola,  n'ld  it  aevms  to  be  proven  tbat  vrben  appJied  locally,  or  given 
iotemully.  antipyriu  ii  n  diHtinct  depressant  of  the  stnsarj/  nerve-trunka. 
Simon  and  Ilock  affirm  that  in  the  beginning  of  the  convulsive  stage 
snimabi  can  bu  opt-miod  npnii  without  the  uso  of  an  ana;sliiuiic.  In 
uecwd&noe  witb  this  are  the  observatiotu  of  Battea  and  Bokoobam 
^Briti$k  Med.  Journ.,  I,  18SU),  that  when  locally  applied  to  the  exposed 
{otestine,  antipyrin  prvveiitri  tlie  {wrislallic  wiivv  which  la  Domially 
produced  liy  tbe  application  of  common  nalt,  although  ii  doea  not  check 
tlie  annular  oontrootioa  ftt  tbo  point  of  irritation;  an  efloct  vbicfa 
a«em9uulyexplaiuftblH  by  the  i^u|ipuKi  lion  Ibat  the  iutMiliual  nerves  and 
not  tbe  iuttMlinal  mnoclcs  aro  paralyzed  by  tbe  drug. 

Tarious  obscrvem  have  notivod  in  autiprrin-poiMJoiug  more  or  leea 
pronounced  mu««cular  stiffncfl<<;  and  Bevraux-Armand  has  soon  it  pau 
into  poet-niorluin  n<r>dity  in  animnU  fatally  poiHoned  (7'Ae5i<,  Nancy, 
1885).  This  BtifTnent  Appears  to  bo  the  result  of  on  action  exerted 
directly  upon  Ibe  niusoleai  for  in  Arniand'a  resoarcheB  tbe  muoclea 
removed  fkvm  tho  body  of  the  animal  killed  with  antipyrin  andorwent 
much  more  powerful  and  prolonged  (■outraction  than  was  produced  by 
tbo  same  umount  of  stimuiaiinn  in  the  normal  muBcle. 

Circvlaiian. — Further  resoarcbw  in  rogard  to  tbo  action  of  antipyrin 
Dpon  the  circulation  are  very  dedrable.  but  there  ai-e  oortaia  points 
concerning  which  we  bare  definite  knowledge.  Arduin,  Demme,  La* 
pine,  and  Armand  all  affirm  that  In  the  poisoned  Cr»g  the  heart  Is 
arrestod  iu  diastole,  but  Coppola  states  that  antipyriii  bos  no  infloooM 
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upon  the  circulation  in  tho  frog,  that  in  many  cases  after  the  liirgeat 
doeo  thu  heart  'u  arrt>B(cU  id  nyntolc,  and  thai  in  thu  VVilliam»  apparatufl 
DO  efl'eut  is  produced  by  antipynn  upon  the  iaolated  hi>art  ualoss  tha 
dose  be  oiiormouit.  F.ivnl  loiitiil,  tiowwur,  ilmt  wliilo  modorato  dosot 
bttvo  littlu  cfTuct,  largo  doftCH  diiiiiiiit^h  th«  frequency  and  fierce  of  tiia 
cardiac  ooolraol^ioiis  in  the  iaululvd  licurt  of  tliu  ti\iyi,  and  finally  oatiM 
diastolic  urrc'^t  {^^tiesis,  Lyone,  ISST^rtiid  I  think  it  n\iiBt  bo  considered 
etttsblialiod  that  in  8ujficif.nt  dose  antipyrtn  acts  as  a  dirett  paralyzant 
to  tho  finjg'a  heart.  Bemme,  Arduiii.  Arnuintl,  and  Hcury  Cawiniir 
(TAi^ut,  LyoQH,  188l3j  bavo  ^eparatvly  (jeti'rmincd  by  exporimout  that 
in  modentlo  doiiM  antipynn  inereoies  the  arterial  pressure,  wliilo  tt^xie 
doses  lower  the  pressure.  Tho  exncrt  mciliod  in  which  autipyriu  acta 
in  prodncing  these  changes  in  the  eircuijition  has  not  been  deter- 
mined,  aud,  iadoud,  tho  aiwcrtiun  of  Simon  and  Huuk,  that  antipynn 
hiiK  tompai-a Lively  little  efl'oot  upon  tho  cironiation,  is  in  accord  wilh 
the  few  expenment*  pcrfui-med  hy  myself,  (^uorrolo,  employing  tho 
plesHimogrupb  of  Mosnu  (quoted  by  Armand),  fonud  that  the  arm  ia  in- 
creased ill  size  under  thu  iiifluoDcc  of  aiitipyriit.  und  thtirefore  that  tlio 
poripboml  vessels  are  dilati^d,  and  CaHimir  allirma  tbat  similar  dila- 
tation can  bo  Hoen  in  tho  blood-reBAeU  of  the  eel's  of  rabbita  poisoned 
by  oniipyriu.  Even  if  thcae  resultsbecorreot,  wedo  not  know  whether 
the  dilAtU'tioQ  is  produced  diroclly  or  indii'cctty.  That  tho  ri««  of  tho 
artenal  prossuro  is  nt  loiijtt  in  part  tho  roeult  of  a  vasomotor  !^pa»m  ia 
indicated,  althoiigli  not  proved,  by  the  fact  ascurlainud  by  Caftiniir.that 
it  is  accompanied  by  a  diaunot  ducrease  in  the  ai«o  of  Biich  vascular 
internal  orgsna  u»  the  kidnt^y.  That  the  riiio  i»  not  due  to  asphyxia  is 
proved  by  ita  occunvnco  in  curarisod  animals.  The  theory  that  tho 
rise  of  pressuro  ia  in  part  at  least  duo  to  uontraclion  of  the  t«9m1s  ii 
corivhoralcd  by  tho  a.<wortinn  of  Arduin,  that  antlpjiin  ia  a  powcrihl 
haamoalatic,  acting  like  ergot.  Uncbard  and  Uenocque  (as  quoted  by 
Armand)  reiU^rate  the  power  of  the  drug  in  arresting  huiaorrbago,  and 
Btiito  tliatf  when  thoy  cut  otT  the  fcfot  of  giiinon-pigH  and  put  the  stumpa 
into  a  Holiitioii  of  antipytin,  tincture  of  ehlurido  of  iron,  etc.,  the  bleed- 
ing was  arroBlod  most  quickly  by  tbo  atilipyrin.  If  the  obsorration 
of  BoU«lheim  (quoted  liy  Dr.  A.  Hiftch,  Die  yfveren  Antipyrettea),  tbat 
during  the  fall  of  blood -presHU re  the  temperature  of  the  interior  of  the 
body  notably  fulls,  while  that  of  tho  exterior  correspondingly  falls, 
bo  aorreftt>,  tho  i-oduction  of  blood-pre^Huro  id  probably,  at  iea^t  in 
part,  duo  to  raao-molor  panilyais.  It  is  very  evident  that  furlhor 
expt'riineniHtiou  is  uvcesiwry  to  decide  exactly  how  the  dnig  acts  upon 
tho  cireulaiion. 

The  peculiar  lividity  often  soeu  in  persons  under  the  influence  of 
antipyriu  Is  probably  due  to  changes  in  the  Llood  itself.  According  to 
Ijepino,  naolhietnoglobin  in  iargttly  formed  during  the  poisoning,  but 
Croltis  and  ITagoumcng  failed  tuiiutuctit  (Lyon  Mid.,  IS89).  The  three 
obeoireni  are  in  accord  ia  finding  that  the  number  of  tho  red  corpuaclea 
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is  Dot  perccplibly  afl«ct«d,  oven  by  tbo  coQiinuous  exhibittoo  of  very 
]atrff!  (to«o9. 

Bejpiration. — Thcrapoulic  iIowR  of  aalipyrio  do  not  seem  to  have 
distioolioflaeiUM  upon  the  ruHi)iratioii,bnt  Simon  and  Dock  have  nuLiced 
nftor  toxic  do»csgr«At  incrooso  in  lh«  roepiratione,  followed  bjitiaarkod 
decrease,  la  thogainoo-pif;,  Battoa  and  Bukflobam  Imvo  mgd  ChoynO' 
Stokua  brcaibing.  According  (o  Simon  aiid  Iluck,  ibo  primartf  rr-ipi- 
latory  iacrecuc  is  not  prevented  by  section  of  tbo  ragi,  and  ie,  therefore, 
cwtrie. 

Absorption  and  Elimiiuttion. — Iha  ub«orptton  of  anilpyrin  )8  very 
rapid,  and  alibougb  Carrara  (quoted  by  Biiu-li)  failed  to  detect  it  in 
the  uriao  of  a  dog  tkat  died  two  hours  after  tbo  ingvetion  of  fiftvon 
^ramines,  ita  elimination  B&araa  to  bo  tuimily  prompt  and  rapid.  The 
ehannel  of  eDcapo  is  thukidnoyB;  1. 1.  ItnLre  (^fCobert'sJahrfsb.,  188!>)  wag 
unablo  to  find  tho  drug  in  tbosHcat  or  tbo^nlira.  Annand  statos  ibat 
it  ctLu  bo  coitliiiitou&ly  delected  in  tlie  urine  f\-OR)  twonty-Qvo  minutes  to 
thirty-itix  hours  aft«r  its  Ingoslion,  although  mo«t  of  it  is  eliminnted  la 
the  firet  twelve  hours.  Acicordin^  to  Mara^linno  (Kobert'a  Jahresb^ 
1865),  the  tilimttiuiion  is  at  fiH  buigbt  m  four  huuTH,aud  (xtniiriufis  fur  a 
day  and  a  half.  The  urine  is  aometimos  inci'oataod,  nomotinies  diminished, 
in  qtiuntity ;  it  is  Dorntat  in  appearance,  aad  never  coittuins  album«a 
or  sugar. 

The  question  whether  all  of  the  notipyrln  escnpes  unchanged  la  not 
aa  yet  aUHwerod.  CnpiUn  and  Glcy  {Compt-Rcnd.  d.  Soc.  d.  Biolog.,  iv, 
1S87)  found  that  tho  action  of  tho  dnii{  is  much  less  ititonse  when  it  ii 
thrown  into  the  mosfuierio  vein  than  when  it  is  giv«a  by  injection 
under  the  skin  or  into  the  peripheral  vein.  Their  theory,  that  the  liver 
rotikins  or  modiQos  natipyria,  is  tuadu  moi-c  pluusiblr  by  the  rosoarchoi 
of  l>r.  Wora  Iwaooff  {Arehio/.  P/iytioi.,  1S67,  Supl.  Bd.),  who  finds  that 
tho  liver-<!«Us  of  fhiigs  poisoned  with  nntipyrin  undergo  very  pronounood 
changes  in  their  nuclei  and  protoplasm.  Thu  atntcmontii  of  Iwanoff 
aro  tt<pccially  important  iu  oonooction  with  the  known  elfi-ot  of  anti* 
pyrin  upon  urea  elimination.  Disturbances  of  tho  hopntic  functioo  may 
be  at  the  basis  of  tho  inhibitive  action  of  the  drug  upon  area  formaiion. 

Temperature. — WUeo  given  in  large  do^vs  to  tho  normal  animal, 
aotipyria  frequently,  but  not  javariably,  pmducoa  fall  in  the  bodily  tem- 
perature  ;  in  tho  fevered  animal  the  fall  of  temperature  is  more  marked 
and  more  ooaAlant.  Tho  cautie  uf  tbo  fall  catuioi  bo  oonsidered  to  be 
entirely  established,  but  it  is  probably  the  result  of  an  infltienco  exerted 
directly  upon  tho  thormogenvlio  ccntrus.  Ills  certainly  indepondent 
of  anyactioD  apon  the  general  circulation,  as  I  have  seen  the  tempera- 
ture of  fevertMl  do^  rodueed  four  or  five  d^rees  by  antipyrin  without 
change  in  the  arterial  presnure.  In  seven  out  of  nine  experiments  made 
by  Dni.  H.  C.  Woud.  E.  T.  Rciohert.  and  Hobart  A.  Hare*  ( Therap.  Oas., 

■  Tb*  eoim*  at  fonr  produetd  bj  iojeollon*  of  popatn  In  tli*  bloiMl  TM<«a,  *aA  Is  mIa. 
tin*tri«  u]>*ri»«nU  It  U  not  *«a4l*Dl  la  (lr«  [i«[>aln  aBid  «kMi  tlu  Um|MraliiN  hu  rUaa 
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ii.  803)  upon  nonntil  aDimnla,  thoro  wji8  a  ilocreasc  in  both  tho  produo* 
tion  and  the  di&ai|>iitiua  of  uniiual  heat,  ia  two  oisporimciittt  botl)  fuoo* 
ttons  were  distinctly  increased.  When  tetanic  coavnUiona  occur  Crom 
aulipynii  lliui-e  is  a  marked  mo  of  tbo  l>ctdily  luinpcraLuna.  lu  both 
cf  the  two  calorimolric  ox|>urimcu[s  in  whicli  die  heail-produciioQ  wu 
iucrouficd,  vory  largo  dostjaof  uutipynu  LaU  lioua  ;^ von,  audit  la  belisved 
tbat  the  animal  suffortHl  coafulatoau  in  tho  caloi'imeior.  Xo  aUnoat  all 
tbo  eiperiniciitii  tlii;  (I&creiLseot'beat-|irodiiclii>u  was  vorjrmucligToater 
than  cbu  dccroa^o  of  bcat-diasiputiun :  it  would  appear,  thereibre,  that 
antipyrin  in  ibu  tiorrual  dog  primarily  lossens  buat-pnjduciion,  tho  fall 
of  the  heal-dissipalion  probably  l»sing  tlio  rosult.at  least  in  part,  of  ihtt 
lauonod  bent-prod uution.  Inexporimonts  upon  dogs  iawlitcb  fovcr  bad 
been  produc-ad  by  inji^ctioria  of  pepsin,  both  Leat-producCion  and  beat- 
dissipation  were  markedly  decreiiaed,  but  uaually  beat- prod uctioa  waa 
moru  fttTuctocl  tbnn  boat-di^^ipntion.  Tho  oxp«nmciit>«  of  Postroo  (Jourm, 
de  Med.  d.  CUn.  d.  Pkarm.,  16SH,  Ixxxvi.)  and  of  Enj^l  (quoted  by 
JtiAch)  Ai'V,  HO  far  Ra  thoy  go,  in  80001^]  vritb  ihuso  juat  given ;  ao  that,  it 
ia  probulilo  tlial  Lbo  full  of  tompuruturc  produced  by  antipyiin  io  fdver 
is  tho  YvsMll  of  a  decreased  heat-productidn. 

Thai  aolipyriii  acts  upon  the  cbermogouio  norvo-Ainolion  is  Toiy 
strongly  indicated  by  the  influence  wblob  it  has  over  fever  produced  by 
n«rva  lesiona.  Dr.  1',  J.  Murtiii  (Oil's  Modem  Antipi/rdics,  1891),  Dr.  II. 
Gottlieb  (Arck.f.  Exper.  Path.  «.  Pharm..  Bd.  xxvii.,  1889),  and  Pr.  H. 
Girard  (^Reoue  Med.  d.  I.  Suisse  Romande,  vii.,  1887)  aru  in  accord  in 
finding  that  the  ntie  of  temperatnro  wbicb  is  produced  in  the  rabbit  by 
punuturuH  ill  the  nei^'hboibuad  of  Lli«  elriale  body  is  luHHuucd  oralto< 
gethor  put  aside  by  antipyrin.  Marliu  has  further  found  that  beat- 
production  is  also  lositened  under  those  cireumsliuiCL^a.  Gottlieb  statoa 
that  San'iidu wdki  h&n  fi^und  that  in  tho  dug.  %vUos»  spin:U  curd  is  cut 
high  up,  antipyrin  no  longer  reduce*  the  temperature  (Qsnfni/&./.  </. 
Med.  Wiseenseh.,  1888). 

V\ni  atudicH  which  have  been  made  with  cbecnists  as  to  tlie «ObOtB  (tf 
anlipyriu  upon  tho  eliinimition  of  waitt*)  productv,  tiikcii  In  tlie  vboli^ 
are  in  accord  with  the  culunmotrical  t-csiilLs  that  aiilipyrin  Itissens  bMt>-4 
production.  It  in  tudoed  truo  ibat  Chiltvudon  aud  Cumininfl  (^PhysioL 
Labor.  She/.  Sci.  Sdioo!,  vol.  ii.)  wore  unul)l*3  to  And  tliut  antipyrin, 
either  in  large  or  in  toxic  dosed,  iiM  any  etVeci  upon  iheellminaiion  of 
carbouiu  acid  by  tbu  animal ;  but  before  those  rusulta  can  bo  considered 
aa  estnhli»bed,  further  experimentation  is  necessary.  Again,  Armaod 
thought  thiit  bo  had  chifinioally  proven  Ibnt  antipvrin  increaseg  the 
elituiualion  of  urea,  but  the  original  studies  of  Umbacb  (^Arch./.  Exptr, 


adiiilDl(t«r  tho  anMr>;rMiB  knd  iluily  st-lortmatriMllT  tb<  rWiilt.    Th«  but  irt;  Ii  to  prodnc* 

k  parusfain  oT  faror  an  ona  iiy  and  duilj  it  oatarlmaLrlB^Ij  throngb  iti  •rhola  «nun«;  loiaa 
daj't  «ubi«qu«itl7,  the  t&rco  animkl  ind  Aotti  of  pe|)<iD  being  mod.  the  eoDrto  of  tho  f«*«r  U 
ta  b»  Rindifioil  bj  lb*  Kntiji/tetii,  utiillbalml-diMliKUoo  »iii]  bost-prtnluvtion  of  tbu  tiro  dajp* 
•DaUattcd. 
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JFMA.  H,  Pheam.,  xxj.).  vho  r»und  that  largo  <loei>s  of  autipyria  very 
markedly  dcci-«flao  tliA  elimination  of  urea,  have  been  so  tkbundantly 
ooiifirmtiil*  Ibnt  it  would  fluem  thai  it  mu8L  b«  cooudored  eslablmhod 
Ibat  antipyrin.  botK  in  health  and  in  fever,  diminishes  the  otUpvt  of  the 
miirogenoiu  produeta  of  tissue-waste. 

It  would  fbrther  appear  probable  that  antipyrin  altera  iho  normal 
relatiou  between  tho  various  vxervinent)Uou«  »>ubsiJince!i,  tiince  Umboc-li 
haa  fuUDd  ihai  wbile  tbo  urc:i  was  mai-kedly  diminhticd,  uric  ncid  was 
»carcoIy  altorud ;  and  Itobiii  aftirm^  tbat  iu  his  experiniuuto  llio  oltml- 
Datioa  of  uric  acid  was  ovon  fttigmontcd. 

Antiseptic  Infinenct. — The  inHunnoe  of  antipyriu  upon  pathugunQllo 
micro-orgaat:iro!t,  and  upuu  fcrmcnlalioti,  bus  b«cn  tjlabonitcly  studied 
by  En<;til  (quoted  by  lliach),  wbn  found  tbat  such  ioQunauo  ia  eo  ex- 
ceedingly fo«>blo  aa  to  hnro  for  pntctir'Al  purpows  no  cxistcni-e.  On  ibo 
other  hand.  Profeasora  Cbittenden  and  Stewart  fttate  tbat  antipyriu  in- 
hibiCB,  aadtf  pri5tu>ut  to  tho  amount  of  tbroo per  oe»t.Btoi>s,  (bo  digestive 
action  of  Uio  acidulutod  popeJn  eolation. 

TaittAPEtrrtc  Action. —  When  antipyrin  is  given  to  a  healthy  man 
in  a  dose  ol'  half  a  dnicliin,  it  u^tmlly  prudut^cs  no  marked  symptoms, 
tfxcept  somo  singing  in  the  earn,  cilight  nausea,  and  an  uncortmn  fall  of 
bodily  lemporattirc,  which  vory  raruly,  if  ever,  amounts  to  more  than 
ooo-toatb  of  a  degroe.  After  doBou  of  a  dr«clim  or  upwards,  vomiting 
\a  very  apt  lo  taku  plnco,  neoompiinieil  or  preceded  by  giddiness  and  di»- 
treu  in  the  bead.  In  fcrorcniiva.al>uul  half  an  hour  lo  nn  hour  af\er  a 
doso,  profuse  swuating  o(»;urd.  and  it  is  nt  tliis  time  that  tho  fall  of  tem- 
perature tabM  place.  It  does  not  appear,  however,  that  tho  bitter  is 
prodacod  by  the  diaphorosis.  At  l«nit,  acoordiog  to  Carl  von  Xoordea 
(^Berlin.  Klin.  Wochensch.,  1884.  p.  &23).  the  sweating  can  be  arrested  by 
the  a90  of  liypodermio  injections  of  atropine  or  ngaricin  n-ilbout  affect- 
ing the  fall  of  tempomture.  Moreover,  the  sweating  is  not  invariably 
present,  niid  in  dogs,  ubich  do  not  ewoat,  antipyrln  is  a  powei-AiI 
antlpyrviic  in  fever.  According  to  most  authoritioe,  tho  dupromtion  of 
tempemluro  lasts  lunger  than  that  caused  by  some  other  aatipyrettcs, 
continuing  IVom  two  to  ten  bourse  It  is  accompanied  by  a  rodnctioo 
of  the  rata  but  not  of  tho  force  of  tho  piilHO.  In  Home  i-nsea  the  sweating 
is  not  proAute,  and  it  is  probably  under  sueb  oirvumntaiiue-^  that  obsvrvers 
have  noticed  a  markedly  iacr«a»ed  diuresis.  Usually  the  patient  i« 
more  comfortabte  under  the  action  of  the  dnig  than  nt  other  tiraoi ; 
•ometi nioj),  hovever,  tliora  is  distressing  vomiting. 

Antipyrin  may  be  employed  as  an  antipyretic  in  almost  any  dtseoae 
accompanied  with  hi^^li  lemperaturo,  such  oBpntumaaia,  eryaiiMrlax,  and 
ttfphiu,  seartef,  i/'fUow,  and  typhoid  fevers,  rhettnatism,  eta. :  it  haa  also 


e  Anonjt  lb«  ohMiitU  who  bara  raachtd  Ibii  «Mialuiiaii  t>^  praeliad  expninaoUUos 
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been  frooly  pivoo  in  Iho  hectic  fovcr  of  plithiais,  but  rarioua  obsarren 
Btnto  thnt  in  hucIi  caneB  it  proiluco»!  eu  miioh  fuublenosB  and  jjcneral  de- 
preBflioD  aa  to  forbtd  ire  use.  Xeverth^IeflH,  my  own  obserralion  is  thai 
■when  iifwd  with  caution  in  phlbisia  it  uften  gives  groat  relief  In  typhiiB 
fever  it  reduces  tha  tt'inporature,  but  in  a  number  of  recorded  cmsca  it 
lias  caused  very  Kerious  cuUupso.  It  nppcftrs  to  bnre  oomo  epGciSc  action 
in  WiciinintiRni.  hut  doofl  not  in  thin  re«]iect  equal  uilioylic  acid.  Accord- 
ing to  A.  Pribram  (Pragcr  Med.  Wockenschr.,  188-t),  in  pneumonia  tho 
frequency  of  the  respiration  is  distinctly  lossoncd  ty  it,  but  this  is 
probnbiy  diie  simply  to  tho  loworiiii;  of  Iho  bodily  tempera tiiro.  In 
children  it  has  been  used  with  aaacrlvd  good  fpsuUb  by  a  number  of 
clinicians,  and  it  appears  to  bo  especially  useful  in  tho  pnenmonia  and 
bronchitis  of  tho  young. 

Tiie  eeoond  indicitlion  for  the  meeting  of  which  anttpyriD  is  soine* 
times  used  with  bhcwrb  is  ihe  retief  of  motor  disturbance.  Over  iJio 
TOtnor  npa^modic  comliiions  of  hysterical  origin,  over  chorea,  etc.,  anti- 
pyrin  haa  A  certain  amount  of  power.  In  18^8,  Sonnenberger(rAerap. 
Monatseh.,  vol.  ii.)  eoiiimunded  it  vory  highly  in  whoopiv^-aou^h,  stating 
that  if  given  at  regular  inter^'uls  it  grewtly  IcKsctis  tho  number  of 
paroxyHRiB,  or  even  aborts  the  dieoase ;  and  further  clinical  ex|)erienoo 
Bceme  to  show  that  the  drughas  real  valuo.  M,  A.  Chouppc  stAtce  that 
antipyrin  htm  gi-eat  power  in  relieving  uterine  pains  after  parturition 
or  in  dysmenorrhaa,  and  tliat  if  it  bo  given  during  labor  along  with 
ergot  it  allowH  tho  contrnctionn  to  goon,  but  romlcrs  them  painleaa.  In 
more  severe  spasmodic  disnrdern  antipyrin  Bamctimeii  does  good.  It  is 
certainly  worthy  of  trial  in  tetanus,  especially  whuu  tho  temperature  ia 
high.  It  may  be  given  in  rpilfpsy  with  aome  hope  of  suroess,  since  ita 
inftucncc  in  preventing  tho  return  of  convuleiona  ift  eonietimcs  oxtntor^ 
dinary,  although  in  the  great  majority  of  cases  it  faila  entirely.  I  have 
tttiirlied  it  in  a  largo  number  of  cason,  but  am  unable  to  point  out  any 
indicatiunB  which  wilt  wnrrtint  in  an  individual  cast'  an  a  priori  opinion 
that  antipyrin  will  do  good.  The  only  method  is  thnt  of  trial.  Not  lees 
than  forty-flvo  gmins  n  day  should  be  given,  and  if,  after  n  limp,  no 
cyanonia  or  musculur  weatcneHB  mark  the  pbyHio logical  action  of  iho 
drag,  and  the  convubions  still  recur,  the  dose  should  be  incrcA^ed  up  to 
the  physiological  limit.  The  combination  of  antipyiin  wUb  bromida 
of  ammonium  afFords  much  better  results  than  either  drug  nlono,  otid  I 
havo  given  to  a  large  number  of  cases  fifteen  grains  daily  of  the  anti. 
pyrin  in  this  combination  for  many  months,  and  oven  for  yearn,  without 
cumulative  aotiou  or  perceptible  effect  upon  the  general  nutrition  or 
the  general  nerve  functions. 

Tha  third  indicatinn  which  may  nometimos  he  adrnntageoiisly  mot 
by  antipyrin  is  the  rcHef  of  ptiin.  In  April.  1887,  M.  SiW  announced  to 
the  French  Academy  of  Medicine  that  antipyrin  is  a  powerful  anal- 
gesic, which  when  given  in  doses  of  from  forty-five  1o  ninety  grains 
a  day  will  control  almost  all  forms  of  pain.     Such  dosea,  howover, 
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bordor  tipoij  loxic,  sod  ar«  ntPoly  jiwiifiablo.  IToreover,  thoy  »re 
Bcarewly  ever  neocsttsry  id  propcrly-sclociod  canes.  Abuiidanl  clinical 
expenuaco  has  shown  that  untipynn  for  the  relief  of  ordiuary  inflam- 
matory painii  in  not  n^linhlc,  and  is  in  every  rcxpect  inferior  lo  opium  ; 
but  that  it  is  A  Tory  valuable  agent  agaJnut  various  n«rvoiu  pains,flome- 
timea  giving  mticti  more  relief  than  opium,  anJ  uenally  caixung  leaa 
tiiiiturbsnccto  tho»ystcm.  Eap«oially  is  it  «fl'ectivo  in  rhevmatic paiM  ; 
and  in  mit^raine  and  other  forms  of  iteuratgia  iu  whioh  the  pain  is  the 
outconio  of  nerre-fltomi ;  It  will,  indeed,  often  control  the  pangs  of 
locomotor  ataxia ;  I  have  even  swn  it  abort  a  gastric  crisis.  Whether  It 
acts  by  a  true  analgcAio  influence,  or  whether  it  simply  put4  a^de  the 
nerre-storm  which  it)  the  cau«Q  of  the  pain,  itt  entirely  unknown.  In 
violent  hemicrania  aleop  follovs  relief;  but  antipyriu  is  not  a  true 
hypnotic. 

Anlipyrio  maybe  administorMhypodorraically,  by  the  mouth,  or  by 
the  reotum.  The  hypodermic  injection  of  a  thirly-per-oent.  aolutioa 
causes  a  burning  pain,  which  lasts  only  a  few  minuttM,  and  is  very  rarelj 
followed  by  local  inflammation.  The  dciHO  far  a  child  of  one  or  two 
jMrt  of  tge  may  be  5et  down  an  two  to  three  grainn;  for  a  child  fire 
yettrs  old,  three  to  Kvon  grains ;  for  the  adult  the  do««  sbonld  not  exeoed 
twenty  grains,  and  ten  la  nsunlly  ttufllcicnU  in  ferer  cases  repeated  every 
one  or  two  hours  until  forty  f^rains  arc  given,  or  sweating  comes  on,  or 
the  tem))crature  falls.  In  chiidron  it  would  not  be  enfo  to  repeat  the 
dose  more  than  once.  Some  authorities  prefer  a  single  large  done  of 
from  forty  to  Bixly  grains  in  the  adult. 

ToxtooLOOT. — In  defwribing  the  action  of  antipyrin  opon  the  normal 
bnraan  organism,  sufficient  ha«  been  »aid  in  rej|;ard  to  the  general  symp- 
toms produced  by  poisonous  doses.  1 1  seems  necessary,  however,  to  point 
out  that  lhe«>  symptoms  in  a  large  proportion  of  rerordod  cases  seem  to 
have  been  due  to  constitutional  peculiarities  of  the  individual  rather  than 
to  the  use  of  rcry  large  doses  of  antipj-rin,  and  they  are  rarely  if  ever 
attendiKi  with  any  danger  to  life.  This  is,  however,  not  the  case  with 
the  curious  and  at  present  almost  iiioxplicablc  depression  which  some* 
times  follows  the  use  of  antipyrin  f"r  the  relief  of  pain  in  individuals 
not  aulTering  from  severe  disease,  and  which  fn  fovor  cases  has  ended 
in  death.  Thus,  Dr.  Darrs  (J^adon  Lancet,  1885,  Feb.  28)  reports  a  case 
in  which  thirty-five  grains  of  antipyrin  were  sdmitiistcnHl  at  one  (imo 
to  a  puerperal  woman  with  a  temperature  of  103.6°,  and  followed  in 
three  hours  by  half  the  qnantity,  n^or  which  the  temperature  sank  to 
98°,  and,  in  spite  of  stimutation,  duath  occurred  thirty-two  hours  later. 
Our  knowledge  of  the  physiological  action  of  antipyrin  seems  to  nega- 
tive thoRuppoflition  tliat  lhodopr«BBion  in  these  fevi'r  cases  is  due  to  any 
direct  action  upon  the  heart  or  other  vital  organ.  Heat  is  a  stimulant 
to  funotion,  and  It  may  well  be  that  the  causes  of  the  collapse  is  the 
sudden  fall  of  bodily  tcmpurataru  in  a  person  whoso  ncrvoits  system  is 
excDseively  enfeebled  hy  a  fever  of  typhoid  nature. 
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ANT2FEBSIN 

Thi«  miliHtiinco  was  discovered  by  Gerhard.,  and  bas  been  known  ra 
chomialry  uiidtsr  ttie  n&mv?'0?  acetandidi*  anl  pktnylacttamide.  Jt  t»an 
anilio  in  which  ono  Atom  of  bvdrog^n  Has  boon  rcplnood  bj  tho  radtcfll 
acetyl  J  or  it  may  be  caQ{!iU(.>red  its  an  aromonm  to  wliich  one  atom  of 
hydrogun  lit  ropluced  by  phenol  uiid  uiiotlier  nlnni  by  acetyl.  It  h  a 
wb)t«  d'yatallino  eubetanco,  ontirciy  without  odor,  haring  a  bitter, 
mildly  piqaant  taste.  Whenever  it  gives  a  roddinh^rango  proeipitata 
with  hyjiobromitu  of  sodium,  it  should  ho  n^octod  oh  contaiuiag  aniliii. 
It  is  soluble  in  ICO  p»rt9  of  cold  wnter,  more  soluble  in  warm  wni^r, 
Tory  soluble  in  alcohol,  ether,  and  ehlorofona. 

Tho  medical  vutues  of  antifebrin  were  firat  discovopod  by  Cabn  and 
Hopp,  and  hnvo  bcon  nbiindnntly  eoiifirraod  by  nnmoroim  obsorveni. 
When  given  lo  hfalthy  men  in  doses  of  seven  to  ton  griun,i  it  Qsually 
prodticoa  no  appreciable  effect.  The  repetition  of  this  comnienly  cau.MH 
somnolence,  conMtipntion,  ocensionnlly  hcadncho  or  nnuaoii,  mnlaiso,  ntid 
a  peculiar  cyanotic  condition  of  the  face  and  extremitien.  When  given 
to  persona  safTering  fVom  fever  in  doacs  of  ton  grains  thenj  \»  UBuatty 
in  about  an  hour  fall  of  tcmpcriLturo,  which  roaches  ile  maximtini  in 
two  or  three  hours  and  may  continuo  ft-om  sis  to  seven  hoiira.  In 
some  cftsoB  nt  this  lime  the  cyanoeis  is  apparent;  uaually,  but  not 
always,  the  fall  of  temperature  is  accompanied  by  a  proHi.^  sweating, 
which  itf  generally  duscribed  by  cUuiciaus  as  being  lu»a  thun  that  pro- 
duced by  corresponding  doees  of  anttpyrin.  Tho  fall  of  temperature 
LB  not  dependent  upon  8wea[tug.  ttince  it  eomutiincs  occurs  without  ilio 
sweating,  and  Dr.  G.  Pavai-Vajnii  (^CcntralU.  Gesammte  ThcraptCy  1S87) 
finds  tliat  the  swealingcaa  benrreeted  in  great  part  by  atropine  without 
iiiiortVring  with  the  thcnnie  action  of  the  drug.  In  rare  caaea  th« 
lowering  of  tho  bodily  temperature  has  been  coincident  with  tha  occur- 
rence of  collopao.  Armin  Uu.ifher  {CoTTtsp.-IilaU  fiir  Schvsetzer  Aerztf, 
1887,  xvii.)  records  a  caao  in  which  there  waa  an  erujitioQ  evidently 
Rimilur  to  that  commonly  produced  by  nntipyrin.  Tho  spots  were  email, 
but  especially  abundant  upon  tho  face  and  forehead,  and  of  a  dark-red 
color.  Mydriasis  and  deafnesa,  witli  ringing  in  the  cars,  have  been 
noted  oecflsioiially  by  other  observers.  Collap^ie  nppearn  to  bo  le&e  fro- 
quent  than  with  antipjTin.    Tho  crporiments  of  Dr.  llobart  A.  Hare 


*  jr<nint>rvnaectaniVii^(,  k  coinpoucid  iDBdo  b;  tbc  Inlraduotluii  a(  n  broralil*  •lovi  Inlo  a 
RiolMiila  of  aceUtilliila.  liu  been  Iriod  tbrrupcuticatlj^  b;  Cri-  BakenliAUi  and  JomM  (Bniiik 
iltd.  Joum.,  ItPO).  Seven  eel  ■  hnlf  jtmlri*  of  It  prailirwl  uuhod  tjtt^tki,  ^ddiB«M, 
iatuiu  bMdaab*,  rialtnt  cardliio  pkin  ruDrnbiing  Ihntof  an  diiplna,  turn  of  twtnaieiuni,  gnM 
fMbl*D«M|  fwble  ni|il(l  pulfo,  mitral  tytMv  murmur.  Bxalfint  or  MttiyttntltHt'liJt  la  * 
tMt*l«H  powdor,  (ciircclj  lolubla  in  natur,  wbinb  In  t«sio  doata  firaduiirtl  la  anlmali  loci  of 
nniattan.  Tbteot  enm!».  and  dcatli  from  a(|ib}X[a.  It  bai  been  uanl  to  »  ODnaiilmblo  client 
u  an  aDLi[>7rflii?,  and  fur  (1i«  nllof  of  pain  tn  doeM  of  from  Bv«  to  tea  fraius  takm  dnrinf 
tb«  tiv<?inlj-rour  Lour*  j  but  it  voemA  to  h<  dLltladU^  intciinr,  tA  Ofrlaintj,  pIvMAotpepa,  aB4 
I*f«l7  of  BoUi>a,  lo  MtUaiUd*  iteolf  {Stimidfi  JoM.,  Bd.  S34,  I8S9). 
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{Thrrap.  (Saz.,  1flf!7)  show  that  at  pre««nt  inexplicable  cardiac  foilun' 
may  occur  BUdJonly. 

In  th«  exporimonta  of  II^pomI  (TTiVji.  Med.  Wothensehr.,  T30,  1887), 
the  ttTm|itomii  prodiired  by  filtMn  to  twcnly  prninH  in  rabbits  wore 
to»8  of  lh«  n-fluxM,  trtmori  dMpening  into  pcri<Klic  convulaiv«  more- 
ments,  j;r«at  fall  of  temperature,  fi^uoat,  irregular,  superficial  respi- 
mtioo,  rotontion  of  urino,  eomo,  and  ffonorjil  pomtynig,  «nding,  if  the 
dose  haJ  b&on  large  enough,  in  death,  whiph  t-oultl  not  be  prevented 
by  artificial  respiration.  The  heart  was  arrested  in  diastole.  Artcr  the 
prolonged  action  of  the  drug  there  wiui  fatty  degeneration  of  the  heart, 
liver,  and  kidneys.  Weill  noticed  {^BuU.  TTifrap.,  cxii.  150;  alao  TAetiM, 
Paris,  1887),  in  addition  to  thme  eymptonu,  an  anawLbsaia,  which  in 
tho  later  atagcii  of  tbo  poironini;  n-ii<t  nlmn<it  complete. 

^otwithstaoding  tho  number  of  papers  written  conceroiDg  anti 
febrin,  our  Ijnowlodgo  of  it«  physiological  action  is  very  incomplete 
The  cauHO  of  the  conruUionn  dooa  not  »eem  to  have  been  deterwiued. 
The  ooraa  which  ta  present  in  tho  adraticed  alugcH  of  tho  poi«oniag 
iodieatea  that,  directly  or  indirectly,  antifebria  affecta  the  cerebral  ftino- 
lion,  but  ooDsciouanaits  in  Htatcd  by  experimenters  to  ho  prworvod  at  fl 
time  when  the  lower  portion  of  the  uerrouii  apparatus  Jh  dinlinctly 
affcctod.  According  lo  tho  ©xporimejita  of  Professor  Bokai  (Deutscli. 
Med.  WoeJun.,  Oct  1897),  antifebi-in  paralyzes  motor-nerve  endinq$  of 
ttio  fVog's  muscles  in  a  mnnner  similar  to  curare,  and  when  brouirbt  in 
contact  with  the  m\ucle  itself  for  a  aulRcient  length  of  time  doAtroyu 
itd  capability  of  contraction.  In  tho  poitioncd  animal  just  before  dcnih 
the  muft(de8  respond,  however,  actively,  although  irritAtion  of  mott^ 
nerre  trunks  fnils  to  elicit  ntsponas.  Usually  when  antlfebrin.  la  given 
to  pnticnta  with  foTor  there  in  a  fall  in  the  pnlse-rato  corrmpondtng 
to  the  full  of  tcmiwrature.  Tho  aizo  of  iho  puI»o  ia  also  rodticud,  and 
it  may  even  become  thrcAdy.  Weill  has  found  that,  injected  into  the 
Oog,  the  drug  cauaes  at  first  an  aeeelcration  of  the  hcnn'a  boat,  with 
apparent  increase  in  the  force  of  the  impulses,  followed  after  a  lime  by 
slowing  and  irregularity  of  contraction.  In  the  earlier  eloge  the  eiiso 
of  tho  pake-wave  is  incrMised  and  the  respiratory  ourvo  is  more  ac- 
oonlunled;  later  llie  pulae-oacillationa  diminiEh,  and  become  irrogulnr 
and  quickened,  and  if  the  dose  haa  been  large  enough  the  manometric 
writing  resomblca  that  produced  by  asphyxia.  In  the  cru-Uor  Htagim 
of  the  action  there  is  a  alight  rise  in  arterial  presrare. 

The  cyanosis  of  antifebrin-poisoning  baa  been  thought  to  be  due  lo 
tho  formation  of  mothiemoglobin,  but  in  a  cnso  of  violent  poisoning 
with  ezooflsive  eysnoeis,  Fround  was  unable  to  detect  anything  abaormal 
in  the  Mood,  by  microscopical  or  epectroscopicai  examination  {Dtvtsch. 
Med.  Woehauch.,  xiv.,  1688).  Dr.  Herczel  states  that  the  rod  corpuscles 
do  not  adhoro  in  rouleaux,  that  they  aro  somewhat  granular,  and  that. 
when  tho  drug  is  gtvoD  to  dogs  for  ft  length  of  time,  thv  blood  is  1dm 
alkalescent  tbun  normal,  and  contains  in  its  serum  diaaolred  coloring. 
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ninttor.    According  to  Lcpin»ftii<]  Aubert(<>az.  JLr<vI.d«5rriu6.,i.,  1887; 
also  llBrczol),  the  osygen  of  the  blood  is  distinctly  dacpeased. 

Elimination. — Accordini;  to  T)rs.  Pavai-Vajna  and  Kuidii^iv»  (  Vtr- 
chow's  Archiv,  cxtii.,  ISSS),  antlfcbriD  ia  eliminated  in  tho  samo  man- 
ner as  anLlin, — namely,  aa  paramidupheuol  BUlpbalo.  Matuaorazky 
is  stated  to  have  obtained  the  reaction  of  this  Bubstancd  in  the  urine 
out  only  whun  anlirvbno  ti:td  pruduci>d  cyunoeis,  but  in  ovory  case  in 
which  it  had  been  gW^n  at  all.  Thia  method  of  elimioatioQ  iodicatM 
ibat  the  antifobrin  breaks  up  in  tlio  organism  Into  »c«lic  acid  and 
aniiin,  and  llmt  the  anilin  \s  then  oxidized  into  pnramidnphenol,  which 
unites  with  aiilpburic  ai:id.*  Cunn  and  tlupp.  howvvur  (Lc  Propria 
Mid.,J&ti.  1887],  affirm  that  antifcbrin  Ciicapcs  Sn&lly  with  the  uriite  in 
jl^reat  part  unnltered,  and  thnt  only  a  smnll  portion  of  it  is  coDvert«d 
into  anilin  and  ac-utic  acid ;  but  Miillvras  well  as  Eumugawa  states  that 
antifebrin  cannot  be  found  at  nil  in  the  urine,  nnd  conHequenlly  that  il 
nnderfijoes  entire  dficom position,  Drg.  Jaffo  and  Hilbert  (Zeiticftr.  /. 
Physiot.  Chem.,  1887-88,  xii.^  found  that  in  dogs  ncetanalidd  paMM 
off  chiefly  as  o-oxycarbonol  and  as  paramidoj^lienol,  both  unil«d  with 
glyco-urunic  and  Bulphuric  actds;  in  robbite, chiefly  aepammidopheDol, 
paired  with  the  acids.  It  is  probable  that  tho  proportion  of  anlifvbrio 
which  is  de('Oinpvg«d  rai-ioH  with  tho  size  of  this  duso  and  ibo  condition 
of  tho  ftysiom. 

Kiiimi^awa  found  tlmt  while  small  doses  hod  no  definite  effect,  large 
doaea  enormously  increased  the  nitro^Anoue  elimination  ;  but  in  L«p)no'a 
o^Eperimcots  tite  result  raried,  thvro  being  soinetitnos  an  increaao  and 
8u[netim(>s  a  diminution  ;  while  U.  C.  Taylor  obtained  a  slight  increnmj 
{Lab.  Pkyaiolog.  Ch^n.,  Yalv,  Jan.  1889).  According  to  Kninnirawa, 
aniifobrin  oxorta  a  strong  anliacplic  influence  upon  intestinal  changes, 
decreiisiug  the  bacteria  in  tho  inlnHltncs,  and  the  urinary  indican. 

TempeniluTe. — Attcmptn  to  dccldo  tie  m&thod  In  wlilch  antifobrtn 
influoncda  the  bodily  lemporatmH!  have  been  made  by  Or.  H.  A.  Haro 
and  E.  M.  Evans  {Therap.  Ga:.,  1887).  In  fifteen  experiments  upon 
normal  animals,  which  in  nearly  nil  cases  were  allowed  to  run  free,  Dr. 
Hare  obtained  a  distinct  fall  of  tempumtui'v  tvoia  antifobrin, — a  result 
onRrmi^d  by  Dr.  Brans,  but  not  in  accord  with  the  itisults  of  Cahn 
and  Htjpp,  who  found  that  nntifebrin  had  not.  a  constant  inflaonco 
upon  tho  tcmpenilure  of  lh«  normal  animal.  Dr.  Ilaro,  employing  tho 
calorimotcr  UHcd  by  myNelf,  found  that  in  tho  nonnal  nninia)  hcat-difi< 
eipntion  and  heat-production  were  vnriou»ly  affoctod,  in  some  cases 


• 


*  Th*  chftDgM  KtiUh  MEDT  Im  knllfcbrlB  in  lb«  (f  atom  h«*a  l«d  ta  th*  iktarj  tLat  lia 
iui.-Jlral  vittuoi  kro  d«ji«iiJeDl  ufDi]  tb«  liWrolioD  tt  knilln  In  tba  bluod.  Tbv  tytafUtatt 
proiiucDil  1)7  nntirDtriB  art  evtiualj  «inikr  to  tbme  cauiinl  b;  nnltln.  Then),  Dr.  UvroMl 
■U'U  tliBl  in  B  onto  of  nnlliti-paiuDiuii  ih*  ttynplqiiii  n*n  colntMl  oyaDMtt,  awcnlinir.  vota. 
ttlns,  tinnita*  luriuni,  Ajtpnatn,  fixadnou  uf  )ia))Ui,  ditltirbanm  of  RomilMIUy,  anil  ■  tnn. 
[■truturo-rivll  a(  h.i'  C,  •canmpR.DM  b;  •  nsrlitil  ilMrwaue  In  tfa«  eolorfng-niMtor  of  tlia  blo«4 
kod  -t  Uis  nuinbec  o(  rod  blood-ooipntdM. 
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being  notably  lacrenscd,  Id  other  cases  notably  decreaMd,  and  in  others 
not  distinctly  altered.  Dr.  Kvans,  employing  tho  D'Arnonval  c-alorim- 
4t«r,  also  rcachod  taHous  results.  In  el«7fin  exp«rimenu  hcaulisaL 
pation  was  decreased  nine  timos,  while  facat-prodiiction  was  iiicrpasud 
four  titnca  and  decreased  Are  times.  In  examining  the  recordit  nt'  tbe 
calorimotric  oxpcriments  made  by  Drs.  Hare  and  Kvana  on  tho  normal 
aninml,  I  find  that  not  only  did  tho  rectal  torapomture  not  full  umlor 
the  iofluoaoo  of  antlfobrio,  but  in  nearly  ^vavy  instance  there  was  a 
very  distinct  rise,  amounting  in  soroo  caseR  to  over  a  decree.  It  is  ovi. 
dent^  therefore,  that  theae  oxpcriraents  cannot  be  used  to  exphiin  how 
nntifcbrin  rcduc«a  temperature  when  it  does  causo  a  fall.  The  attempt 
to  reason  how  a  certain  result  is  produt-cd  by  a  remedy  from  experi- 
ments In  which  that  result  was  not  produced  is  neccsMrily  futile. 

In  Dr.  Unro's  oxponmcnts  mnde  upon  dojgs  in  which  fever  Trae 
dialed  by  the  injection  of  popsitt,  antifebrin  failed  to  produce  any  con- 
slant  IhII  of  tho  bodily  temperature,  probably  because  the  dose  wag 
not  large  enough.  Id  the  calorimotric  Btudit38  heat-production  wtis 
usually  docrcosed,  bat  sometimre  it  wim  incrcaaod, — an  uHSortion  which 
is  also  true  of  beat-dissipation.  These  experiments  must  likewise  bo  laid 
aside,  bocaiuo  there  iras  no  fall  of  temperature  eaasod  by  the  antU 
iebrin.  In  Dr.  Evans's  experiments  wilh  fever  produced  by  tho  injec- 
tion of  albumoso,  tho  nntifubrin  nearly  always  <:au»ed  a  distinct  reduo- 
tion  of  temporntuiv.  In  lh«  calorimotric  studies  tho  results  obtained 
were  constant,  there  being  in  each  of  the  six  conseoaiive  experimenla 
a  decrease  in  both  tfae  hourly  hcot-dissiputioii  and  the  hourly  heat-pru* 
doction,  the  amount  of  decroa»e  soomingty  bearing  some  rclntioa  to 
the  fall  of  tempomture.  It  is  ploin  that  a  decrease  of  heat-di^sipalioa 
would  liaro  a  natural  tendency  to  elevate  bodily  temperature,  and 
therefore  the  fall  of  tempcrnturo  must  have  boon  due  to  the  decrease 
of  beat-production,  which  in  tura  gave  rise  to  the  decrease  in  the  b«al- 
diuipntion.  The  experiments  of  Dr.  Evans,  therefore,  so  jar  as  tbey 
go,  indicate  that  in  fevorod  animals  antifebrtn  products  a  fait  of  ihetem- 
perature  by  decreasing  heat-production, 

TiiERAPKirrtcs. — Tho  medical  application  of  sntifobrin  appears  to 
bo  exactly  parallel  to  that  of  aatipyrin.  Tliere  is  sumo  ronson  for  be- 
lieving that  it  is  less  opt  tlian  is  anlipyrin  to  produce  collapse,  or  pain> 
All  untptiuns  upon  the  eurfaoe,  or  other  disagreeable  utTocle.  This  may, 
however,  simply  be  because  it  has  been  less  IVooly  used  tbun  antipyrin, 
since  it  ia  certainly  capable  of  having  any  of  these  actions.  Tbui^ 
Quast  (quoted  by  Biach)  reports  a  case  in  which  cyanosis,  collapse,  and 
death  were  prodoeed  by  it  in  a  child  ;  Dr.  Maricbaux  (I>e«t4eJt.  Med. 
Wochfnaeh^  xv.,  1869)  one  in  which  four  grains  eausod  in  a  child  five 
months  old  intense  cyanosis,  fixed  pupils,  coldness  of  extremities,  rapid, 
alraoat  imperooptiblo  pulse,  very  superficial  breathing,  groat  swcaling. 
complete  UDConsciousneos,  final  recevory.  i>r.  Doll  (quoted  by  Biacb] 
{prea  a  case  in  which  about  a  drachm  produced  in  a  woman  vomiting, 
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cold  »n-fiAt,  hitcD«eprfiatrat[on,groat  coliJDc<«8oriliaexiK-mi(Ie8,  dilatfd 
pupils,  rapid  irregular  hcurUaotion,  without  complete  low)  of  conscioos- 
neea.  According  to  SembriUki  (Therap.  Monate.,  iii^  18S9),  the  drug 
acts  rcry  badly  on  pregnane  and  nursing  women.  Antifebnn  may  b« 
Bobstituted  for  Bniipj-rin  for  the  ruductloa  of  t«Rip«rature  in  fovor,  for 
the  relief  of  pain,  and  forthe  prevcnLion  of  epileptH'onn  attacks.  Dose, 
five  to  fifteen  grains. 

According  to  Lepino  {Lyon  Med.,vo\.  xlri.,  1886),  it  will  relieve  not 
only  tho  ful^irant  pnina  of  spinal  diAoase,  but  aleo  the  tremorti  producixl 
by  multiple  sclerosis. 

PHENACETIN. 

Phenacettn,  or  Acdphaietidin,  an  acetyl  derivative  of  amidophonot, 
or>'HtulliKtfs  in  taatck-Bn,  colorloisH  necdica,  slightly  Holublo  in  water,  morB 
80  in  alcobol.  It  was  first  experimented  upon  by  O.  Hinaber^  and 
A.  KiiBt  (Centralf't.  /.  Gesanivit.  Therap.,  April,  1887),  who  found  that 
when  given  to  dogs  in  doses  of  6fteen-bnndredth!i  to  two-tenihs  of  a 
gramme  per  kilo  it  hns  no  etTcct,  but  it)  very  lar^  doses  producer 
vomiting,  irregular  gait,  hui-ricd  respiration,  and  somnolence,  followed 
by  generul  oyunnttiR  and  discoloration  of  tbo  blood,  dne  1o  the  forms- 
tioD  of  mi'tbo-'inoglobir.  Mfthiiert  {^Deutsch.  Med.  Wochcnsch.,  xiv.,  18SS) 
stated  that  the  niUHciiIar  woiikncR^  produced  by  phenacetin  is  of  Rpinal 
origin,  and  that  in  masuivc  do»o«  t1io  dru(;  i«  aitlagonietic  tOstr}'ohninoi 
also,  that  both  rospipation  and  heart  are  ])aralyzed  by  it.  Acc-ording  to 
the  same  obserrera.  It  is  chiefly  eliminated  uncharged ;  and  the  urine 
gives  a  positive  Trommcr'n  reaction,  alihougb  containing  no  nugnr.  In 
a  aeries  of  ciilorimotrical  experiments,  Dr.  Ott  (Jo«m.  yerv.  and  Mertt. 
Diseafes,  xv.,  1888)  found  that  phL-nneerin  decrpngos  distinctly  hoiit-pro- 
dnction  without  producing  distinct  alteration  of  blood -pressure,  and, 
therefore,  pmbubly  acts  as  an  aniipyrelio  by  lesnoning  the  heat-produo- 
tion  through  an  influence  ujjon  the  nervous  aystem. 

TiiEiupEurics. — Phonncotin  has  been  largely  used  naan  antipyretic, 
and  fur  the  relief  of  pains  of  such  character  m  antipyrin  Is  employed 
RgninKt.  T)r.  H.  Iloppe  {Thernp.  Monats.,  ii.,  1888)rcp<)rtji  a  caao  of  a 
student  who  took  thirty  grains  in  a  day,  which  produced  some  slcopi- 
nees,  alight  ptyaliam,  alight  weakness,  some  uncertainty  of  jwsltion  in 
standing.  The  only  serious  case  of  poisoning  that  I  know  of  by  It  U 
that  recorded  by  Dr.  Ilollopoler  (Med.  Aeuw,  1889),  in  which  a  -n-oman 
took  twentV'two  and  ft  half  grains  in  six  hours,  producing  collapao, 
villi  marlfud  lividity,gr(>at  dj-spmsa  and  roHtlcBsnossiCold  perspimlion, 
slightly  dilated  pupils,  cndinij  in  recovery. 

There  cnn  be  do  doubt  of  the  efficiency  of  phenacetin,  and  it  would 
appear  that  it  more  raroly  prod  ueeaunpleasant  symptoroplhan  antipyrin, 
though  urticaria  has  been  aoticod  after  its  exhibition  (Mahnert).  If 
the  Blaicments  of  Crombio  {Pract.,  xliii,,  1889)  and  of  Hirschfdder 
{PmUch.  Arch.f.  Kliik.Med.,  xliv.,  18SS-89)— that  it  acts  more  gradually 
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than  other  anlipjrotica,  and  tbat  \ta  influence  doen  not  reach  its  maxl* 
mum  for  tbrco  or  tuur  lioura — bo  correct,  phunacotin  ift  ]>robjib1y  tho 
ino«l  valuable  of  thg  aniipyroUos,  specially  ua  it  aeemn  to  be  the  least 
poiaonoiM. 

ToALUif,  or  Parachinaniaolt,  occurs  in  tho  fi>niu  of  Ihallin  sulphate 
anil  thaiUn  tartrate, — each  a  yellowish -white  cr}-Btalline  powder,  with 
an  odor  aoniewbat  resembling  tbat  of  tb«  oouraarin  beau,  and  a  salioo, 
bittorisb,  aromatic  toate.  Tho  aulpbate  ia  soluble  in  ncven  parte  of  cold 
WAter,  the  tartrate  in  ten  parte  of  cold  vrulcr.  PhyBiulogic;Ul7  and 
therapeutically  tho  propanttiona  are  oquivakmU  TtiiilliD  is  certainly 
a  poworftil  antipyreiio.  According  to  the  roacarchea  of  If.  T^hiato* 
witsch  (CeiUraibt.  /.  MeJ.  Wisaens^  1885,  jutiii.  WJ),  in  tho  normal 
warm-blooded  animal  after  tho  ingeetion  of  tbaliin  the  bodily  tcnipera- 
tura  aomotijuofi,  but  not  always,  nillg,  while  in  the  fevered  animal  the 
fall  of  temperature  ia  almoet  invariably  pronounced,  the  anlipyi-otlo 
iofluenoe  lahtiiif;  two  to  six  boura,  and  nut  being acoontpuniud  with  any 
marked  depression  of  blood-proMore  unless  the  doee  has  b^en  uonecea- 
Barily  largo,  when  the  pulse  becomee  nlowor  and  tho  proAsuro  sinka. 
The  fall  of  pr««aure  is  said  to  bo  pnnly  the  reault  of  a  vaso-motor 
pamlysis,  partly  the  result  of  cardiac  dopretwion.  According  to  A.  Robin 
lUtiU.  Acad.  d.  Mid.,  xxij.,  1SS9),  thallin  icMODS  th«  destruotioo  of 
albuminoid  matters  in  the  body,  diminishcv  the  excretion  of  uric  acid, 
boa  ticilu  ofTuct  upon  luloatlnal  fermentation,  and  especially  attacks  the 
red  bltK>d<orpuiicloa. 

To  man  thallin  baa  been  giroa  in  dosos  of  from  four  to  eight  graiOB 
fur  tho  rolit'f  of  fever.  It  producos  usually  in  biilf  an  hour  to  on  hour 
a  fall  of  («nipentture,  acconipaniod  wiib  exct-nstvo  awealing,  and  not 
rarely  with  an  crj-lhcmatoua  or  cyanotic  discoloration  of  tho  skio  of 
the  fac«  and  extremitiea.  In  many  cfwcs  there  have  been  violent  chiUa, 
iHtiBg  flrom  n  lew  momcntH  to  sevumi  bount,  UGUully  preceding  the  riao 
of  temperature  afU>r  the  fall.  Vomiting  is  aoniotimea  produced,  anil 
very  conimouly  there  is  diarrhtEO,  which  may  he  severe.  Beverol  ob- 
Mrrers  have  al»o  noticed  albuminuria  (see  WUn.  Mtd.  Wochemehriflj 
1887).  Aooording  to  iho  expurimL'nlK  of  Ptfter  J.  Marttu  [^Therap.  Gas., 
Uay,  1887),  the  fall  of  tumiwraiuru  in  chiufiy  duo  to  tacreaeed  diseipa- 
tion  of  bcftt,  although  in  some  of  his  coeee  heat  produotaoD  wu  aUo 
decrea!>cd.  Profc«aor  E.  Kreis  has  dlecoverod  that  a  solution  of  four  to 
four  and  a  half  per  cent,  of  sulphate  of  thallin  ia  capable  of  destroying 
microbca,  and  Frofiesor  Oolt,  acting  upon  these  suggeetioos,  found 
that  iitjections  of  two-  to  two-aad-a-half-per-ecDt.  ftoluttotu  of  thallin 
repeated  throe  or  four  time<i  u  day,  and  aided  by  the  internal  udmiuis> 
tration  of  the  drug  in  doaos  of  throe  gniins  every  throe  hours,  have 
remarkable  power  in  arresting  gonorrhaa.  In  glrct  tho  irrigation  of 
Iho  urethra  with  a  ono-  to  oov-and-a-half-por-Ctint.  solutioD  of  tballtn 
produced  excellent  roBults. 
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KAiRts  in  a  grayish-yeUow  cryBtallino  powder,  of  a  bitter  tmstc, 
eakily  soluble  io  water  aod  in  alcohol  When  taken  ioteraally  in  doees 
of  from  five  to  ten  gruina  repeated  every  three  or  four  hours,  it  pro- 
Axicm  in  a  short  time  a  copious  dinphort)i*t8,  aeeonipan ied  with  exceBstve 
dilatation  of  the  cutaneous  resHcU  and  a  rcducLiun  iii  frequency  of  the 
pulse  and  respiration.  It  is  aaid  to  cause  don^rous  cardiac  deproasioD 
by  a  direct  tntiucnc«  on  the  cartliac  muscle,  and  to  have  abto  a  very 
decided  influence  upwn  the  red  blood-corpustleii,  prtKiutiog  a  peculiar 
liridlty  and  general  cyanoBit),  with  threatening  collapse.  Tho  reports 
in  regard  to  it  hare  been  bo  unfuvorahlo  that  it  ban  not  boon  uaod  to 
any  considerable  extent  in  practical  inudieinu.  It  ha»  no  advantagea 
over  antipyrin  and  antifebriii,  and  appears  to  be  more  dangerous. 


I 
1 


CLASS  II-LOCAL  REMEDIES. 


FAMILY  L-STOMACniCS. 


TBBitE  aro  various  Bubstanoes  which  have  the  power  of  so  affocting 
itio  gaatro-intesti nal  mucous  monibrsae  as  to  iucrcAse  tho  fuDCtionol 
ftctivitj  of  Uio  Tarious  glands  and  Utoroby  iiid  digcstma.  CorLain  of 
tbew  eubetanoee  are  of  regotablo  origin  and  of  a  bitl«r  taate,  ftml,  wbtl« 
ftfTocUng  ina.rkodly  tho  gn^tro-mueous  mombrano  as  etiniulanU,  have 
iittlo  or  no  ioAuuncu  upon  tho  goacral  Rjtttom.  Tbuse  are  iho  ao-calttid 
simple  bitters,  which  in  prorioua  oditJous  of  this  book  have  booa  con- 
oidorod  under  th«  gonoral  hcAtling  of  tonics.  Although  siirplo  bitten 
may,  by  iuaroosing  tho  aniouiit  of  food  taken,  affect  the  gonoml  Dutri> 
lion  of  tho  body,  It  la  cvidvat  that  thuy  nro  distinct  in  their  action 
from  substaDctifl  liiie  iron,  which  more  or  loss  diroctly  influence  the 
general  ttMuee  of  the  organism.  They  are  OMontially  locally-acting 
dri^gs.  Probiibly  all  bitter  vogutublu  HubatanoBB  aru  stiDiulauts  to  tho 
gnstrO' mucous  menibrane,  but  in  many  of  them,  as  in  morphine  and 
fttrychnine,  ftuch  power  i^  complototy  ovcnbadowod  by  other  iiiliurent 
proiwrtids.  Sorao  of  thoso  active  bitter  vcgotablo  Bubstancos  aro  In- 
deoil  employed  on  account  of  liieir  ioflacnce  upon  the  alimentary  tract, 
notably  quinine  and  ittryclinine,  but  b  othora  of  them,  Uko  raorphino, 
tho  local  is  entirely  Awallowed  up  in  the  general  influeni>o.  By  virtue 
of  their  Htimuhint  power  the  simple  bitters  produce,  when  in  overdoses, 
nauBea,  nod  may  even  cnutto  active  irritation  of  the  gostro-mucous 
membrane.  They  have  also  some  tendency  to  act  upon  iho  bowoU. 
Ttiey  are  ctMcnUoUy  irritant,  and  aro  contro-iadicatcd  by  iaflammatiOD 
or  over-aonaitivencM  of  the  alimontivry  mucous  mombruna.  They  are 
espocinlly  indicated  by  loss  of  appotito,  when  such  losta  of  appetite  ifl 
tho  outcome  of  a  duproesod  condition  of  tho  stomach,  but  when  It  is 
the  reeull  of  gastro-inflatnmation  they  will  do  harm,  A.  second  clasa 
of  stomachics  htq  tho  so-called  aromaties,  which  depend  for  their  ae- 
livity  upon  the  preeonoe  of  a  vohitilo  oil.  Tboy  differ  from  the  simple 
biltora  in  being  more  poworAi)  but  le«a  permanent  as  local  Btimulant«. 
(See  page  641.)  A  third  cUm  of  drugs  cootata  both  volatile  oil  and 
bitter  principle,  and  unite  the  properties  of  tho  nromntics  with  those 
of  tho  simple  bitters.    Those  aro  tho  so-called  aromatic  hittert. 
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SIMPLE  BITTEES. 

QUASSIA.    U.S. 

Tlio  wooJ  of  Simaruba  exucl&a,  a  lurga  Lroo,  nativo  of  Jamaica.  Tlti* 
vood  ia  light  both  in  deitaity  and  color,  somcwbat  rMemblin^  that  of 
thfl  tulip-ttXAe,  but  dUtiiiguiblitid  by  ils  iiitcuKvly  t>illor  uutlu.  It  is  ki>pt 
Ed  the  shnpn  in  billets  and  in  rospiags.  The  ucLivo  principle  of  it  ap> 
poan  to  I'tt  Quassia,  au  inttiaauly  bitter,  uuutrul,  cryKtuUino  priociple 
dlflcovoi-cd  by  ■\Vinoltlor  {Repert./.  Ph<irmacie,  Bd.  liv.  p.  85,  Bd.  Iv.  p.  KS). 
S'mamfM,  tho  burlc  of  the  root  of  Sitn&niba  officliiaiig,  also  contains 
quaauin,  and  may  bo  uubstitutcd  for  qiui&sin. 

PuraiOLOtiiCAL  Action. — QuMHiu  id  said  iu  lari,^!  do«ea  to  be  actirelj- 
poisonous  to  iniMjct*,  and  «vcn  to  mammals  (Stille's  Therapeutics,  i.  472 ; 
Husetnanu,  Die  Pftanzenstoffe,  p.  718)  j  but  I  bare  met  with  oo  detailed 
etudy  of  its  attiou  except  that  of  I.  Uoppe,  who  experimented  upou 
frogi  (_Deutic/ie  Klinik,  xi.,  18&9].  Id  do&ea  of  one  grain  it  unually 
produced  dvnih  in  a  Abort  time.  Tho  Rymptomti  were  givnt  wcnknetis, 
vitb,  in  mo:«t  casvu,  coDvulsioutt  and  doinutimvs  veiivubilve  irumbliu^ 
fiitluro  of  respiration,  and  tinally  cesftatioi)  of  caitlisc  action.  Tbo 
t'uuctioual  activity  of  tbo  ocn-c-lruulcs  was  much  imp&ti-od,  tbnt  of  tbo 
muecIuH  to  a  loss  oxtont.  Locally,  quaaijin  appeared  to  act  m  an  irritant 
enwell  ns  a  powwrftil  poison  to  both  nervous  and  muscular  tisaues.  Dr. 
Campurdoii  fbimd  that  in  doeoH  of  five  mitligmmmcs  of  the  puns  crys- 
tallioe  form,  or  five  contigraiaiaes  of  the  conirucrciul  amorpboua  nuiety, 
quu^Bin  acts  upon  man  as  a  powerful  bitter  tonic,  notably  increasing 
the  secretion  of  bile  and  of  the  urine,  and  canning  some  looseness  of 
the  bowels  and  Hiimulation  of  the  bladder.  Fifteen  milligrammes  of 
tho  cryetalliuo  quassia  caused  violent  frontal  headache,  burning  pains 
in  the  (eftophagus  and  tbraat,  nan^ca,  vomiting,  vertigo,  cxee^siva  ner- 
vous rusllesgueiiK,  ditirrhcBa,  and  very  frequvat  miolurition,  but  dimiu* 
iabod  renal  secrotion  {BuU.  Therap^  ciii.  410). 

TuEUAl'tUTlcs. — Qua«»ia  in  jirubably  tbo  meat  active  of  all  the  eimplv 
bitters,  and  may  bo  used  whenever  such  remedies  are  indioatcd.  In 
cases  of  se/it-wornis  in  children,  a  strong  infusion  of  quassia  (5ii  to  OJ) 
affords  a  moat  harmloMa  and  ofBcicnt  inju-c-tion.  Ite  oxbibition  should 
be  preceded  by  an  caoma  of  simple  water,  after  a  stool,  bo  ae  thorouj^hly 
to  wa»b  out  the  rectum  niul  allow  accosa  to  every  fold  of  the  rwctal 
ntucoufl  membrane.  The  officinal  prepamtions  are  a  tincture  (  T^netvra 
Qaaaalts — 1  to  9,  U.S.),  dose,  twenty  drops  to  a  lejispoonftil ;  a  ver^*  ex- 
cellont  watery  extract  {Extractum  Quaasia,  U.S.),  which  may  bo  given 
in  pills  containing  from  one  to  tbree  grains;  and  a  fluid  extract  (£r- 
tractum  Quassia  Ftuidum"},  dose,  five  to  ten  drops. 

GBNTIANA-GENTIAN.    U.S. 

^e  root  of  Qontian*  liitoa,  or  tho  yellow  gentian  of  the  AJpa.    Tbia 

root  occurs  I'  '<«.  [litii-va  of  variouit  aiioa  ana  s.bft|HM>  but 
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generally  acvural  inchos  ia  length,  or  elao  in  tranareno  allcos.  Tbo 
texture  u  spoogy,  thtj  odor  foiat  but  peculiar,  aad  the  toato  bitcar.  It 
QoaixoM  gentitic  acM,  whicli  wns  discovorttd  by  Lcuoiito  nnd  ig  tagUsleM 
and  phjrHiolo^i-aliy  inert.  The  active  principlo  ui  probably  the  yentio- 
pikrin  of  Kroiuayer,  a  neutral,  cryatuJline  eubfltauce,  of  on  iiiteneely 
bitter  tut«. 

TaEaAt'EiiTiOR. — Gentian  ia  one  of  tho  mont  officioiit  or  the  Hiiii[iie 
bilt«ni,  and  luay  be  u8«h1  ivhuuevur  eucIi  a  rumedy  m  iiidicatud.  It  is 
Dovor  given  io  substance,  but  in  one  of  ibt  prepanit-ions.  Theeo  are  the 
Mtiipauitd  tincture  {Ttfhtura  Gcntiante  Cumposita,  U.S.),  wbi«h  contain* 
gentian  (1  to  12.3j,  bitter  orange  pout,  and  curdamora — di»>e,  one  fluid- 
drachm  to  hair  a  tluidounce  ;  the  watery  extract  (^Bxtractum  Gentianmy 
UJS.).  do8«,  two  to  fuur  grains,  und  tlio  finid  extract  (Kxiractum  Gcntiaaa 
Ftuidtim,  U.S.),  dose,  ten  minimit  to  ball'  a  fluidrachm.  Tho  c^mpovtid 
ia/ujion,  fonnorly  officinal,  was  a  valuable  preparation,  oontaiDiiig  wme 
alcohol,  anil  mueh  used  id  dusea  of  one  to  two  duidouncoa. 

NECTANDRA.. 

Bebteru  Bark  in  the  bark  of  Nt><!Laudru  Kodiioi,  a  Ini^  tree  which 
grows  in  Guiauaand  [lie  neigbboriiij;  parta  of  Soul  h  America  and  i^naed 
in  ship-building  under  tho  name  of  ''  grcen-hoart."  It  oocura  in  Inrge 
Sat  pieces,  and  cootaiiu  an  alkaloid  vrbich  waa  disoovcrcd  by  Dt.  Mao- 
Ifigao,  of  Bdinburgh.  According  to  the  researehoa  of  Wals  (iV.  Jahrb. 
Pharm.,  18CI,  xii.  302)  and  of  FlUckigflr  {[bid.,  1869),  this  alkaloid  is 
iilontioal  not  only  with  Buxiae,  obiaiuwl  by  Fauuo  in  1830  frum  liuxiia 
eempervirena,  but  atoo  with  PcfMiiw,  discovered  by  Winers  in  Farein 
brnva.  Bebetrine,  or,  aa  it  ahould  bo  ciLllod,  buxitie,  is  whitish,  amor- 
phous, inodorouB,  Tory  bitter,  vorj-  alightly  suluMo  in  wator,  irowly  so  in 
ether  and  aloohol,  and  forms  uncryetalliaablti  salts.  I>r.  Macla^n 
found  a  second  alkaloid,  Sipeerine-,  in  bebocru  bark,  but  it  \»  probably 
only  altered  bebecrine. 

Phtsiolooical  AcTiox. — Ourkiiovvlwl^oof  the  influence  of  bebeerino 
upon  the  system  is  exceedingly  incuinplete.  Alborn  (  Virchouii  Arehiv, 
Bdl  xxiv.)  found  that  three  grains  introduced  beneath  the  skin  of  a 
Ifti^ge  lW>g  produced  duiith  in  hIx  and  a  half  hours.  There  was  first  o 
period  of  quiet  with  accelerated  breathing,  then  tonic  aod  clonic  general 
coavultrions,  eoemingly  aMoeiatvd  with  muscular  weaknusa,  but  with  no 
increase  of  the  reflex  activity.  Professor  Binx  {  Virchow'a  Arehiv,  Bd, 
xtvi.  p.  130  J  bn»  detenuinod  that  bebeerine  cxertfl  Home  destructive  influ- 
ence over  inAtsorial  forms  of  life,  but  that  !t  ia  in  tbia  respect  not  nearly 
eo  powerful  as  the  cinchona  alkaloids. 

TREKArEtTics. — Beboorino  wiw  ori^nally  propoMxl  by  Dr.  Moclngan 
as  a  Kubslitute  for  rjninine  in  malarial  diseases,  and  has  been  quite  extcn* 
eively  tried.  It  apjwars  to  jioww«s  some  antiperiodic  powers ;  but  they 
very  probably  are  not  »upenor  to  those  of  the  more  powerful  sinipta 
bitters,  and  arc  certainly  vnry  inferior  to  thoM  of  quinia,  so  that  bebooriDO 


S66  LOCAL  REMKDIES. 

is  ot  pr««ent  vety  sotdom  if  OTor  tuod.    Tbe  uoofficlnal  sulphate  n 
be  giyeo  io  a«idaUt«d  eolation  in  dosee  of  from  two  to  five  graioi. 

HYDRASTIS.     U.S. 

The  rhizome  of  HydraMin  Canadenni^  an  indigflnoun  pcronnial.  coin. 
iQOiiljr  kiiowu  fta  Ooldtit  Seal.  It  oonUiiDH  tho  allialoida  hydrcuHw,* 
herherine,  and  probably  &  tbird  alkaloid,  xanthopvntne. 

Pht8|OLOOICjll  Aotiox. — Aooordiiig  to  Faick  and  Ciuenato,  toxio  doic* 
of  berbrrine  cuuso  in  dogs  TeaUossoSM,  oouvulsiTo  tremblings,  tiuistt  u(E 
dinrrlicea,  and  finally  partial  pAralysifl  of  tho  bind  togn.  From  sarcD  14 
fin««ngraiDt)of  it  killed  rabbit«  in  from  eigbt  to  fbrty  hours.  Tbeaymp- 
toms  wore  incraased  frequency  of  reHpiratioa  and  trumbliogs,  folloired 
by  decrease  of  tlie  rate  of  brentliing,  paresis,  pamlysis  of  tho  hind  1^% 
great  dyfipngea,  and  finally  convuLiiiuus.  ilotb  Dr.  iSvhuriuow  and  Coni 
(BOO  Land.  Med.  Hee.,  Oct.  11,  I8SS)  agree  that  borborlDe  caiuoB  tb* 
arwrial  pnwsurc  to  fall  rapidly  from,  vaso-motor  paralysis, — Schurinow 
affirming,  howoTcr,  that  latv  in  tbe  puifioning  tbu  puripbcrol  va^rudia 
p&ralyzod,  Curci  Uiat  tliat  atiwo  ia  not  affected  at  ail.  Tho  heart  ia  U 
first  hIowocI,  and  aflcmards  rendered  more  rapid,  tbe  muscular  fibret, 
according  to  Curci,  being  finally  paralyzed.  Tbo  respiratory  ooqUM 
aro  doprceaed.  Abduminal  penetflbis  is  ^Tdatly  incroasod.  Tho  tiring, 
after  toxio  dosoa,  bccomoa  albuminous,  and  somotimos  contAins  opitbe- 
tiat  casts,  while  after  death  tbo  kidneys  are  found  tDflnmod.  (Curci.) 
Tbe  action  of  tbo  drug  oa  tbo  nervous  syntom  is  feoble,  but  there  it 
llnatly  loss  of  volunlnry  pon'er  and  of  reflex  activity,  and  also  of  wa- 
Mtlon,  tho  antestbcsia  b«ing  according  to  Curci  of  centrni  origin,  but 
according  to  Scburinow  tbe  result  of  panilysis  of  the  sonsory  nerve 
trunks.  In  man,  as  yet,  no  violent  nymptoma  Ijbto  Iwen  recorded  S6 
produced  by  berbonno.  Buchncr  look  ucorly  twenty  gmins  without 
causing  anything  mora  aerious  tbun  a  loose  atoul.  As  a  bittor  tonio 
it  hiLH  beun  ui<sil  by  various  ))tiysician8  in  doses  of  from  two  to  &V9 
gmins,  and  its  action  in  ibis  dose  appcant  to  bo  thai  of  a  simplo  bittor. 
It  may  b^  given  in  pill  form  or  di»»olved  in  alcohol. 

The  dominant  alkaloid  of  bydrnstis  is  hydnistiw.  In  toxio  dosek 
it  produces  spinal  tetanic  coDvuUiona,  increased  reflex  activity,  and 
death  from  cramp -asphyxia  or,  if  the  dose  iia.H  boon  very  lnr);e,  from 
general  pamlysis.  {Barlholow,  X^oy^i**  Dr^igs  and  Medieitug  of  North 
America;  Mays,  Therap.  Gas.,  1880;  E.  Falk,  Virchow's  Archtv,  Bd. 
cxix.)  After  Heath  the  excitability  of  the  mntor  nerves  is  below  normal, 
probably  from  exhaustion,  as  tbe  drug  appvan'  to  bavd  very  littlo  direct 
action  ou  tbo  nurvo- fibre,  and  iicfuixling  in  Falk,  the  motor  exoitation 

*  FfQund  BPd  Will  litaad  Ihnt,  b^  oiHilIIod,  bydnuCine  it  onaTotlad  into  IftTnutniiM 
Add  opiaDW  add-  AeeoTdIng  to  Falk,  h^druliniDc  ii  &  par^lyunt  U  tbo  maUr  aiJ*  of  tb« 
lp[iial  oordi,  and  in  without  niitinn  ifoa  llw  bvarl,  but  miny  tha  iirleriiil  pranur*  kj  n  mntria 
Tuo-mutor  (tiiuulntiuii,  »a<]  »hw  tlit  puliG  \>j  tetau'n  va^i  >lIuiuUll««i  vliea  lo  «afioi«it 
dMo  It  klil*  bj  teaflta,U>tf  ftnljtit. 
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ftod  paraljnsiB  arc  of  spinal  orij;tn.  Falk  affinns  th»t  hjdmstine  when 
brougUl  in  contact  with  tb«  luubcles  <tir«ctij  panlysos  tli«m.  Dr.  May« 
found  tliHt  given  JnUjrnnlly  lo  frogH  it  oauws  aaieatheBia,  which  is  not 
prevunldd  in  b  leg  by  tying  the  art«iy,  alibough  the  alkuloid  when 
brought  [n  contact  wiib  a  ncrre-tnink  parnlyzee  it:  eo  tbat  it.  probably 
act«  upon  both  the  sunAory  cord  and  tbo  soofory  norvM. 

For  nur  knowlodgo  of  the  aotionof  bydrastine  upon  tbo  circulation 
wo  are  chiefly  indobtod  to  Follnor  (  Wten.  Med.  Jahrbacher,  18S5)  and  to 
R.  Falk  {Virchow'a  Arch.,oxix~,  189t)).  Whan  injected  Into  tbe  rein  of 
the  uDiuial  it  produces  an  immediate  fall  of  prMSure,  followod  by  a 
murked  riso,  which  oontinues  for  a  length  uf  time,  unlus»«,  iiideod,  the 
origiaal  do««  has  been  ver^'  Inrgo,  when  the  preasure  fnlU  progii>»8ively 
until  death.  The  find  or  primary  fait  of  pnwmro  appcanj  Co  he  wanting 
after  aaboutauuous  injcctioa  C^»^^)t  SQ^  i^  probably  duo  to  the  direct 
aolion  of  the  concentrated  drug  npon  the  heart.  Accordiog  lo  Fellnor, 
the  rJM  of  arterial  preAHure  is  not  prevented  by  prerious  section  of  the 
ftplanchnio  oervo  or  of  the  spinal  coi-d  Ui^h  up ;  if  thoBo  obaer^'aiiuna 
be  correct,  the  rise  must  be  dut  eitJter  to  hiart  stimulation  or  to  action 
upon  the  ve8$ds  tJumsdv«i.  Falk,  indeed,  bolievoH  tlint  iho  drug  con- 
tracta  the  blood-vessel  a  by  acting  upon  the  voAo-motor  oentreH,  but 
certainly  does  not  estAbliah  tbis  belief,  altbough  after  chloi'alizntioD 
bydra^tine  failed  to  elevate  the  prMaurc.  In  the  oxporimouta  of  Falk 
email  doses  of  hydrostine  slowed  tbe  action,  but  increased  the  energy, 
of  the  iaoUted  frog'ii  heart.  It  Becnix,  therefore,  iiaturnl  to  suppose 
that  the  rime  is  of  cardiac  nri>{ia  ;  but  Fcllnor  dinheliovon  this,  eapocially 
because  the  riae  occura  when  the  poUe  \a  very  slow.  It  is  plain,  first, 
thftt  tlio  reasoning  assigned  by  Fellncr  is  not  sufDcicnt  to  prove  that  tbe 
drug  ill  not  chiefly  a  cardiac  tonic;  wecood,  that  before  full  conclusions 
can  be  r.>ached,  further  pbysiologicu)  experimentation  is  ncccseary. 

Br.  Sluvaiinaki  asserte  that  finally,  in  bydrastine-poieooing,  the  vaso- 
motor centre  is  paralyzed;  and  it  seems  proven  that,  when  brought  in 
stilSciunt  amount  in  contact  with  the  exposed  heart  of  the  frog,  the 
alkaloid  caance  diastolic  arrest;  so  that  it  la  probable  that  tbe  final  full 
of  pressure  14  due  to  depression  of  l>oth  heart  and  maomotor  sjfsten. 
The  puUe  under  tbe  action  of  the  drug  is  nlow,  which  Falk  belioves  to 
be  due  to  centric  vagi  atimulation.  The  dual  arrest  the  same  aalliority 
ascribes  to  poralyais  of  tbe  automatic  oantiao  centres.* 


*  In  a  raeaat  etabonri*  r«aau>sh  Im  iVsCnUvnllrlBtMirmtarlM  b^  ln]rkMl■tJUl^  Mr.  David 
Cmk,  Iba  rollowiaj  rMulU  in  ngu4  tu  hjdrMUaa  kr«  >UtAd  la  lu>*  boaa  ruuboJ.  TIm 
mMDoIr  viU  appxtr  la  lUtail  rrrj  tbarllj  ; 

*'Ii  b**  Wan  Jouod  tlwt  tha  eoDvuU»at  prtxInoaJ  bj  bydnttino  an  of  iplnl  orifloi 
Oat  In  lUftll  iama  iba  aUuIoM  laorMM*  raSai  mUtU;  hf  •tlanlulDg  (h*  apltial  oonl,  *bil« 
In  large  dMM  It  Immiu  nSat  tMlr'Hy  bj  Bnl  Mimnlalinf  8BUeh*n»«'i  contra,  uiJ  *nant»r<l< 
panlfilDf  tli«  eord  Itwlf;  ihu  in  kIUjImiI  dw*  tb*  atknlolH  •iMtrojt  aidliabilily  of  Iha 
meBMhkr  liwu*  (ln«lu41nc  lb«  liaart- bumIo).  aa4  •!••  «r  th«  •B'imi  *r  n«t«r.  ■oil  of  llta 
>>W«Bt«r  ••MMrrDarxa.MiJIhat  laaalljafipllad  It  acSi  m  an  an«ilfaetlai  thai  In  unall  doM* 
ll  liMTCMai^  Hid  In  largt  doaea  dininLikai^  tiM  pulia-nU;  Ihat  ll  melt  apom  tba  eardlo* 
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Both  Fellncr  and  SlavatiiukI  aflUrm  that  ttydraatJne  bat  •  (filtiaet 
ocbolic  action,  caiuiog  at«riuo  coatrocUoDs  \a  tbo  nott-pn^nant  nieriM, 
and  abortion  ia  pragnaot  rabbits.  Dr.  Stavatinflki  reporta  a  cam  of 
premnture  labor  prodacod  hy  bjrpodemio  tzjec^ons  of  two  to  thr«« 
gramniM  repeated  daily.  Br.  Haya  has  fboad  tbat  vhea  b^podenoi* 
cally  iDJoctod  ia  doatis  of  oaa-cigbtli  of  a  gtatD  it  prodaooa  a  dtstiiict 
lowering  ia  th«  ftoquencj  of  tbo  palee,  with  tome  appareat  iocnaM 
In  the  force  oi  the  circuistion. 

TuKKAPEUTica. — Under  the  Dame  of  hydrastin  then  ia  sold  com- 
mercially a  substance  coosisting  of  berberino,  bydrastine,  and  probably 
some  re«in.  Employing  this  resinoid  mixture,  ProfeTWor  KatherfoH 
(Srit.  Med.  Journ.,  1679,  vols,  t.,  ii.)  found  in  bi8  experimeau  apon  tbo 
lower  nuimalH  a  imu-ked  iacrea.ie  in  the  biliary  wcrtition.  Wheo  locally 
applied,  tbo  propumtions  of  hydrastis  have  a  Tory  remarkable  effect 
apon  the  muL'ouB  mombraoM.  They  ba^e  boon  used  with  aaaertiMl  eoB- 
oeltunl  rosultfl  ia  cAroni'i;  yiutro-inUttinal  catarrhs,  e«pociatly  tboM  dna 
to  alcoholic  excestioa.  Br.  Mays  belicTes  tbat  Iho  drug  ia  uael^l  ia  ibesB 
cases  not  only  by  ita  acUoa  on  the  alimentary  tract,  but  also  by  its 
etiraalaot  Inlluonoe  upon  the  circulation.  -  In  the  second  stages  of  $onCT- 
rhaa,  afXer  the  acute  inflammation  has  been  subdued,  bydrasUn,  or 
the  fluid  extract,  suspended  in  inucilnsc,  is  of  very  gruat  serrice.  Five 
grainH  of  lh«  coiuoiorcial  iiapure  bydrattio,  or  ten  to  twenty  minims 
of  tbo  fluid  oztraot,  may  be  used  to  the  ounce  of  injection.  It  la  prob- 
able thut  in  otorrhcBs,  nasal,  vaginal,  and  other  macous  catarrhs  equally 
good  roaului  might  bo  obtained.  Hydraatin  has  obo  been  ouployod  aa 
aa  antiporiodic,  and  probably  has  tbo  action  of  a  siniple  bitter  upon 
the  atomach. 

Tho  proper  internal  dose  of  pure  hydrastine  cannot  bo  coneidered 
an  soLLlod ;  the  commercial  bydroslin  varios  ia  its  constitution,  and  may 
oAon  be  given  in  dosus  of  Sve  to  ten  graina.  Tbo  dose  of  the  poro 
alkaloid  is  givoa  by  Br.  Uuys  aa  one-fourth  of  a  grain. 


CAIiUMBA— COIiDMBO.    TJ.S. 
The  root  of  Cocculus  palmatus,  a  climbing  vino  of  Uoaarabique. 


U 


occurs  in  the  slieps  in  Iraasvorse  Ui^k-liko  slices,  oval  or  circular  in  out- 
line, one  ur  two  inches  in  diameter,  of  a  spongy'  texture,  having  a  yellow- 
ish Hurfaco,  a  v«ry  bitter  tnste,  and  a  slightly  aromatic  odor.  It  contains 
a  groat  deal  of  titarcb,  bmiideii  bcrberiuu.  and,  it  is  said,  in  leea«r  amount, 
OoiuirAin,  a  bitter  neutral  principle  crystal lir-ing  in  rhomboid  priems 
or  noodloii  Ur.  K.  lloux  [^Cojnptes-RendMS  Soc.  Jiiolog.,  1884,  i.  33)  haa 
found  that  culumbin  given  to  pigeons  in  dones  of  ten  centigrammea 


Inblbttorr  e«alrM  and  tti*  biSTt-taafcU ;  ttui  l(  lomn  u(erl*l  pnnure  bj  >elliic  bstli  an  tho 
llMrt  and  no  ths  rua-inolor  tjatca;  tii*t  U  trn  ^uetta»et  and  oflorwarda  iliiaiaUbci  tbo 
Tmpintatj  morommU. and  flnUlrkllli  throuxb  tba  iMi'lratmni  lljnt  )l  luu  a  pavtiful  aoiion 
sp4Q  tb*  bilUrj  iMNtlosj,  aail  nban  lomlly  ajiplled  oaaMt  Mamelioni  of  Cb*  pnpUi,  folluaad 
by  iibtetivn." 
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prodoOM  dcfltb,  procedc'd  hy  failure  of  tbo  appetite,  marked  nignii  of 
gaBtro-intofllinnl  irritation,  and  jnundice. 

Tberapkctics. — A  bitter,  elightljr  uroniatie  tonic,  useful  as  a  sto- 
machic in  ciiHBS  in  vrhicli  a  Rimplo  biUcr  U  inili{^atod.  It  is  not  URcd  in 
Bubatance.  It8  proparations  are — a  tincture  (^Tinctvra  Giliimbct — 1  to  9, 
VJSJy  dos«,  onu  to  two  fluidracbins;  and  a  Jtuid  extract  (Extractum 
tiiiumba  Fluuittm,  U.S.).  doee,  fi£l««n  niinima  to  balf  a  Buidiuchm. 

EUPATOBIUM-THOBOUGHWORT.    U.S. 

Tho  liorl'al  parts,  tpjtherod  nftor  flowcrtuf',  of  tho  indigenous  Eiipato. 
riHin  p«rfoIiatmn,  a  tall,  coai-ao  compcwilo.  recognizable  by  its  perPolinlc 
leaves,  thruu^h  vrbotw  centre  f*ro\r  tli«  stoms  and  branchea.  This  drug 
given  in  cold  inftision  (Ji  to  Oj — do«o,  fji-ii)  is  an  offlcionl  but  dis- 
agreeable bitter  tonla  Ita  chief  employment  la  as  a  sudorific.  Tlio 
hot  inftision  when  taken  fivoly  (five  to  six  ounces),  the  patiunt  being 
well  covered  in  bed,  produces  free  swoaiin;?.  and  has  boon  v«ry  lariiely 
used  in  "general  eolda,"  muscular  rheumatism,  etc,  for  this  piirpow. 
Tbc  only  objt'Clion  to  tho  remedy  is  its  disagreeable  taste.  In  tho  dos© 
of  a  pint  the  inHiHlon  has  bfMjn  omployeii  as  ait  emetic.  The  fiuid  ex- 
traft  (Jixtractvm  Eupalorii  Muidum,  VS.)  may  bo  used  in  dosoa  of  a 
fluidmchm  U>  a  fluidounce. 

CoinjiTA,  V.S.,  tho  herb  nnd  root  of  a  plant  groTring  in  tho  north- 
era  part  of  India,  is  one  of  the  host  of  tho  simple  bittcre,  and  is 
believed  by  nome  to  exert  a  peculiar  influence  over  tbc  liver.  Whon> 
ever  a  limplc  bitter  is  indicatod,  this  drug  may  bo  employed,  enpocially 
If  a  cholagoguo  action  bo  dosirod.  Tbo  $oiid  extract  It  an  exceUoot 
preparation  in  do»ea  of  one  to  two  graina ;  the  /litid  extract  {Rxtrartum 
(Uuratas  J'luidum,  U.S.)  may  be  gireo  in  do:«o9  of  five  lo  ten  minims , 
Uld  tho  tincture  (Tin^ura  Chiratat—l  to9,U.3)indo9eaof  afluidracbm. 

PRONTJS  VIROINIANA-WILD    CHERRY  BARK.    U.S. 

Wild  choiTy  bark  is  the  product  of  Pninua  (Cerasus)  acroliii*  or 
wild  cherry  tree,  not  of  Pruiiua  Virginiana  or  choko-chcrr)-,  whose 
name  Jt  bears.  It  oecunt  in  pjecoe  of  various  flizca,  usually  without  cpi> 
dermis.  The  oolor  is  a  reddish  cinnamon  ;  tho  taste  slightly  astringent, 
bitter,  and  peculiar,  roseinhling  that  of  pcsch-loaTos.  1 1  contains  tannic 
acid,  bitter  oxlractivo,  amygdalio,  and  omulsin.  Amygdalin  is  a  nitro- 
genous, ciystallJaablo,  odorieaa  glucoside,  of  a  slightly  bitter  ta«t«.  It 
is  soluble  in  water  and  alcohol,  but  tiot  in  ether.  Emulsin  i«  an  albu* 
minous  principle,  which  i»  solublo  in  water,  and,  like  other  funiia  of 
albumoii.  ia  coagulated  by  beat,  alcohol,  ackla,  etc.  When  amygdalin 
In  wulury  eolution  is  brought  in  contact  with  mniiUin,  it  is  deoompoMid, 
forming  pnuuic  and  forraic  arid«  nnd  a  colnrloM,  thin,  volatile  oil,  which, 
whott  pure,  has  a  peculiar  ogroeablooditr  and  a  burning  taste.  Accord- 
ing to  Li«bi£  and  Wdbler  C'l'i"-  Chtin.  Phanru,  xxii.  1),  serontoon  grainu 
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9t  amygdalin  yield  one  of  hydrocyanic  acid :  thcrefoM,  if  thirty-four 
graios  of  ftmygdaliti  ho  niixud  wiili  ii\xly-*ix  jrrains  of  ao  omulriJOD  of 
Bweot  almonJs,  a  twopor-ccnt.  (by  weight)  Holution  of  hydrocyatiic 
acid  will  b«  formed. 

PBTsioutoiCAL  Action. — Amygdalin  adminiaterod  by  itself  ib  Doarly, 
if  not  quite,  without  elTcct  upon  the  organism.  Widtraann  and  Ueak 
(Hiwemami.  Die  Vfianzetistofft,  p.  688)  took  aa  much  uh  aLcty  grains  of 
it  without  inducing  any  efFoct,  and  their  results  havo  been  confirmed  by 
R«il  and  othors.  Lobraann,  it  i«  true  (_Ibiii.),  found  that  at  times  tiftcen 
grains  of  it  ky  the  mouth  were  tiufticient  tu  c-aiutv  dostU  in  tho  rabbit ; 
but  IvOllikor  and  Muller  have  shown  that  this  was  owing  to  ita  being 
conrortod  into  prus.iic  acid  by  tlio  cmulBin  contniood  in  tlio  ^rvea 
hcrbftj^o  in  tho  iitomach  of  the  rabbit. 

TuKRAPKVTics. — !»  wild  chorry  bark  properly  ndministorod  thoro 
are  throe  actiro  ingredients, — tannic  acid,  bitter  oxtractiTc,  and  prassio 
acid ;  and  to  their  combined  action  tho  general  oiTect  is  due.  As  tlio 
tannic  acid  i«  in  small  quantity,  tt«  influenco  is  not  marked ;  but  proba- 
bly ttome  of  the  rttpiilation  which  the  remedy  formerly  enjoyed  aa  beiD^ 
useful  lu  the  ni.frbt-ewcata  of  phtbisid  wna  duo  to  It.  The  amount  of 
pruMic  acid  in  Prunus  Virginiana  is  loo  small  to  hare  any  perceptible 
uJToct,  and  I  hnvo  never  been  able  to  dctact  any  influenee  produced  by 
wild  cherry  bark  othwr  than  that  of  a  feeble  astringent  and  tonic.  It 
fasa  been  very  largely  ii-<«ed  in  phthisic,  and  has  been  mipposod  not  only 
to  act  as  a  tonic  and  aatriu^'uut,  but  abo  to  exert  a  calmative  influcnco 
on  the  nervous  system, 

Tho  infusion.  {Fn/itsam  Pruni  Virginmna: — 1  to  25,  XT.S.)  is  useful  aa 
an  adjuvant  to  otbor  tonics,  especially  sulphuric  acid,  in  debility  with  * 
tendency  to  Qight-«weat8  during  convaWcenco  from  acute  disoAM.  Tho 
doee  ia  one  to  two  winoglnttsfhls.  On  account  of  iu  pleofiant  taste  and. 
its  traditional  reputiitiou,  the  syrup  (Si/rupus  Pruni  Virginiante,  VS.)  b 
oftoD  employed  as  the  basis  of  cough -mixtures.  T\o  Jiuid  extract  (£r- 
traelvm  Pruni  Virginiana  FiuiUuMt  U.S.)  may  be  given  in  dosoa  of  from 
half  a  Ouidr^achm  to  &  drachm. 


AUOMATICS. 

The  aromntio  oils  are  essentially  local  irritants,  causing  when  taker 
Into  the  mouth  iDtcnac  burning  paiu,  and,  when  confloed  upon  tho  akin, 
rubofiiolion,  blistering,  and  finally,  if  the  contact  bo  very  prolonged, 
moro  detttructivo  changes.  Internally,  taken  in  very  Urge  doHai,  ihuy 
cnu!ie  burning  pain  in  the  stomach,  increaiied  activity  of  tbo  circulation, 
and  a  apoclea  of  lutoxfcation.  In  stilllcienUy  largo  quantities  ibey  aru 
irritant  narcotic  poisons.  When  admiiustcrod  in  tbenipoutic  do»e»  they 
act  almost  excluiiively  upon  tbo  alimentary  canal.  As  compared  wiili 
that  of  tbe  eimplo  hitters,  their  influoaco  is  more  powerful  and  moro 
transient.    Tbey  do  not  permanently  increase  the  digestive  power,  but 
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simply  increase  action  for  tlio  timo  Iwin^.  Thcj"  am  oniployod  chiefly 
— to  give  punf;«ncy  to  bittor  tonics;  as  carminaUvia,  to  stimulato  tlio 
intoBtiuOH  to  oontmct  upon  and  oxpel  flatus;  to  prevent  tho  griping  of 
purgntives ;  to  ciinguine  the  ta9t«  of  mediciaos,  and  to  render  nauseating 
ciru;^  acccptablo  to  ihu  etoioacli;  and  to  aot  as  ccndimeota  and  aid  in 
the  digestion  of  tbe  food. 

Injected  into  tho  oiroulation,  moat  volatile  oiIa  lowor  tho  blood-prca^- 
are  by  dopreiiHiu}r  the  heart'o  action,  and  ovoo  la  (.-oiuparativcly  Hiuall 
dotics  may  cause  iinmodiale  diastolic  arrest.  la  this  respect  oil  of  cloves 
is  one  of  tbu  most  powerful.  Their  canliac  action  is  undoubtedly  diroct 
and  upon  tho  heart  iuolf :  other  muttcular  structurvs  would  Hoem  to  be 
similarly  nITucted,  as  il.  Robert  h:w  found  thai  tho  oil  of  mace  directly 
lowers  muscutor  excitability  (^Arch.f.  Hxper.  Path.  u.  Pfiarm.,  xr.  22). 

Some  of  tho  tonic  drugn  containing  a  volatile  oil  also  ba^*e  in  theiu 
a  bittor  priricipio  which  modifies  tbeir  action.  Such  drugs  may  bo 
known  as  aromatic  bitters  ;  as  bitlors  thuy  arc  luent  powerful  than  such 
drugs  as  quassia,  and  are  especinily  indicated  where  the  stomach  is 
tklioate  and  easily  nauseated. 

/njlanijiui^n  of  the  slomnch  or  botcelt  t«  tho  chief  contnuiiidicatiou 
to  the  utie  of  aromatics.  Unlike  the  simplo  bitters,  they  oru  oflun  very 
useful  in  diarrhaa  of  nervous  Irritnbitity  or  of  relaxation,  when  no 
decided  inflftmmatioooxi«t«. 

There  is  one  property  which  ia  probably  common  to  tho  aromatic 
oils,  and  which  may  therefore  bo  moniioncd  here  with  propriety,^ 
vie,  the  power  of  producing  local  anmnthosia.  In  China  tho  oil  of 
peppermint  has  long  boon  used  locally  in  neuralgia;  mid  my  own  cx- 
porioDco  wilh  our  native  oil  bi  in  accord  with  that  of  Dr.  A.  Wright 
{Lottd.  Lancet,  1874,  ii.;  noo,  also,  Gtti.  Med.,  1874)  in  finding  it  offiiuent 
in  neuralgia  and  subacute  rhcuiuati^m.  A  rag  eotikcd  with  it  should 
bo  laid  upon  the  part,  and,  whoa  Uiu  burning  U  no  longer  cnduniblo, 
ooemoline  applied.  The  jrawerof  oil  of  cloves  in  benumbing  Bonsilive 
deDtine  or  exposed  ncrro-pulp  is  well  known.    (See  Menthol,  p.  607.) 


CiKVAUOUCX.  U.S. — Giinamon  is  the  barb  of  Cinnarooraum  xey- 
laniCTim,  a  native  of  Ceylon,  and  of  C.  aromaticujii,  growing  in  China, 
Tho  6nust  vorioty  of  ciniiamou,  that  from  Ceylon,  occurs  in  long, 
dosoly-paekcd  quills  of  a  thin,  very  aronmtio  bark.  Cassia  bark,  or 
Ckineie  einnamori,  is  coarser,  more  brttkeu,  and  loss  aromatic.  Both 
varieties  contain  tannio  acid  and  a  yellowish  volatile  ml  {Oletim  Cinna- 
momiy  U.S.),  which  on  account  of  its  grtuit  ftngniuce  ond  very  pleasant 
tMt«  is  hvrgely  used,  in  doses  of  from  one  to  three  drops,  aa  an  adju- 
vant, or  to  diaguiso  tho  Oaror  of  ieoi  agrooablo  drags.  Cinnamon  tcata 
(^Aqua  CiNJtamomi — ^3^  ^  Oij,  U.3.)  Is  used  solely  as  a  vehicle.  The 
apirU  of  cinnamon  (Spiritvs  Cinnamomi — oil  1  to  10,  U.S.)  is  adminis. 
Icrcd  in  doses  of  half  a  fluidrachm;  the  tincture  {Tiactura  Cinnamomi 
— 1 10  10,  U.S,)  In  doses  of  one  to  two  fluidraehma.    Pvlvi*  .irvmaUcvt, 
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U.S. — Aromaiie  Poicder  (ciniminon,  K'"iE^'r,  cartlamom,  nntmegs^ 
elegant  carminntive  powdvr;  doeo,  tea  to  twonty  gmins. 

CjuiTopByLi,iis.  VS. — Cloves  are  the  unexpanrlod  fluwors  of  Cuyo. 
phyllus  nromnticits,  n  troc  growing  in  the  Moluci-a  Ii^lands.  Thi&  v> 
inntic,  largely  uecd  ta  h  spico,  contAins  aa  oxcocdingly  puii£«Qt  voUuW 
oil,  officinal  aa  Oievm  CaryophylU.  This  is  a  ycllovriiib  oil,  bocoaibi; 
dnric  by  ngo,  which,  beil(l«a  being  usuil  an  u  carminHlire  tod  u 
ai-omniic,  in  ofYcm  otnployctt  to  bonumh  witHitive  doDtine,  or  ptcd 
o^o-'Ktd  palp,  in  earita  of  cho  tooth.  Dropped  on  a  pioco  of  cotton  ixui 
placed  in  the  vavity,  It  will  ft-oquontly  euro  toothache.  I>o!*c,  un«  ic 
two  <lrops.  The  infusion,  or  cJovf  lea  (Tnfusum  Cari/ophylli — 3"  t*  Oj), 
ia  mado  with  boiling  wutor;  tho  doGo  la  a  wiQcglassAil, 
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ItTmsTicA.  U.S. — Nvtmfg  Ea  the  kernel  of  the  fruit  of  iryrwi 
*  moitchiita,  a  troe  inhabiting  the  Ifolacca  Tftlnnda.  Tho  nutmeg  cootaiiM' 
both  &  fixed  and  a  volntile  oil.  Uneo  (Macis,  U.S.P.}  is  tbo  arMut  or 
outer  imporfoct  supomumoraiy  ooattnj^  of  the  seed.  It  contains  a  rob- 
tile  oil  Identicnl  with  that  of  tho  ntitmog.  Tlie  nutmeg  is  jwssmsed 
o{  imrcotic  power,  and  it  Im  itaid  that  one  or  Iiro  whon  talcun  nrill  pro. 
duce  ft  dreamy,  half-unconecious  condilion.  In  a  hoy  agod  ubout  oigbt 
years  fatally  poisoned  by  nn  unknown  quantity  of  nutmeg,  thcro  waa 
complete  coma,  with  KUpprcssion  of  urine  and  respiratory  panit^-iif 
(A'.  F.  Med,  Record,  Nov.  138SJ.  Parts  of  live  nutmeg*  produced  in  ■ 
boy  dizsinese,  followed  by  quiet  unconsciouaness,  greut  muscular  relax- 
niion,  dilatod  pupil*,  and  slow  pulno,  roapimtion  ami  temperature  re^ 
maining  normal,  and  recovery  occurring  in  thirty  houn*  (A.  Sawyer, 
yew  York  Meii.Joum.,  vol.  I.,  18S9).  In  my  own  experimonts,  and  to 
Iboiiie  of  Cadeac  and  Mounier  (Jourit.  Med.  VH.,  Lyon,  1890),  the  iatr»- 
vonnUH  injection  of  the  volatile  oil  produced  in  the  lon*or  animals  a 
marked  intoxioatiun,  with  lous  of  co-ordtDalJon,  tromom,  and,  wbeo 
the  dose  had  been  sufficiently  lat^e,  profound  narcoHiii,  with  abolition  of 
all  reflexes,  and,  Unully,  duuth  from  paralysis  of  the  rcepirntory  ceotrea. 
Upon  the  circulation  the  action  of  the  oil  isconipamtivoly  fteblo.  The 
Frunoh  observers  etate  that  tn  a  certain  stage  of  the  poisoning  there  is 
great  increase  of  the  amount  and  frequency  of  tho  respiratory  move- 
ments. The  doau  of  the  volatile  oil  (_Oleitm  Mt/mticte,  U.S.)  ia  £rom  two 
to  live  drops. 

PiMENTA.  U.a  —Pimento,  or  AlUpicc,  is  tho  unripe  berries  of  Eo- 
genia  Pimonta,  a  tree,  native  of  the  West  Indioa.  It  contains  a  green 
tixGd  oil  nnd  a  volatile  oil  ^Oiium  PitMntte,  U.S.),  the  dose  of  which 
is  two  to  five  ilrops. 

Cardamdmou.  U.S. — Cardamoms  nro  the  fniit  of  Elettaria  Car- 
damomum,  which  grows  in  tho  East  Indies.     They  consist  of  tougli, 
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flccmingly  flbrouB,  genornlly  more  or  lo«  ipu-ngiilar  «ip«ulo9,  contain- 
ing ft  uumbcr  of  small,  hani,  very  oromnlic  Acodti.  Tho  cnjMulo  ia  itaelf 
dry  aad  tualclca.  In  L-omini:rco  cardumoms  nro  divided  Into  throe 
vftriotivs.  according  to  their  longth.  Acconliaj^  to  Truinmitdorf,  tbo 
seeds  oontaia,  botiJos  10.4  por  ccot  or  fixod  oil,  -1.6  por  cent,  of  a  color, 
lom,  highly  aromatic,  volutilo  oiL  Canlamoni  is  a  voi>'  grutuful  aro> 
uuittc,  much  less  stimulating  and  hcnting  tliin  most  of  tho  other  huU 
stances  of  its  clans.  Tbu  Joac  of  the  tincture  (Tinctvra  Cardamcmt — 1 
to  6.6,  U.S.)  is  hnir  ft  fluidmchm.  Tho  eompound  tineture  {Tinrtura 
Cardaawmi  QumpoiUa,  U.S.)  is  n  very  vlugnnt  nddition  to,  or  vchicis  for, 
tOQic  medicines;  doso,  ono  to  two  fluidi-ochma. 

ZiKdraia.  U.S. — Oin^er  is  tho  driod  rhisomo  or  roAt-Atock  of  Zin- 
gil>ur  ofHeinnlo,  growing  in  tho  East  nnd  Wost  JmlioM,  Green  Gingrr 
'»  tho  fruh  rbizorno.  Black  Ginger  \«  iho  nxitHiloc-k  diiod  wilk  tho 
epidermis  on;  White  or  Jamaica  Oin^  ia  tho  eamo,  deprived  of  its 
opidcrmis.  Tho  froshor  ginjor  Ia,  tho  grontor  is  its  powor,  and  l>j-  timo 
nnd  GXpoauro  it  becomoa  complctoly  inert,  ((a  aotire  princtplua  ara  a 
aofV,  acrid,  nromatic  rosin,  and  a  yellow,  volalilo  oil.  Uingcr  is  much 
usod  in  domostie  modicioo  ns  a  stimulant  conninattvo  in  wlie;  giTon  in 
hot  vatcr,  it  ia  also  (tRcd  a*  a  sudoritie  and  stimulant  in  the  pain  duo  to 
suddenly  suppressed  menstruation.  It  is  of^cn  addvd  with  ndvantngo  to 
other  remedies  in  dyspeptia.  Tho  sj/ritp  (^Sifrttpus  Zineflberii,  XI^.)  is 
ased  only  a«  a  cordial  drink  or  vehicle,  in  doses  of  fh>m  half  a  fluidouQOt 
to  a  flnidounco.  Tho  tincture  ( Tincture  Zingiberi>—\  to  6,  U.S.)  is  tbe 
most  commonly  employed ;  the  dose  is  hnlf  a  toaKpoonAil  to  n  teoapoon- 
fuL  Tho  dose  of  ibo }luid  extract  {Ertractum  Zingiheris  Plutdum,  U.S.) 
is  ton  drops.  Tho  oleoretiK  (^Oieorcatita  Zingtbtris,  U.S.)  is  omployod  an 
a  Htimulnni  addition  to  tonic  pills;  tho  do»o  is  from  hnlf  n  minim  tu 
two  mitiims. 

PiPEn.  U.S. — Black  Pepper  ia  the  unripo  borrtca  of  Piper  nigrum, 
a  wuody  vino-liko  plant  groiTiiig  in  tho  Kn-it  Indie^i.  WMtt  Pepper  is 
tho  ripo  borrios  stripped  of  tlioir  skin  and  driod.  It  Is  much  Inferior 
to  tho  ordinary  variety.  Tho  nrtivc  principlos  of  btnrb  popper  aro  n 
ftofV,  acrid  rv»in,  a  pungunt,  fiory,  volntilv  oil,  and  pijicnuo. 

In  1819  Oflwtod  discoverod  Piperine  {Piperina,  U.3.),  which  erj-atal. 
lizos  in  colurlesa,  plisicnin^,  four-Nidod,  tninoatcd  prisma,  of  a  neutral 
raaotion.  but  capable  of  eombiriini;  with  acida  to  form  salts.  When 
pure  it  is  ta«telcAs;  but  very  commooty  it  haa  a  burning  taste,  dti«  to 
the  presence  of  some  of  (he  volatile  oil  of  pepper.  Tho  possoasion  of 
very  active  antiperiodic  properties  bos  boon  claimc<l  (br  piperino,"  and 
il  was  for  a  time  employed  in  intfrmittenl  fever;  but  it  has  fallen  into 
OOmpUle  dtsnse.    The  do«e  as  an  antiperiodic  is  four  groirm,  rt<pcaled 
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onoo  or  tvrlcs  during  the  intervnl  between  the  'paroxriiins.  Acoonllitg 
to  tho  obacrvationa  of  ProtVsBor  H.  KroiiBL-kor  und  oi*  licrr  Flieaa, 
piperinc  in  tlio  frog  pnralyzod  tho  pcriplicral  ondsofthc  sonaoty  D«rT«e 
(Archio  fitr  i'Jujsiolotjie,  1SS2,  p.  111).  In  the  rabbit  its  aclioD  upon 
the  BCDsory  ncn'i»  i*  much  loes  rDnrkoil.  The  respirator}'  and  pulse 
raten  arc  gxoatly  nccclemtcil,  iinil  death  ifl  finally  caueed  hy  csrdiaa 
arreat  (Ibid.,  1884).  MM.  O«ch»nor  do  Cooinck  and  Piact  {Comptt*- 
^ndus  Soe.  Hiolo'j.,  Oct.  17,  1885,  May  1,  18S6,  Oet,  3ft,  1S86)  Juive 
found  that  piperitie,  when  hi-oughl.  in  direct  contact  with  the  nerve,  pora^ 
lyzus  both  mutor  mid  sensory  libros,  and  thub  there  in  no  difference  in 
th«  action  of  synthetical  artificial  piperine  and  the  natural  principlo. 
Pepper  i^  very  Inrj^ly  iitiod  as  a  condiment.;  but,  no  iU  taste  is  mwlt) 
hot  thai)  aromatic,  it  is  rui-vly  u^d  iiitcnuilly  iu  inediclno  except  as  an 
addition  to  Bimplo  bitters  or  to  antlporiodicn,  gcnemUy  in  the  form  of 
the  officinal  oUoreiin  (Oleormna  Piperit),  the  doso  of  which  i«  a  mimm. 
In  atonic  dyspepsia  the  latter  preparation  ia  on  excellent  adjuvant  to 
tonic  pilln.  Dr.  Schiffcr  is  swiid  (I'lien.'*)  to  linve  «f»cd  piperine  sucocsa* 
fully  in  a  caso  of  vaginismtis,  by  injecting  0.3  grain  b.'k'pudermicaUy 
near  the  vaginal  entrance.  In  using  piperJno  by  hypodermic  injoc 
tton  it  is  of  tbe  utmost  importance  tliat  it  bo  fVoo  fttim  tho  oil  nl* 
popper. 


Capsiccm.  TJ.S. — TIte  U.S.  Pharraacopceia  now  recofniEes  only  lh« 
email,  loss  than  an  inch  lonir,  very  fiery  t>uit  of  Capsicum  fusttgiatum, 
the  African  Pepper,  or  Chillies.  The  large,  bright  rod,  conical  or  ovato, 
comparatively  mild  pcppore  of  tbc  market  are  iVora  C.  nnnuum ;  they 
nro  eomelimes  known  as  Wtst  India  pepprrg.  Cnpsieum  contains  as  iU 
sclive  principio  an  exceedingly  acrid  uleurosin.  Tbe  name  of  Capsiein 
has  boon  applied  by  dtlTcrent  observers  to  the  oil,  to  tho  resin,  and  to 
tboir  combination,  but  should,  i  think,  be  dropped,  as  having  so  defi- 
nite meaning. 

Capsieum  Is  a  very  poworfti'  locnl  irritant,  its  oloorosln  when  applied 
to  the  akia  ftroduclng  In  a  very  few  minutes  intense  pain  and  rodneas, 
aud  finally  destroying  the  cuticle.  In  tho  alimentary  canal  it  acta  in 
1  similar  manRor :  thug,  moderate  doses  produce  merely  a  pleasant  feeU 
.ng  of  wiinnl^  in  the  stomach,  while  overdones  may  cause  gostro-inles- 
tinnl  intIanin)at4oa,  with  sevei-c  pntn,  as  well  as  vomiting  and  purging. 
The  cliitff  «6ft  of  Caifenne  Pepper  is  as  a  condiment;  yet  it  is  ofloo 
added  with  advantage  to  tonic  pills  to  jncreaso  their  immediate  action 
aa,  tbe  slomiich.  Wbcn  there  is  habitual  feeble  digcaciun,  with  flatu- 
leace,  its  Troe  use  oc  food  may  do  good.  In  a-liftianuc  tliicase,  oepeoially 
as  occurring  among  drvnkards,  capsicum  is  otlon  very  uscHil  by  stimu- 
lating tho  stomach  up  to  the  point  of  digo^iting  fucKl.  Locally,  either 
aa  the  diluted  tinoiuro  ia  a  gargle,  or  applied  in  powder  or  tincture  by 
means  of  a  swab,  it  is  useful  in  ^evere  tontiltitie,  especially  ic  that  ac- 
companying sourlot  fever. 
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AoMiKlsTXATiON. — The  do«o  of  capslcotn  Is  four  to  flre  grains  In  ptH 
fljrm;  of  tho  offlciruil  OUorm'aa  Capiici,  wliich  U  to  bo  pr«fcrr«d  oo 
account  of  iU  lesser  bulk,  from  hnlf  x  graiD  (o  ouo  groin.  Tbo  infiuioD 
(fn/MUfl*  Capsici — 5m  to  Oj)  u  used  aa  a  gargle.  Tho  tinaure  (TiiKtura 
Captici — I  to  20,  U.S.)  ia  eraployud  locally,  and  b  Bomotimoa  admJniih 
t«roiI  in  half-fluiiirachin  doMs  to  dmakarda. 

Olecu  Cajuputl  n.S. — Tbo  OH  of  Cajuput  is  obtaiood  from  thu 
Icaros  of  Melaleuca  Ci^upati,  a  tree  growing  in  tfao  Molucca  liilnnd^. 
This  volntilo  oil  i«  of  a  green  eolor,  a  pocnlinr  fragrant  odor,  and  a 
burning,  camphorat-eoiu  taste.  It  ia  not  Tory  irritnting  to  the  Hkiii, 
and  18  oxooedingly  deetniotiro  to  loir  forma  of  life,  and  consequeDtly 
bos  been  used  aa  a  parasUicitk  externally,  and  even  ioternally  against 
the  AscaridcB.  I  hare  noTer  used  it  except  an  a  cnrtDiDKtiTe  and  aro- 
matic Btlmulont  (n  cases  of  intesiinat  pain  and  tpaam,  and  in  serous 
diarrhaa.  When  employed  in  ihcHB  affections  in  combination  with  chlo. 
reform,  camphor,  and  opium,  it  is  rory  efficient.  Aa  a  cuunter-trritant, 
it  has  been  ueod  in  tkeuvxatiam  ,-  as  a  stimulant  to  the  skin,  in  psoriasis, 
aau  rosacea,  and  pityriasis.  Tho  doso  internally  is  IVom  ton  to  Sfleon 
dropa. 

Olrtm  Sassaphab.  U.S. — Tho  OH  of  Sa^snfrat  is  enormously  used 
in  the  arts  on  account  of  its  obenpnem  and  plcniuint  flavor.  It  is  capa- 
ble of  producing  very  marked  nareotic  poisoning  (coim,  Trans.  Med.' 
Chir.  Facultif  Manjinndy  1884,  288),  and  is  said  to  act  upon  the  lowur 
animals  an  a  convulsant  and  narcotic  Dr.  John  Bartlctt(CAiM^«Jlf<>^. 
Jbum.,  Dec.  1885)  asserts  that  it  is  capable  of  producing  utorine  cod- 
tncuona,  and  reports  cnAes  of  abortion  caused  by  it. 

AURAMTII   AlfABI   COHTEX. — BiTTCR  OllANOI  PKTt^  U.S. — Thojfuiif 

extract  {Extraetum  Auraittii  Amari  Ftuidum^  U.S.)  and  tho  tincture 
{T^!nctura  Aurantii  AmarC)  may  be  given  respectively  In  doeca  of  twenty 
minima  and  a  fluidrachm.  Ackahtii  Pcilcis  Coetex — Sweet  Ooanob 
Pebl,  U.S. — Of  the  syrvp  (Sgmpus  Aurantii,  U.S.)  the  dose  U  a  dciwen- 
Rpoonflil,  of  the  tinettire  (  Tinetvra  AtirantH  IhtUis,  U.S.)  a  tablonpoonfnl. 
Tbo  orango  pools  are  thomsolvee  scarcely  medicinal,  but  are  nfUcinal  an 
affording  preparations  much  used  aa  Tebiolcs.  Lixonis  Cobtbs,  UjS.^ 
or  Lemon  Fed  {Spiritus  Limonis,  U.S.),  U  also  uaod  for  fiavoring-pur- 
poaaa. 

AtrtLANTH  Floees. — Tho  flowors  of  tho  orange  ara  officinal  for  tb« 
preparation  of  Orange  Ftotcer  Water, — Agva  Avraiitii  Flonttn,  U.S., — 
which  is  uMjd  as  an  elegant  vehicle,  ttee  from  medicinal  propertiea. 

The  fVuits  of  the  fbllowing  tunbolliferons  plants,  F<en{calum  vulgaro, 
Carum  Carui,  Coriandrura  sativum,  Piinpinella  Anisum,  are  officinal 
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under  the  rospoctWo  nnmo«  of  Fcenieulum  (Fenncf),  drum  (^Carawnjf), 
Coriundram  {Coriander^,  Anisum  (Anise).  Tlioy  all  dopcnd  for  ibeir 
virtues  upon  volatile  oils  -whicb.  ar«  officitmt.  Tho  oil  of  anise  of 
eommorpo  ib  chiefly  tho  product  of  a  Chinojie  tree,  tho  Iliicium  Anin- 
tutn,  or  Star  Anise,  from  whone  five-  to  ten-rayod  capaulur  A-uit  it  is 
obtained  by  distillation.  Tho  Aqua  FaenicuU  and  Spiritas  Atiiii  are 
ofliciiinl.  All  of  thcao  fruits  and  their  proparationa  ntay  b«  uAod  ms 
oanninativfig  and  atomachic». 

Tho  horliftl  portions  of  tho  following  mint*  are  officinal :  Lnvandula 
vera,  Jioamarinus  ofliciDulis,  Salvia  offioiaalis,  Honlba  piporitn,  llootha 
viridiA,  McliMn  ofBcinnlia.  They  aro  ronpoottiroly  known  as  Lftttnder 
{Lavandula),  Rosemary  (Rosmarinus),  S<jge {Salvia),  Pepperminl  (^Mentha 
piperita),  SpF-nrmint  (^Mentha  vindit),  and  Balm  (^Meitssa).  The  tnont 
impurtaut  prvpamliona  of  tliein  are  aa  follows:  Spiritus  Iiavandtda 
Compositus — Compound  Spirit  of  Lavender,  a  very  olegant  and  agrtjoable 
stoniaehic  and  rordial;  dosB,  n  flnidrachm  to  half  a  fluidounce.  Aqua 
McntUcF  Piperitce — Peppermint  Wata-,  and  Aqua  Mentha  Viridis — Spear- 
mint Watff,  both  very  fi-oquontly  used  as  vohiolos.  Spiritvs  Mentha 
Tiridis  and  Spiritus  Mfntkce  Piperitae — Essence  of  Spearw  inl  and  Estenet 
of  Peppermint,  used  as  caririi iiati vca,  in  doses  of  from  ton  to  twenty 
drops.  The  oils  of  lavender*  peppermint,  and  spejirmint  are  also 
ofltcinal,  and  may  bo  uaod  in  doaoa  of  from  three  to  ton  drop«  as  car- 
niinatiT«!i.    Saj;o  contains  tannin. 

Walor  of  rosoinary  {Aijua  Rosmarini,  U.S.)  has  long  Veen  believed 
to  have  csporiul  inCIuonco  upon  tbo  eltin,  and  in  cases  of  acne  a  lotion 
compoaod  of  a  pint  of  this  water  and  an  ounce  of  th«  flowers  of  sulphur 
is  often  oxtromoly  olToctive. 

Tho  volatile  OH  of  GauUheria  (Oleum  Gnuitherice,  VK)  is  used  for 
flavoring- piir]]08(;8.  Its  physiological  and  tberapoutic  proptirlioa  are 
entirely  different  from  thoeo  of  other  voktilo  oils,  and  will  bo  found 
fblly  di«cuBBcd  under  the  head  of  SAUnvun  Acin.  C-nlamus,  the  rhi- 
zome of  Aconia  Calamus,  also  contains  a  volatile  oil,  and  its  ioAidoo 
is  sometimes  used  as  a  carminative. 


•  MM.  UmoLd  and  Brarknt  tiavo  itodM  to  toma  •(!«)■(  tha  fbTtlological  MLtoa  of 

th«  »iU  <f/  iimnJrr,  ntttmarT/,  mnrjoram.  And  afio  (AardHiJuJa  tpitn  ti.)  {BmII,  A*ad, 
Aoy.  iliil.dt  Brujtill'*,  IK'S,  Itb^;  *»,  nUo,  S^timiJl't  JaM.,  otxii.  133,  and  C*dMM  Mud 
MounltT,  Camfil.-Rtiui,  iftM,  Siolvg.,  1889,  mai  Lym  UIJ.,  ISSS).  In  fme*  lb*?  iviii*^! 
^cntTkllr  panljRli,  wllta  ton  of  reOBi  Dalivltj,  tbo  muielc*  bolni;  laUot,  and  th«  ««a*ai7 
anriDui  appumlni  boln|[  gtircGl«cl  befora  llit  molar.  XJpan  the  bigbcr  anlmalt  a  itmilar  effMl 
mi  produeod,  ezaejil  that  oilol  tuaotnar;  mited  e|iiIeiillforni  oonTubiooi.  Oile/  Ptjiptmimi 
{U.  pijtrrila)  haa  been  atuJied  itj  S.  D.  MivrkuiLun  {lanitg.  Vimi.,  Uktlo,  1BT7;  S':^mtdt'» 
Jihrtr,,  cUiJi.  131],  nbo  flndi  Ihnt  wliilo  ycrj  iinall  iI<mm  Idetmm,  largd  aaaa  iluMwa 
til*  blood-pieunie  sod  lowar  tbe  budil;  lompctaLaro. 
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ANTHEMIS.    U.S.— OHAMOMILH. 

]io»uin  or  tme  Chamomite  is  the  Jriod  dowora  of  Anlhomia  nobilis, 
n  compo»ito  of  Europe.  Thay  are  somelunes  aiuglo,  somotiiuM  doiiblo. 
The  »inglc  uro  moro  aromntic  tli&a  tliu  doublu  tloruls.  CbnmomUo  con- 
taioa  «  bluUb  or  aomoUmfis  grc«nbh  roLalilu  oil,  a  bttt«r  priDciplu,  auii 
a  smivll  amount  of  (ADntn.  Matbioaria,  U.3.,  or  Gorman  ChamomHe,  ift 
tUo  floweni  of  Matricuna  ChamomiUu.  which  arc  dccidcKlly  omallor  than 
tboao  of  th^  ordinary  cliamowilc,  and  havo  a  atrongor,  Ictta  ugruoAblo 
odor  and  ttuto.    Tbctr  vohkttio  oil  is  vory  similar  to  that  of  cbomooulo. 

TgKMApKuncg. — An  oxuelloat  Btimulnnt  Lonio,  oHpecially  usoAiI  in 
oooralesccQce.  Tlie  do»o  of  tb«  infusion  (_In/iuum  Anihemidis — $i»  to 
Oj)  is  ODO  to  two  winoglosflfuls  boforti  meiita. 


Sbrpsntaria.  vs. —  Virginia  tnakeroot  h  the  root  of  Aristoloohia 
Serpentarla  nod  of  A.  reticulata,  small  herbal  plantu  of  the  United 
StatoH.  It  occurs  as  flno  brittle  rootlots  attached  to  a  small  bead,  of  a 
campboraccous  odor  aud  tasto,  aad  contains  a  volatile  oil,  a  yollowish- 
greeo  rosin,  and  a  bitter  principle.  It  is  an  elegant  stimulant  tonic, 
ftipecially  U8Ct^ll  as  an  adjuvant  to  more  powerful  bitters.  In  overdose 
it  i»  said  to  cuuso  vomiting,  and  oven  purging.  The  doeo  of  tbo  tincture 
(  Tinctura  Serpentaricc — I  to  10,  U.S.)  is  one  to  tvo  fluidrackma ;  of  tltu 
fluid  extras  (^Ertractam  Serpentiirite  Fluidum,  U.S.),  twenty  drojig. 

Cascawlia,  17.S.,  is  the  bark  of  Croton  Elutcria.  a  sbrub  growing 
io  tho  West  Indies.  This  bark  occurs  in  quills  or  rolled  pieces,  and  is 
to  bo  disttnguishod  by  iui  outer  ^ruyish  and  inner  ileep-chocolato  sur- 
face, by  ttn  epicy  bitter  tanto,  and  by  the  pltiosuut  musk-lii:u  odor  whiuh 
it  gives  forth  while  burning.  It  contains  tannin,  volatile  oil,  and  a»- 
curilltn,  a  noutral,  bitter,  crysloUizablo  principle.  Its  thorupcuttc  actioit 
a  very  HJtailur  to  that  of  serpontaria.  The  do&e  of  the  infusi<fH  (_tH- 
fksum  CasfarSUc — 3!  to  Oj)  is  a  wlneglassfbL 
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Emetios  aro  thoM  drugs  wliieli  am  omplujod  io  Uio  practico  of 
mcJicino  for  tho  purposo  of  producing  omesis,  or  vomitiag.  Tho 
itiucbaiiiaiu  of  vomiliii^  Ims  bcmi  eo  fixsquutitly  writLoa  upon,  &ad  Laa 
80  litllo  conaoclioa  with  tbo  application  of  omtilica,  tbnt  it  is  iiot  nocoa- 
^nry  hero, to  ooter  upon  un  claborot«  discussion  of  it.*  SuQIoo  it  to 
Klute  ibat  omcsis  ia  llic  result  of  a  very  com  plicated  avrtos  of  actions, 
ill  wbicb  tbo  chief  oxpuUiv«  fores  is  suppllod  hy  tho  iLbdominal  niusclos 
and  tho  diaphragm, — thoBlomflch,  howovor,  participating  in  tho  g«nor»I 
contrat3tion,  and  not  being,  aa  some  have  thought,  entirely  pasBive.  The 
exact  relations  and  fhoctions  of  the  various  uorvoa  concerned  are  not, 
I  tliink,  iiilly  mado  out.  It  has  boon  gonorally  bcliovod  tbul  tho  pooa- 
tno^ostric^  wore  tho  nlToront  norvoit,  nnd  that,  although  emetics  intro* 
dubod  into  the  oirculatioa  after  their  soction  vomited,  yet  Irritation  of 
the  gastric  mucous  membrane  was  not  capable  of  bo  doing.  But  Schiff 
found  in  bis  oxporimontd  that,  cvod  when  tho  norros  want  cut  in  the 
neck,  the  introduction  of  eemi-eulid  food  into  tho  atomach  gave  rbo  Uj 
eflTorts  at  vomiting,  which  wore  in  some  ca»c8HUCcoft9ftil;  and  Maclagan-|- 
has  obtained  fiimilor  i-oHults  with  tho  sulphates  of  kidc  ond  copper. 
Moreover,  I  have  invariably  failed  to  induce  voniiling  with  vciittrlu, 
oven  when  given  immodintoly  after  eoetion  of  tho  par  vagum.  Evi. 
dently,  ftirtbor  inveBtigatioas  are  needed. 

Vomiting  occurs  under  two  provocations,  or  in  two  niannoni.  Thub, 
a  mental  imprcsAion,  or  a  dieordorod  state  of  tho  blood,  may  influoDOO 
tho  norvo.coiitres  directly,  and  omcsifi,  spoken  of  as  centric,  results;  or 
a  pcriphorul  irritation  in  the  stom&eh  itself,  or  in  some  other  organ,  as 
in  tho  kidneys,. may  Induce  vomiting  precisely  similar  in  tho  method  of 
its  production  to  tbo  more  ordinary  reflex  movements;  such  vomiting 
is  called  rf^ex  or  exeentrie. 

Emetics  produce  their  rcstilta  in  both  of  these  methods.  Thus, 
tartar  emetic  has  bocn  believed  to  affect  tbo  centres  directly,  so  oa  to 
cause  centric  vomiting,  while  Bulphato  of  copper  has  boon  bcUovod  to 
irritate  the  mucous  mombmiies  of  tho  stomach,  bo  as  lu  produce  reflex 
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*  Far  *  ytirj  alkbamta  {^atkI  diieuuian  on  aiiieli«a,  ua  ProfaMO*  Jim|)1i  Cumb,  Pki'U. 
Xtd.  Timtt.  Jun»,  IflTJi  >lio,  Dr,  P'OroMlM,  /fi./t  TAtr^p..  Ixk«U.  193. 

t  n*  ArtiiH  «f  MtdUint*  in  iht  ^>i((n,  bj  F.  W.  Ila«lla.ai,  U.D.,  Anw.  vd,  15S9,  f 
110. 
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TfMlltlBg.  Recently  tnnch  doubt,  howevoT  has  boon  thrown  upon  the 
old  tIowi,  aaii  it  is  jirobabic  thut  most  emotics  bavo  a  doublu  intlutnco. 
TJiua,  the  purging;  of  veratria  or  of  tartar  omctio  is  almost  ccrtsioly 
connected  with  its  eliminution,  and  is  probably  duo  to  a  diroct  action 
of  tho  ctrculatiDg  poison  upon  the  intoatinal  mucous  epithelium,  glnnd- 
Ctilis,  and  peripheml  nenres.  It  seems  a  priori  almotit  a  nocoasity  that 
tbo  vomiting  caused  by  thoM  poisons  ia  producod  in  tho  saino  way  as 
the  purginj^.  Dr.  D*Orn«lUui  bns  found  that  when  omotino  is  injected 
InLo  tho  veins  of  aniioaU  the  romittn^  occim  sioaultaneoualy  with  the 
elimination  of  tho  nihnloid  (torn  the  gaetrio  mucous  monibrano,  and 
a^wiits  i-hnt  Kleimann  and  Slmonowitsch  bavo  doiorminod  tho  same 
thing  with  antimeay.*  Further  (see  page  389),  antinioiiy  soonu  to 
cause  vontitiiig  jwrtly  by  acting  upon  tlw  cuotres.  partly  by  irritating 
tho  pfiripbonil  norro.  Irritant  omctigs  are  mero  prumpt  than  those 
which  chiefly  affect  the  norvc-oontros,  and  act  more  certainly  when  the 
norro-cuDtroa  are  obtundod,  as  in  luircotic  puiwnlng ;  Iboy  always  causo 
lo6%  naiiHoa  and  general  systemic  disturbance  than  do  the  centric  emotics. 

Anolhur  evident  practical  fact  16.  tluit  while  cuntric  emutica  will  act 
in  whatever  way  Iboy  are  introduced  into  the  eystorn,  tho  inocbuuicnl 
emetics  must  be  exhibited  by  tho  Atomoch,  Thus,  apomorphine  may  bo 
given  by  hypodertnic  injection,  but  mustard  must  bo  tukuo  by  tbo  mouth. 

A  very  curious  prop«rty  of  emetics  haa  been  pointed  out  by  Pr. 
K,  Ilaninck  {Arehiu  J.  Exper.  Path.  u.  Pharm.,  iii.  44),  who,  as  tho 
result  of  an  elaborato  invmitigation,  affirms  as  a  taw  that  all  epocillo 
emetic  aubstances  destroy,  even  when  in  rclaiivuly  small  dose,  the  ex- 
citability of  striated  muscular  fibre.  Dr.  Ifarnack  seems  to  cntabliah 
tho  general  truth  of  this ;  but  that  it  is  a  aniversal  law  seems  scarcely 
probablo,  and  the  oonnection  between  tho  two  properties  is  vary  ob«euru. 
According  to  H.  Robert  iArch.  f.  Exper.  Path.  u.  Pltarm^  xv.  3G),  nnti- 
mony  has  an  cfToct  only  when  the  contact  ix  prolonged. 

In  regard  to  the  phenomena  of  vomiting,  there  are  a  few  potnta  to 
which  it  ia  nocoasary  here  to  call  alti^ntion.  First  of  thuno  is  tho  fhct 
that  nausea  always  produces,  or  is  nccompuniud  by,  muscular  relaxation. 
Yomiting  may  take  place,  as  thim  mustnrd,  without  much  relaxation; 
but  when  it  is  acoompaniod  by  much  nattsoa  tho  whole  system  ia  as  it 
wcro  unbent,  the  skin  relaxed  and  bedewod  with  perspiration,  tho  pulso 
soft  and  feeble,  the  muscular  system  limp  and  incapable  of  exertion,  the 
menial  acta  almost  suspended.  During  violent  vomiting  tho  blood  ia 
driven  to  tho  head,  so  that  the  whole  estoriorof  tho  cranium,  and  prob- 
ably  the  interior  also,  bc(!oraGa  vcr}'  much  congvstod.  The  alidoiiiinul 
circulation  is  very  much  aifected,  and  tho  blood  is  as  it  were  squci'^cd 
out  of  the  portal  vein  and  ita  tributaries.    'Rio  matters  rojootcd  consist 


*  C^pw  baa  bsoQ  t^u|tit  lo  b*  it  panljr  ftwakanloal  anivtio,  but  lh»  •iparimnnU  at 
SntnKiD  and  VTtM  ISt,  Sarlkitlomm't  il«rp,  Rtp,,  ISTA)  >b«w  ibX  •  |l«f  torn  af  ««cp«f  In- 
JMtol  Into  k  «cla  taius  tiol««t  totnltinc.  Tbwo  ranodlM  wboM  Iriltut  powMi  m  pv»k 
■a;  Uill  wall  b«  Mail-land  a*  "  nachaiiiaal  tmatiM." 
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of  tho  contents  of  the  Btomach,  and,  in  repeated  vomiting,  also  thosB 
of  ttio  diioduiium.  The  Bocrutioii  from  tbd  gastrto  mucoiu  m«mbrMie 
is  very  much  enhanced,  and  wittiout  doubt  U  mere  or  leaa  modified. 
Bile  in  ejccUt  is  to  bo  reeognizod  by  ihe  green  color  and  the  bitter 
tJUtc,  or  more  iufallibly  by  ttieting  with  the  prosier  ruagoiiU. 
Tlie  Indurations  for  the  iiso  of  emetics  are  as  follows: 

1.  To  vnlotid  the  stomach. — For  ihis  i>ui'pose  they  are  employed  In 
poi&oning;  in  the  exititcnee  of  crude  ariicteB  of  food  or  tndif^tibl« 
BuhaLancus  in  the  tttomnch;  or  in  tlie  pre»enc«  of  acrid,  porvertud  «ecn>- 
tion.  Tho  nj-mptoina  induced  by  irritating  miitoriala  in  the  stomach 
uro  various,  and  eometimes  it  requirea  a  good  deal  of  tact  or  «xporienoe 
to  recu^riiKu  their  causo.  Among  them  may  bo  mcntionod  a  fooling  of 
weight  or  load  in  the  stomach,  gasliic  distreaii,  or  Kovore  crampor  epas* 
modic  pains,  with  or  without  eoiiio  nnuM<annd  retching.  Id  other  casea 
DO  local  manifestations  of  trouble  may  bo  present,  Thus,  ccnvtUtions 
in  children  nro  very  fro^iuantly  tho  result  qV  gnstrie  iiTitation,  and  are 
at  onco  reltoved  by  emptying  the  stomach.  In  adultn,  apopUcfi/orm 
c«ma  may  offer  a  similar  history.  OccaiiionaHy  urticaria,  or  hives,  and 
ant  rarely  severe  headache,  have  a  similar  origin,  and  require  a  simiUu 
Ucal.mont. 

2.  To  affect  the  abdominal  viscera  and  circalation. — Emcties  kave  been 
recommended  by  aomein  oongcttions  of  the  spleen;  hut  evidence  is  want- 
iug  as  to  tlicir  power  to  affect  materially  other  vjaccra  than  the  liver. 

In  conjejjfiODof  the /wpafic  and  portd/eircultttioii,  not  dependent  upon 
organic  cause,  and  in  the  condition  of  digoetive  derangement  known  as 
biliousness,  they  are  often  of  scrvico.  In  catarrhal  jaundice  tJioy  may 
effect  mueh  good  by  causing  distodj^omont  of  tho  mucus  idugginj;  the 
duct«.  They  havo  boon  employed  in  caaos  of  biliary  euleali ;  but  tho 
chancea  of  fencing  out  the  calculus  by  external  violence  uro  probably 
no  g]-cntcr  than  ihot^o  of  lethal  nipture  of  the  gall-bladder. 

3.  To  dislodge  substancei  from  Om  respiratory  passn^cs. — For  this 
pur^KMO  emetics  &i"o  HomotimcB  used  when  foreign  bodies  havo  found 
entrance  into  tho  larynx;  hut  it  is  chiefly  in  membramus  croup  that  the 
jircacul  indication  is  mot  with,  Tho  omoties  cho»on  for  this  pucpow 
flhould  be  such  a«  act  with  violoncc  without  producinjfc  much  nnosoa  or 
Hystcmic  diftturbanue:  the  mechanical  emuticB  are  Uiorutore  Iho  best. 

4.  To  produce  inismlnr  retaxtithn. — The  introduction  of  anaxtliosia 
baa  rendered  the  imo  of  oinotics  to  moot  IhiH  application  almost  ob«> 
lote.  Occasionally,  however,  in  asthmatic  or  other  spasmodic  affecticnt 
of  tho  respiratory  organii,  ciiietiot  are  still  uniployod.  For  this  purpose 
the  drugs  causing  much  nauitoa  are  proforrod.  In  adults,  lobelia  is  the 
best;  in  children,  ipecuuuaiihu.  Nauseiiting  ruiher  than  omotic  doses 
ehould  tu  employed. 

6.  To  Ussen  arterial  action  and  reduce  inj/lammaiion. — Almost  tho  solo 
disonso  in  which  adranlnge  can  ho  Oorivod  from  this  uho  of  emolics  is 
acute  bruachiliis  in  ita  curly  stages.     lu  very  niany  cosce  a  "cold  ou  tlui 
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choet"  in  iu  ouUot  may  at  onoo  bo  subduod  by  ipocncuftnba,  or,  better 
■till,  tartitr  emolio:  imall  dotos  sboold  bo  givon  at  sborl  lotorvalft,  to 
produce  continuous  nausea,  terminating  after  a  time  in  vomiting.  Tbia 
motb<Ml  of  euro  is  so  diaagrooablo,  altboii|;li  very  oScocioua,  tbn  [  p»Uont« 
will  raroly  (tubmit  to  it,  uiiluaii,  as  aoniutimcs  in  tho  com  of  public  speokura, 
relief  witbin  a  nhort  period  of  time  bo  a  Diultcrofgrual  importance.  It 
nhould  bo  mltlud  tlint  ibo  euro  ia  ivrougbt  in  tliuno  caaos  not  merely  by  tbi 
lossooinj^of  urtorial  action,  but  uIm  by  tho  induction  of  fWo  brgnubiul 
Nocrotion. 

6.  To  crettte  a  skocl'  to  the  system. — TJndor  Ibis  boad  may  be  Includod 
B«reral  ompirical  usoa  of  cmotioSii  in  whicb  advuatago  is  gained,  but  ia 
A  method  ivhich  is  not  very  clear.  ThiH,  in  epileptic  attacks,  wfaon  tbo 
au  have  a  u-ndoncy  to  roeur  ovory  fow  minutes,  tbo  unconsciouanoea 
poraisting,  it  may  bo,  for  hours,  emotica  will  HomotimcH  break  up  the  suo> 
co«sion  of  diaoixlonKi  nurvous  t«tton.  Again,  it  ia  amd  that  an  a^uu-Ct 
can  be  aot  osido  by  an  omolio  ^ven  just  before  its  oxpectod  rocurrunco. 

Contm-indications. — The  chief  contra-indioations  to  the  nsoof  ometicd 
arc  tbo  existence  of  conf^tion  of  liio  bruin,  andof  gnHtric  inflummutiou. 
Advanced  pregnancy,  and  bornio,  while  tbcy  do  not  positively  contra- 
Indieate  tho  um  of  omolic^  should  cauM  groat  caution  to  be  pmctiitod 
in  their  cmploj'mont. 

AoMiMSTiUTioN. — Emotic*  should,  aa  a  genoral  rule,  be  given  Id  ■ 
full  doeo,  HO  OS  to  avoid  unnccosHory  ropotitton,  and  should  be  adminia> 
wrod  dicwolvcd  in  water  or  in  nynip.  Their  action  »boald  bo  assisted 
by  fi-wqucnl  and  copious  draughts  of  tepid  walor,  vrhieb  also  have  tho 
advantage  of  rendering  the  vomiting  loss  pain  ftil.  When  for  any  reason 
protracted  uau»ca  i*  desired,  the  dosed  should  bo  small  and  repeated  at 
short  int«rvaia. 

JItfperemesis  may  advaiitngoously  bo  divided  into  two  varieties:  finvt, 
such  OS  is  duo  to  ovordosoH  of  depressing  centric  omcticn ;  second,  such 
as  arises  from  irritation  of  tbo  stomuub,  tu)  by  mochanical  omuticH.  Tbo 
Ircfttmont  of  iho  first  of  lho«o  conaistfl  in  tho  onforcomont  of  absolute 
<^uiQl  in  the  honzontal  pmilion,  tho  fre«  lue  of  opium  cncmatn,  tho 
appb'catiou  of  countor-irritnnt<  to  tbo  epigastrium,  and  tho  uao  of  uIcd* 
Iwlio  stimulants.  Tho  latter  should  bo  given  in  hot  nator,  and  should 
*K>t  bo  too  much  diluted.  1  have  neon  raw  brandy  nn'O'it  nt  once  tho 
most  alarroiug  contrio  omoaia,  alter  tho  thiluro  of  other  methods.  Ciua- 
iioto,  chloroform,  or  cblorofonn  and  volatile  oils,  are  sometimes  of  ralne 
in  tbia  fonn  of  hypviMmcais.  Whvn  excossivo  vomiting  ia  duo  to  some 
irritant  emolic,  the  stomach  should  be  thoroughly  washed  out  by  largo 
draughts  of  warm  muoilago,  opium  givon  by  the  rectum,  a  mustard 
plaster  or  blister,  or,  often  bettor  still,  leeches,  applied  to  tbo  opigao' 
iriiiin,  and  no  medicine  at  all  be  taken  into  the  inflamed  viscus.  The 
swallowing  of  small  pio<-«a  of  ice  iit  somolimos  of  service.  If  those 
romediot  fkil,  the  treatment  of  this  form  of  bypenmesis  aoon  rcsolvea 
itBctr  into  that  of  gastritis. 
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VEGETABLE  EMETICS. 
IPECACUANHA.    U.S. 

The  root  of  Cophoalis  Ipecncuaiiha,  a  small,  shrubby  plant,  grow- 
ing in  Brazil,  whoro  tho  drug  is  gntborod  by  tho  Indinns,  to  b«  ox- 
ported  in  lur^o  balos  or  hag^  IpGcacuanha  occurs  in  piocoa  of  two  or 
three  liitoH  in  tliickno^^s,  v&rioa-^ly  bent  and  cunlorlcd,  marked  OD  their 
tturfucu  with  numerous  pr«minunt  nnga,  and  ooinposud  of  an  outer, 
tliick,  octivo,  linrd,  and  homy  cortox,  and  on  itiiior,  light,  iaart,  woody 
centre.  VariotluK  of  Ipocticuariha — tliu  red,  tlio  yray,  and  Uie  brown — 
bnvo  been  formed  from  tbo  color  of  iho  bark,  but  the  diHtincLioD  b 
triv'iul.  Tlio  root  bus  v«ry  Uttlu  odur,  but  thu  bruivn  powdur  baa  a 
dooid«d  tind  pQculiar  araoll,  and  in  eomo  persons  «xcit«B  snoening,  or 
ovon  violent  RRtbrnatic  dyspnccn.  Tho  tnsto  is  l)itt<?r,  ncrid,  and  Daaeo- 
ouB,  Tbo  active  principle  is  Emetine,  on  ulkaluid  first  diiicOTorod  by 
P«lletior  in  1817.  Tho  cortex  also  oontainn  small  quantities  of  ipecao- 
uanhic  ftcid.  which  is  rolatod  to  tannic  acid.  I*uro  tfmeftjw  is  a  wbito, 
uniiryRlallixiilile,  odorluKs  powder,  of  a  bitter,  burning  taste,  soluble  to 
one  thousand  parts  of  water  at  50"  C.  (Lefort),  JVecly  solublo  in  dilute 
and  abfloltitc  idcohol,  in  chloralorm  and  benzoic,  scarcely  so  in  etlior, 
lt4  floliition  in  nciilulnlcd  water,  according  to  Dragondorff,  has  a  do- 
cided  blue  fluureBceiice.  Its  hilIIb  aru,  according  to  Pullutiur,  uncrya- 
talliMble.  Concentrated  sulphuric  acid  tnmB  it  a  dirty  trown,  niti-ic 
acid  a  yellowish  brown.  l*ure  uinuLino  is  very  difHcull  to  prepare,  utwl, 
according  to  Mr.  WiUiama  (-S^.  Jfarthotomew' s  Hospital  Rfports,  vol  v.), 
only  two  grains  of  it  can  bo  oblninod  Oom  on  ounce  of  Iho  root.  The 
ordinary  impure  ulkuloid  of  (ho  shops  occurs  in  brownisb-rcd,  traoa- 
piircnt,  very  duliquuscL'ut  scales,  which  are  very  Bolnlile  in  water. 

rtiTSlo LOGICAL  AcTioN. — Locally  applied,  ipccatnanha  Is  a  decided 
irritant,  manifoBting  its  action  not  only  upon  mucous  mcmbraaos  aixl 
upon  denuded  Kurfacos,  but  even,  when  usee!  by  inunction,  producing 
an  eruption  upon  the  eound  skin.  According  to  Dr.  Dyco  Duckworth, 
this  eniptiOD  consists  nt  tir.tt  of  small,  discroto  pustules  with  a  rather 
hirgo  areola;  atlurwarda,  if  tbo  application  bo  persisted  in,  of  large 
pustuIeA,  followed  by  severe  ulceration.  When  oxbibitoci  in  small  ra* 
pouted  dosos  to  man,  it  produces  malaise,  with  uausea,  and  perhaps  an 
increase  of  the  secretions  of  tho  salivary  glands  and  of  the  mucous 
membniD«  of  the  bronchial  tubes  and  of  the  stomach  In  lai;gn 
amouniH  it  cnuseM  vomiting,  accompanied  by  only  a  moderate  Mnoant 
of  nausea  but  by  a  decided  increase  of  the  secretions  mentlonod  aboTO. 
Tho  vomiting,  oven  when  very  largo  amounw  are  taken  into  tho  stom- 
ach, is  not  apt  to  be  severe,  nor  the  proslrniion  marked, — no  doubt  be- 
cauBo  the  excess  of  the  drug  is  rejccl«d  before  abaorption.  Ai\or  large 
doflea  of  emetine  this  mitdnoss  of  action,  in  nil  probability,  would  Qot 
be  present:  cortainly  animals  are  readily  killed  by  tbe  alkaloid.    Al 
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though  ipocBCuanliii  was  modo  known  ia  1&49  t>7  PUa,  and  although  it 
lkM»  Imad  onormouKljr  UBed  uoco  iu  introduction  into  Europe  in  1672,  It* 
pbjBiological  action  is  not  u  yet  welt  inado  out.  That  the  active  prin- 
ciple is  ab8orb«4,  and  that  tbo  roniiling  is  so  producvd,  ia  shown  by 
tho  cxporim«nt8  of  Orllla  (  Toxieohgit,  L  651),  and  of  Dra.  Dyeo  Duck- 
worth, D'0m«1laa,  aud  PechoUor,  who  found  that  vomiting  followed 
the  hy|)odormic  ubu  of  i-incliDo  in  dogn  and  vata.  If  it  bs  truo,  oa  ia 
attirmod  by  U'Omellits,  that  tL«  «iuetia«  produoo9  vomiting  raach  moro 
alowly  whoa  thrown  into  tho  reins  than  wbva  given  by  tho  stomaob. 
It  would  leem  that  the  local  imtant  action  of  tho  drug  efficiently  fhTon 
•moala. 

According  to  Dr.  B'Oraetlas  {Qaz.  Med^  1873,  p.  G37),  Merck's  com- 
morciot  ometina  in  toxic  do»C8  (0.03  RillligrAmme)  producoii  in  IVoga 
dryncMi  of  the  skin,  Hwolling  of  the  abdomen,  diminution  of  the  cir- 
cuhition  and  rcepiration,  increased  rather  than  dimininhed  sonsibility, 
muscular  fooblenow  dooponing  into  abolition  of  voluntary  movomeot, 
with  at  Srst  increaaed  and  afterworda  dimininhed  rcHex  autivity,  and 
flimlly  dealli  IVuin  failure  of  reiipirution  ;  tho  heart  contiuuiiig  to  bcnl 
oAoii  for  many  hours.  In  mammaia  ifao  symptoms  induced  by  tho 
poieon  in  Urge  doses  are  Tory  similar  to  tboso  just  detailed,  except 
that  emoeis  is  utninlly  violent,  but  in  some  caws  it  is  wanllng. 

Circuiation. — The  action  of  the  drug  upon  the  circulation  has  not  ii> 
yet  been  olonrly  mudu  out.  Any  action  upon  tho  hoart-munclo  must  b« 
ft  very  feoble  one,  since  D'Oruollos  states  that  although  the  frog's  hoari 
is  finally  arpostod  in  dinstole,  yot  it  retains  often  for  many  hours  its 
irritability.  It  baa  boon  tiupposed  by  some  that  the  drug  act«  osiNxrially 
upon  iho  vasomotor  systom ;  but  ovidonee  of  this  bos  not  as  yet  been 
brought  forwurd.  Folichronie,  it  is  true,  assorts  (L'/pecacuanJuty  Paris, 
1874)  that  dryneas  and  paleness  of  the  intestinal  mucous  mombraue 
nro  very  apparent  in  mammals  poiaoaod  with  emetine,  and  Chouppo 
(Ztf  Progria  Med.,  1874,  p.  425)  baa  observed  the  samo  thing;  but  tbift 
is  an  absurdly  slight  ground  for  believliifr  that  cmutino  causes  vaao- 
tnotor  spasm.  Pecholivr  found  in  a  Binglu  experimuiit  ttial  the  drug 
abated  very  decidedly  the  arterial  prossure,  but  Dr.  D'Omellaa  found 
that  emetine  Dcithur  duprcsHCs  our  incroows  tbo  bloud-forco)  and  in  a 
Borios  of  elabomto  experiments  by  Dr.  Dyco  Duckworth  the  alkaloid 
&ilod  to  inHuence  materially  the  circulation,  at  least  until  very  lata  in 
the  poisoning.  The  pulw-rate  was  not  oonslantly  nfTccted;  sometimes 
it  was  apparently  lowered,  sometimes  it  remained  about  tbo  same,  and 
fometimei«  it  waa  soomingly  increased.  The  effect  of  an  overwhelming 
doso  wua,  however,  marked.  In  one  cose  immediate  suaponsion  of  car> 
diac  action  fbllowed  injection  into  the  Jugular  volu;  in  another  dog,  Id 
a  minutu  and  u  half  after  hnlf  a  grain  of  emetine  the  arterial  preesnre 
dc!^^(^ndod  from  133  to  ^0,  and  in  b  moment  tho  animal  ^vaa  dead  of  cor- 
dlno  paralysis.  Hr.  Poulkrod  (JPhila.  Med.  T^mety-vM.  &M)  has  notiood 
■  steady  fall  of  arterial  prcmuni  produced  botb  bodire  and  ailcraoctioD 
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of  the  cord  of  all  tho  cardiac  ncn-es.  Thoro  is  no  proof  that  emetine 
cvor  causes  vaso-motor  epaara,  while  it  ia  ccilain  tliat  loxic  doses  directly 
paralyze  the  heart ;  tberupautto  doses  probably  have  do  doclded  direct 
effect  upon  the  circulation. 

Reapiraiion. — According  to  S'OrnollaD,  Pccholior,  and  Foulkrod, 
emetine  in  toxic  doace  usually  UiUs  l>y  arresting  tbo  respiration;  bat 
in  niaay  of  Dyco  Duckwoilb's  oxpurimonts  (Jit.  Sartholomew's  I£osp. 
Rep.,  v.,  Tii.)  the  death  was  eorlaiiily  tbo  result  of  cardiac  paralysia, 
possibly  bocauso  tlio  jiuitton  was  thrown  directly  into  the  oirouUtioa,— 
i>^  into  the  heart. 

Nervoxu  and  Muscular  Sj/steiM.~-Vpon  the  cerebrum  ipecacuanha 
cxcrla  110  pcrcopliUo  iufluoiii^ ;  but,  03  both  D'Orucllaa  (he.  cit.,  p.  63S) 
and  Pccholior  [loc.  cit.,  p.  57)  have  faiind  that  aftor  death  from  emolino 
in  the  Oog  both  n«n'08  and  muscles  rctnin  their  gtinccptibiiity  to  fccbte 
galvanic  curroiits,  the  paralysis  which  the  poison  produces  is  probably 
epiEinl.  D'OrnclIas  and  PechoUer  arc  in  opposition  in  regard  to  the 
oclioa  of  the  alkaloid  upon  Bonsibility,  the  uuu  allirming  that  it  in  uot, 
the  other  that  it  is,  atFcctod. 

TejHperature. — Pocbolicr,  Dyoe  Duckworth,  and  D'Ornellaa  all  sLtt^ 
that  in  oraoti no-poisoning  thoro  ia  a  distinct  full  of  temperature  in  the 
uouth  and  on  the  surface  of  the  body,  but  that  in  the  intostiaos  tbo  tem^ 
pcrature  either  rumiiina  ^lationury  or,  more  commonly,  n'^os;  D'Or- 
ncllas  afHrmn  that  it  aiwuys  riHes  daeidedly.  This  riHe  is  probably,  m 
D'UruieUais  bcUuvoa,  local,  uud  duo  to  tliu  aclioii  of  the  poiaoa  upon  tlie 
mtostiaal  tract. 

Pulmonic  and  Dlgestiof  Organs. — Tbo  posUmortcm  results  obtained 
in  animals  jH>J(iuno(l  with  ipocuouanliu  aro  divurM,  but  alTcct  chiefly 
either  the  lungB  or  Uio  digeativetmcl*  Pccbolior,  in  bin  earlier  oxpori> 
tnonttt,  found  great  palenaaa  of  the  lungs,  with  iatuuau  hyponcmia  of 
tbo  stomach  and  the  upper  half  of  th&  intestinos,  but  in  some  of  his 
tutor  experinionta  the  lungs  wore  profoundly  influoncod,  Dyce  Duck- 
worth especially  noted  intense  hypcrtemia  of  the  lunga,  which  were  in 
some  places  cuipbyecmatous,  but  in  other  porliooa  eollapsed  and  evoo 
atTouted  with  true  consolidaiiun.  Tbe  les^ioriB  wore  much  lorn  marked 
in  the  intostinoH  than  in  the  iun^,  which  roaombled.  vary  closely  those 
taken  front  the  bodies  of  unimulu  killed  by  Bcciion  of  the  vagi.  Tho 
pulmenic  lotuons  were  found  to  be  most  intense  in  the  rabbit ;  the  intos- 
ItDiil,  in  the  dog,  cnt,  and  guincii-pii:;.  Mngendio  furly  yeara  ago  noted 
the  pulmoatc  lestoos  of  emolinu-pelitoning,  and  D'Ornellaa  hu  likowifa 
recorded  theni,  but  has  also  aeon  msos  in  which  Ischaimin  of  the  puliao- 
nary  tissue  woa  found  after  dimth.  it  is  evident  that  the  poison  ha*  an 
especial  action  upon  both  lungs  and  ioleetines;  but  why  the  puhnonio 
lesions  should  so  vary  is  not  at  present  known.  The  occurrence  of 
changes  in  tho  pulmonary  tissues  is  in  accord  with  the  ro^ulta  of  eliu* 
ical  expcrionce,  which  teaches  most  dooidodly  that  ipocncuanbn  has  an 
action  upon  the  pulmonary  mucous  mombranos.     After  section  of  tbe 
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eorvioitl  vngi,  Dr.  Dyce  Duckworth  found  that  omotine  fuilod  (o  cauiM 
vomiting. 

Clinical  expenonco  aleo  shows  that  ipocac  acts  upoo  the  digosttvo 
tract.  AVhothvr  ^iv«n  in  iurg«  or  in  small  doecs,  it  is  very  apt  ia  man 
to  inorcaM  and  modify  thu  inlotlinol  Bocrotions.  Il  probably  inHucncua 
the  liver,  since  Pecholier  (^Gazette  Medicate,  1862)  affirms  that  in  animob 
killed  by  it  no  hupaiic  glucose  cau  bo  fbuad.  Moreover,  gi-uat  advan- 
tnt;e  from  its  osc  may  ofUn  bo  obtained  In  tho  condition  knovrn  09 
** bilioasneiw."  In  "  biiiouH  dyHontory"  it  will  oAeD  prodace  large  tarry 
dischargua;  and  I  have  swun  a  cbanj^  in  the  color  of  tho  stooht  Collotr 
itfl  use  in  cfttarrhai  Jaundice.  The  mccbaivical  ciTout  of  the  vomiliaj; 
inducod  by  it  in  thcAQ  c&a«i«,  howoT«r,  must  not  bo  lost  sight  of;  yet  i*. 
docs  not  seom  to  mo  at  all  sufBciont  to  account  for  tho  results,  especially 
a."*  some  obscrvors  state  that  the  effects  nol«d  are  produced  oven  when 
liltlo  or  no  vomiting  occuro.  it  hits  bven  proved  by  D'OmeUoa  uhI 
Fockolior  that  wbon  cmetino  id  introdufed  into  the  circulation  or  into 
tho  oollulnr  tisane  it  escapes  with  ibe  Kccrotionfl  of  the  stomach  and 
bowels;  so  that  tho  changes  which  arm  provoked  in  these  oripins  aro 
evidently  connoci«ii  with  the  elimination  of  tho  drug. 

TliEKAPKtTTiOB. — ^The  inost  ordinnry  use  of  ipocacuaDha  is  ra  an 
emetic  Whonevor  it  is  desired  to  unload  the  slomttch  or  to  uct  by 
eioeeis  upon  disease,  without  inducing  much  prostration,  this  drugoom- 
uiends  itself  by  its  safety  aud  officioncy.  In  narcotic  poitomn^  it  is  lc«s 
corlAin  than  tho  "  mineral  cmeties,"  but,  as  it  product's  no  irritation  of 
the  stomach,  can  be  given  mora  fVeely  than  they  can,  and  is  constantly 
u^d  as  an  adjuvant  to  ihcin.  Il  is  vspecially  useful  in  tho  tllscoses  of 
childroQ,  never  causing  the  serious  depression  which  tartar  emetic  ia  M 
apt  to  produce.  When,  however,  xcry  violent  omesia  i»  desired,  as  in 
manbranotis  croup,  other  emetics,  nuch  as  zinc  or  alum,  are  to  bo  pr»> 
I'onvd,  on  account  of  the  grcaler  force  of  their  action. 

jBSicA<f«nutMof  nervous  origin,  such  as  occurs  in  ;)r^n(]]u*y,  minuto 
doaoa  of  i[K>cacunnha  have  bo  often  met  with  succeaa  that  there  can  bo 
no  doubt  of  their  value.  One  drop  of  the  wino  in  a  icns)X}onAiI  of 
water  should  be  jpvea  ovor>'  hour.  The  ujso  of  ipecacuanha  as  an  ox- 
peotorant  will  bo  spoken  of  under  that  heading. 

One  of  the  moHt  tmporlnnt  uses  of  ipocacuADhn  is  in  aaiie  dj/senterj/, 
— all  forms  of  wliiub  have  boon  treated  with  il  with  aaaortod  ndvantiige. 
I  think,  however,  ita  beneficial  action  \n  best  dcen  in  "bHioiis  dyteattry" 
and  in  "  malignani  dysfntery,"  as  is  tndicniod  by  tho  f^ct  that  Ita  UM  iB 
mo«t  oonunon  in  tropical  climates.  In  *^t.tkenic  inJSitmmatory  dyxentery" 
it  scorns  to  bo  Icea  available;  althoiigli  even  in  this  it  bos  been  strongly 
advocated  by  aome.  Uv.  Chouppo  (^BvU.  Thdrap^  Juno,  1874)  com- 
mends injoolinns  of  ipecacuanha  highly  in  choleriform  diarrhtea  of  chil- 
dren, and  in  tubfrailoaa  diarrhaa,  and  Polivhrouio  not  only  corrobonttos 
him,  but  aliw  affirms  that  the  same  treatment  is  of  great  volue  in  eoU 
liquatice  awtati.    In  a  very  valuable  clinical  paper  {AilaiUa  Med.  and 
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Surg.  Jottm.,  1875)  Dr.  A.  A.  Woodhiill  brings  forward  very  strong 
ondcnco  of  tho  voiuo  of  tho  remedy  not  only  in  dyBont«pj,  but  also  in 
uholeriform  diarrbfBss.  The  drug  appeara  to  exert  a  diroct  influence 
upon  tlio  hepatic  and  intestinal  glnndu,  and  may  be  tried  n'ith  great 
bopo  of  fiuccc«s  whororor  thoro  U  Uucidod  glandular  dorangoment. 

In  eatarrluil  jaundice,  and  in  intennittenia  or  remittents  aooompaniod 
by  congtietioQ  of  tho  portal  circulation,  ipocac-uanha  is  olton  vory 
ieTTlceablo. 

Aft  a  hoimostatic,  ipucacuanha  hiiH  bcun  roconimciiilL'd  by  Trousseau, 
and  Pccholt«r  assorts  that  in  Kcemoptysii  it  is  n  specific  {Bull.  I'Airap., 
xcvii.  49).*  It  has  boon  given  wiih  aHwrted  advantage  in  fioodiutj 
ai\cr  child-birth,  and  Br.  Carrigcn  claims  for  it  oxytocic -^wan  {2f.  Y. 
MeJ.  Journ.,  4111,  1878). 

Administilation. — As  an  emetic,  ipecflciianha  Is  ^ncrally  adminis- 
tered in  powdor,  thirty  grains  boinir  j^iron  every  flfteen  or  twentymin- 
utc9  tuitil  ihti  deaii-L-d  efTvci  ia  pruduct-d.  Fur  a  child  a  year  old  the 
emetic  dose  is  five  grains.  Its  action  should  be  aid«d  and  hastened  by 
large  draughts  of  lukovrnrm  water.  An  a  nausoant  tho  doso  is  from 
two  to  five  gniins.  In  dysoiitory  it  is  gencnilly  best  to  begin  with  a 
f\ill  emetic  doiw.  or  with  ten  grains  rcpcatod  every  balf-hour  until 
cmceis  is  produced.  Two  or  throo  bouts  after  vomiting,  fifteen  drops 
of  laudanum  should  be  exhibited,  followed  in  twenty  minutes  by  flvo 
to  ton  grains  of  ipoencunnha  in  pill-form;  this  should  bo  repeated 
every  two  or  three  hours,  the  nmount  of  the  opium  being  legsoned,  and 
that  of  the  ipecacuanha  increased,  according  to  circuiu^tnncve,  Tho 
object  is  t«  hnvo  as  much  of  tho  ipocflcuanha  retained  M  {H>ssible. 
Another  plan  in  In  give  targor  doses  (twenty  grains),  repeated  every 
two,  four,  or  six  hours,  musturd  being  applied  to  tho  opigoatrium  and 
opium  exhibited  as  before  ;  and  it  is  said  that  aOer  two  or  three  doj<ce 
tolemrce  is  established  and  tho  drug  retained.  In  India,  cncmata  of 
Ipecacuanha  arc  often  employed,  either  as  a  substitute  for  or  an  adjuvant 
to  its  use  by  the  mouth.  This  treatment  has  recently  been  imitated  by 
Chouppo  and  othom,  and  baa  been  practised  quite  extensively  in  my 
ward  in  tho  Philadelphia  Hospital.  It  is  undoubtedly  frequently  effi- 
cient in  abdominal  complaints,  and  the  gastric  symptoms  are  almost 
always  avoided.  In  chronic  cases  tho  repetition  of  tho  cncmala  sotne- 
timoa  produces  so  much  local  irritation  as  to  forbid  Ihoir  continuance. 
I  have  been  accustomed  to  give  a  ecniple  of  tho  powder  with  starch 
and  laudanum,  roponted  every  four  houn?.  A  decoction  of  the  dmg  Is 
to  bo  preferred,  as  probably  causing  loss  local  irrilntion  and  being  more 
thorouf^hly  absorbed.  To  an  adult,  Chouppo  gives  two  injections  of  a 
decoction  daily,  each  lavement  ropi^tsenting  two  and  a  half  drachms 
'jf  tho  drug. 

As  a  counter-irritant.  Ipecacuanha  ta  rarely  used  En  this  country; 
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bat  in  England  a  linimont  is  employed  composed  of  four  pan*  or  Iha 
powder  iQ  fourttfi-B  pflrtu  of  olivo  oil. 

The  proparaiions  lor  intomal  uao  ar« :  n  syrup  {Synipua  IpccacuankM, 
U^., — (lii-  ext.  5  to  100), — doHv,  an  no  omulic  for  an  iiifanl,  ono  lo  two 
taaBj>ooi]fuls ;  a  trine  (  Vinum  Ipeeacuanlui:,  U.S., — flil.  oxL  7  to  wbit4 
vine  93), — doM,  tUe  vuuieaa  tbc  a^-rupi  aud  a  fiuiJ  extract  {ErMattvm 
Ipeeacuanho!  Finultim,  VS.), — doM,  as  an  omctic  for  an  adult,  thirty 
drops.  Trochisei  Ipecacuanha,  U.S.,  Trochigci  Morphinas  Jpticacuattha, 
T3S.,  are  uftod  iu  catarrh  uf  Ihc  tbnwl  aa  a  local  application. 

Emetine  '\»  not  oflllcinni,  but  Iioa  been  used  hy  Dr.  Djco  Dackn'ortb 
{Tjondan  Phnrmitceutieal  Journal,  March.  1872)  and  bis  colloujfues  in 
doses  of  IVora  ono-twolfth  to  ono-sixtb  of  a  grain. 

SANOUINAHIA-BLOODROOT.    U.S. 

This  ifl  the  rliixomo  of  ao  iudif^nous  poniDaial  borb,  Saiif^inaria 
Canadoneit.  It  occurs  inpiocos  two  or  throo  inch«#  long,  roddish  brou-n 
•xtemally,  a  bright  somowhat  ornngo  rod  internally,  and,  wbon  fhnb, 
fkill  of  A  BiiniliLrly<>oIorc<i  juico.  It  containa  two  lUMortod  allcnloids, 
Pucdne  and  Forpht/rorint,  licHidcii  on  alkaloid,  first  discovered  in  it  by 
Br.  Dana  in  1829  and  n.im<;d  by  him  Sanguinarine,  but  which  is  iden- 
tical with  the  alkaloid  of  Chclidonium  mnjus, — ChHerythrine.  At  the 
latter  was  not  discovered  by  Probst  until  1639,  it  la  obvioas  that  tho 
namo  mnguinariao  hae  the  priority  and  ebould  bo  adopted.  &tng\ti- 
narine  ooeura  in  colorless  stars  or  ctroaps  of  fine  nccdto-like  cryalals, 
tastdoss  when  dr^*,  of  a  nliarp  burning  tastu  when  moiKtcnod  with 
alcohol,  very  irritatiniir  to  the  nx<inl  murotin  tncmbrojio,  and  uniting 
with  nctda  to  form  brilliant  red,  mostly  Bolublo,  ifoW*. 

PilYtioLooic.i.L  AcTioy. — In  full  dosM  eanguinarin  acta  upon  man  as 
a  harHti  emetic,  and  in  ovt.)rdn<t«n,  according  to  Dr.  Tully,  it  ppodiiocs, 
with  tlio  TOmiting,  burning  at  the  stomach,  faintnesa,  vertigo,  dimin- 
ished riflion,  general  insensibility,  ooldnoSB,  oxtrumo  reduction  of  the 
force  and  fW.'qHoncy  of  the  piilwy,  together  with  great  irrogiilarity  of 
action  and  often  |>alpitalion  of  the  heart,  great  proHtmtion  of  mUMCutar 
atniDgth,  and  sonivtimos  a  conTulstTO  rigidity  of  tho  limbs.  Fatal 
poisoning  of  soTcml  persons  uccurn>d  by  it  at  Itollovue  Hospital ;  but 
tho  only  nymptonui  rocordod  ore  '■racking,  baming  pains,  and  tor< 
monling  thirai." 

Tho  only  ph,ii-siological  study  of  the  drug  as  yet  made  is  thnt  of  Dr. 
Robert  Moado  s'milb  iAmer.  Journ.  Med.  Set-  Oct.  187C).  lie  finds  that 
■antruinarine  cauiioH  in  mnmmaU  vomiting,  purging,  profuao  salivation, 
followiMl  by  oollapso,  dilated  pupils,  with  somotimi'fl  clonic  conTuUions, 
and  death  from  asphyxia.  As  tho  result  of  numoroiLi  cxponmonts,  bo 
concludea  that  tliu  conruUions  are  iipinnl,  but  associated  with  decreased 
Influx  oxciiability,  wBich  is  atlimt  due  to  an  cxoitation  of  Sctwhenow'g 
eenLre,  but  utlcr^vards  to  a  dcpros«ion  of  tbo  spinal  centres;  and  that 
there  is  a  progrcasivo  lowerin;  of  the  puUo  and  arterial  pnnnure  ofUir 
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large  dosca,  caused  pnrtly  by  a  direct  nctioa  upon  tho  heart,  partly  \fj 
paroeie  of  the  Taso-motor  centres.  Modemto  doaos  oreun^uinurino  Ur. 
Smith  findii  to  irritato  at  first  thu  vngo-motor  contres,  and  bo  produce  a 
primarj-  neo  of  tho  arteriitl  comro.  Muscular  enntmttiiity  i*  roducod 
by  it,  Haiivation  prcatty  incnsuscd,  mid  iho  respiration  pro^^rosaiToly  roo- 
dorcd  slower  and  ebnllon'or  by  a  direct  action  upon  tbo  centre. 

THE!t.ii'ErTtc3. — An  an  emetic,  fianfruinnriA.  Iiiiii  fitllen  into  wcn< 
deserved  disuso.  luduod,  I  huvu  uever  kaowii  of  iu  employment  cx> 
copt  an  a  Htimulant  ox7>oct«rant  In  obstinato  bronchitis,  an<l  oven  Lbcn 
with  doubtful  ndvantago. 

AuMiS'isTitATioN. — The  crudo  driij^  is  very  raroly  uaod  ;  tho  ometic 
doso  of  ihe  powder  is  ft-om  ten  to  sixty  grains,  Profussor  R.  F.  Thomas, 
in  experiments  upon  bimnolf  and  others  with  the  alkaloid,  found  that 
inadoBoof  Ci-om  ono-ciKhtb  to  ono-twclfth  of  &  grain  it  acted  as  on 
eicpoctomiit,  without  disturbing  th«  elomach;  ono-sixth  or  ono-fourth 
of  a  grain  given  crory  two  or  thrwo  hours  generally  nnusoatcd,  tbo 
omotio  doBO  being  \iti\l'  a  frrain  repeated  ovory  ton  minntoa.  One-sixth 
of  n  grain  every  throo  houi-s,  in  tho  corn-so  of  two  or  three  dn>-«,  ro- 
duocd  Iho  pulse  fhim  five  to  twenty-five  boatB  per  minute.  Tho  ei- 
jjoctorant  dose  of  the  tincture  (^Tinctvra  San^vinaria, — 1  to  G.6,  U.S.)  i» 
f^tt.  XX  to  xl ;  of  tho  lunf^/nr  {Acftum  Sanguinaria:,  U^.),  fifteen  to  thirty 
minims;  of  Iha  jiuid  extract  {^Extractum  Hanguinaria  J''ltadum,  U-S.), 
thniQ  to  five  minima. 


APOMORPHIN^  HYDROCHLORAS— HYDROCHLORATE  OF 
APOMORPHINE.    U.S. 

Aponiorphino  was  discovorcd  by  J>r.  Mattliieiiion  and  C.  R.  A.  Wright 
(Proceed.  Roy.  Soc,  xvli.  455),  vrho  roado  it  by  tho  action  of  a  strong 
BoUition  of  hydrochloric  acid  upon  morphiuo.  A  probably  bolter 
method  of  preparation  is  that  of  E,  L.  Mnyor  {Berichte  Deutgeh.  Chtm. 
GeselL,  Horlin.  1871,  iv.  121),  in  which  the  morphine  ifl  treated  with 
a  Bolution  of  cblorido  of  zinc  at  ISO*^  C.  Apomorphiiio  occurs  as  a 
Bnow-'n^hito  powder,  which  is  pormunent  when  dry,  but  when  moist 
Boon  bocomos  green.  Its  solution  suffers  this  change,  which  in  probably 
an  oxidation,  in  a  fow  mtnutos  by  heat  (Mattbieson  and  Wright),  ami 
in  a  few  hours  at  ordinary  tcmpurature ;  and  in  the  course  of  some 
-wcek»  the  groon  tint  dcoponn  into  a  blnck.  Bichromate  of  potassium 
turns  it  a  donso  yellow  orange;  bichromate  of  poUiasium  and  concco- 
trotcd  Bulphurie  acid  mako  u  dark  rod  wtih  it;  and  with  neutral  chlo- 
ride of  iron  it  strikes  an  amethyst  color.  It  differs  ftora  moriibine  in 
being  soluble  in  cold  wntor.  The  officinal  salt  is  soluble  in  eix  parte  of 
water. 

PaysioLoatCAL  Actios. — Tn  doses  of  from  one  to  fiva  milligrammos 
in  frogs  npomorphino  causes  nt  first  a.  Htago  of  rcstlosanoss,  which,  after 
a  time,  yields  to  nn  incrca.'ung  uluggishnwis  and  muscular  woaknoss  that 
may  end  in  real  or  apparent  death.    In  some  instances  there  are  violent 
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conruNions,  both  cIodic  at.d  tonic  in  character.*  Romotimos  recovery 
oecuTB  after  both  nwpiration  and  cnrtliac  action  havo  apparently  ccowd. 

Wlion  Bmnll  doses  (1  to  2  miltigmmtnes)  of  the  alkaloid  arc  given  to 
doj^  vomiting,  without  any  other  decided  symptoms,  ia  Induced ;  after 
alightly  Infgfor  amounta,  tho  vomiting  is  suvure,  and  accomp*riioci  by 
froo  fiUi^ation  and  muscular  tromblinga.  Aft«r  very  largo  doMi^vomil- 
ing  does  oot  occur,  but  a  condition  of  intonao  rostioagnusa  la  suon  ila- 
veloped,  tho  luilmol  often  jumping  in  the  air,  running  about  tho  room, 
howling  nnd  champing  cotisLanlly.  Tbo  sli;;htvttt  ni>isc  orulnrni  throws 
bira  into  violent  oxcitemont  and  terror;  with  pupiU  dilntod,  oars  drawn 
Bttflly  back,  hoendeavorn  to  get  out  of  the  apartment,  and  oven  lo  climb 
the  wall.  After  still  larger  amutiuts  (4  or  5  gr.^,  to  ihia  excitement  is 
mon  added  liiilin;;  muscular  strength,  nnd  tho  hind  legs  oro  dmg;^d 
bohind  tho  animal  in  his  movemonta.  Tho  roapiration  is  exceedingly 
bnrried,  and  convuLsinns  are  suddenly  dovclnped.  Tho  paresis  nnd  con- 
vuisiuna  iacrcJiae.  so  that  tbu  animal  lies  upon  bis  buck,  kicUitig  wildly 
into  the  air,  and  finally  he  dion  asphyxiated.  Rnbbite  cannot  vomit, 
but  the  general  fkiTnptoms  prxducoil  by  tho  alkaloid  in  thorn  and  in  cata 
are  exactly  parallel  wiili  those  just  dL>noribod  as  occurring  in  tho  dog. 
Very  small  dosos  (10  milligmmmc-s,  Haniack)  siifRco  to  kill  the  mbbiu 
On  chickens  nnd  pigeons,  according  to  C.  I>uvid  (^Gaz.  Med.,  1874,  p. 
4<i5),  it  acta  very  much  as  it  does  upon  dogs ;  the  ttoge  of  cxciLemone 
is  very  marked.  After  death  no  distinctive  leuious  are  to  be  Atiind^ 
tinlew,  at  Quehl  (loc.  cit.,  p.  19)  boliovoa,  there  b  habitually  an  excoAsiva 
hyponcmia  of  the  pons  Varolii. 

To  the  therapentiBt  the  chief  iotoreat  in  apomorphine  is  in  connec- 
tion with  it«  power  of  producing  vomiting;  but  bcforo  taking  thii«  up 
I  shall  endeavor  to  portray  what  is  known  in  regard  to  the  phyiuologi* 
cal  actions  of  (he  drug. 

JWrvoKj  System. — ^Tbo  action  of  apomorphine  upon  tho  oere))nim 
■ooma  to  b«  that  of  a  primary  glimulant  delinfnciont  and  final  para- 
lyzant. Tho  cause  of  the  convulsions  nt  present  cannot  be  considered  aa 
Diadt^out.f  According  to  Koichert's  osperimenta,  both  tho  Bonnory  and 
motor  nervoa  are  tiret  stimulntod  and  nfterwnrd^  paralyKod.  In  oppo- 
irition  to  the  oxjwrimcnts  of  Quehl,  Hamnck  found  that  the  mu<u.'los  ia 
tho  ftng  around  tbo  place  of  injection  soon  lost  their  irritability,  ovi- 
dontly  fh>m  tho  poison  zaoching  them  in  a  conooatralod  furm  by  imbi- 
bition.   He  also  sepMmt«d  (hi«  bind  leg  of  a  frog  fl-om  the  rest  of  tb0 


Plytiol.  WirJr.  Jrt  Apomrrphfit,  tautg.  Oil*.,  lUn^  IB*I^  I.  U.  V,  Boarfwii, />*  VA/mmor- 
/tkint,  farii.  I8T2:  B.  Reicltcn,  t'Atla.  Utd.  Tim-,  t.  HO;  0.  ValMUa,  An:h.  /,  Krptr. 
path.  u.  Phttrwu.  xL  390. 

t  Th«  o%\y  aaa  vba  hma  «ar«AlIl7  Mulitd  Ihen  i«  R«(eh«ft,  u4  bli  publiih«l  »Ma«M  U 
MlC'«aHtn>li(<«r}'i  tl*  rtaaaoi  tbat  lbs  MaTnlHio*  ara  <bi«B/  (ploal,  miiI  jM  nja  thai  la 
■BMBivali,  >/l«T  ••otioa  »f  ibi  «|>iwtl  veri,  «s««)it  "  ta  rtrj  •xo«plIoK*l  tiatu,"  tbtj  an  wa* 
flLOMil  to  Um  Hitwiw  put  of  (h«  hoAj, 
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body,  leaving  only  tliB  narvo  intficl,  and  llion  poisonod  with  ftpomd 
pliiiio.  After  voliintAi-j  moiioii  lia<]  ceasoil,  tlio  iiumcIws  of  ihu  iniact 
log  wcro  I'iir  Ic»a  oxcitublu  than  wovo  thoAu  of  tho  log  to  nrliich  aoctea 
of  tbo  poison  haJ  betn  proventcd.  These  cxpcrimoiits  have  bijen  ow- 
6rm(3Ll  by  Rvichvrl,  mid  Ihoro  onn  bo  no  iluiibl  Lbnt  njtumorj)biDO  in  :i 
mu^clc'poiHon. 

Circulation. — TUo  roportu  upon  Ihc  uclion  of  this  drug  upon  tbu 
ciruulaLion  avo  somewhat  discord  Ant,  Setbot-L  {London  Ji/ciL  Htcord^  t. 
44),  Max  Qucbl,  and  Bourgooin  nflirm  thnt.  llitj  blomUprowiuro  Ix  not 
affc'ft«d  evtn  by  toxic  doHoa,  Uariinck,  however,  found  after  large 
duBoe  in  do^  a  ditttiuct  fall  of  arterial  pressure,  and  also  that  apomor- 
pbino  ia  a  direct  parnlyxftiit  of  tho  out-out  iVog's  heart,  Tho  latter  fact 
lins  been  cmufirmud  by  Ut>k-hort,  who  has  aUo  tihown  thnt  the  mumina* 
lian  buarL  is  simiturly  iiflcctcd  hy  the  drug,  mid  thitt  flniilly  this  cardUc 
action  rnuHon  a  fiill  of  tho  arterial  prcAsnro.  Preceding  tho  fall  thoro 
W(W  in  Dr.  IlciehortR  cspcriment*(  a  distinct  riiw  of  nrtcrinl  pro*iuiB, 
which  w!w  ppuvoiilod  by  previous  section  of  tho  eoi-d,  and  was  tliOTD- 
fore  proliahly  due  to  Blimulntio-n  of  the  vasn-motor  centren.  Thorft- 
peuiic  doses  uf  ibt)  dru^  liuvu  no  di»tinet  action  u])OU  iho  force  of  tho 
circulnlion.  The  puUei-ato  ia  markedly  inCTeased  by  small  and  largo 
doses  of  npomorpbiuo,  tho  maximum  usually  being  reached  about  the 
time  vomiting  is  fairly  oxtablishod  ;  nub:u:quently,  in  poisonio;;,  tho  pulm 
fiiUs  helow  normal.  Reieliert  believes  tho  rise  to  be  due  to  stimula- 
tion of  tbo  Accolcmtors,  and  tho  fall  to  the  influooco  upon  the  honri- 
muwlo. 

Rexpiration. — Usually  (he  rospii-ation-nit«  U  tnci-cnsod  by  dechloil  or 
to.fic  doRCSi  although  Ihc  nmouut  of  incrciiso  vuricn  greatly,  it  is  onon 
very  largo.  IlarnncU  tuiyn  that  after  toxic  doses  tho  mto  risoa  T017 
much  before  Ihe  oec-urronce  of  cotivulsioiiK,  but  Heiehert  liu  not  Immo 
able  to  sbHorve  tluM.  Dtiring  tho  ronviilsivo  period  iho  respirations 
become  Irrcculiir  and  uueguiil,  and  they  tiiially  grow  ijiore  niid  moro 
ehiilloir  and  inD-cqueiit,  uiilil  dvu'.h  ro»ulu  from  a  pnralysis  of  the 
ruspinilory  centres.  lioth  JlnmacU  and  Uciehert  have  noted  that  in 
tho  rabbit  previous  neclion  of  the  par  vuguin  diwa  not  prevent,  but 
rntlicr  itiercaaes,  thi'i  acceleration,  eo  that  it  would  seem  that  apomor- 
phine  stimulates  tho  nwpiratoiy  centres;  but  Rcichcrt  affirms  that  in 
tho  cat  and  dng  no  incpeaso  of  tho  respinttion-mto  occur*  under  the 
action  of  the  drug  if  tbo  pneumoya-slrica  have  been  cut. 

7'einperiiture. — Tho  action  of  npoinorphiuc  upon  tho  tcmporaUira 
appears  to  be  very  trifling  and  ineonatant.  Acconling  to  Zioilcowski 
(^Apomorptun,  Inaug.  Diss.,  Gi-oifawald,  1S72),  the  bodily  L«.it  usuiilly 
fitlb  after  large  do-ses  fi-ona  0.1°  to  0  5°  O.  Mocrz  noticed  in  one  man 
that  the  tempernture  ro^e  during  the  vomiting  two-tenths  of  a  degroo; 
while  Bourgeois  aflfirms  that  in  man  Iho  drug  has  no  influoneo  over  tho 
tcmpernluro,  and  Ueichort  has  tieen  in  nnimnla  a  ri.se  follow  the  hypo- 
dermic but  not  the  intravonoos  iiyoelion  of  tbo  alkaloid. 
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Emais.—'T>r.  Go©  (_St.  SartkotoJMw's  ITasp.  Rep.,  rol-  v,  p.  215)  wna 
tlio  fintt  to  aaiioiinoo  lL.il  aponiorpliinu  is  n  curtain  and  prompt  cmetiCi 
producing  but  littlo  tisusea,  and  having  the  groat  adrantiige  of  noting 
ID  very  sinn.ll  do«e,  n  tonth  of  a  grain  being  sufficient,  tc^Iiod  injected 
under  the  akin,  to  caoiw  vomiting  in  ten  minutes.  Ilis  tttatcmcnta 
bavo  b««a  conlinned  hy  very  many  obecrrers,  e:ioepting  tbat  tlio  doea 
omployud  by  Goo  U  tuoally  consid«rod  too  largo.  Thus,  Dr.  i'iorce 
{^British  Sfediatt  Journal,  1870,  p.  274)  etnployH  ono-fiflccnlh  of  a  grain, 
and  M.  Bortmnd  {Oaz,  Mid.,  1974)  has  vomited  witti  0.06  grain.  The 
timo  required  for  action  depends  largely  upon  tbe  umount  of  tho  drug 
exhibited.  After  v«ry  small  do3««  twenty  minutos  m&y  clapw ;  and 
in  Bourgeoifl's  oxpcrimenta  0.40  grain  producod  violent  vomitiug  in 
loM  than  two  minutos.  After  thetio  large  doses  the  cmcsis  iisiinlly 
rocars  once  or  tn-ico  at  inU-n-ab  of  a  quarter  to  liiilf  an  hour.*  Tbo 
vomiting  ocoms  to  bo  of  centric  origin,  as  Roichert  bns  eucceodod  in 
producing  it  when  tho  ihomctc  norin  was  tied  eo  as  to  pravont  any  of 
the  poLvm  from  reaching  the  stomach. 

A  knowledge  of  the  effects  of  niircottcs  upon  the  action  of  apo- 
morphine  is,  of  coufm,  of  great  pnicticnl  importance.  There  Is  as  yet 
very  little  clinical  ovidonco.  A  ca-to  of  poisoning  with  bitter  almondi* 
has  iudood  Loon  reported  (^Schmidt's  Jahrhilclur,  Bd.  civ.  p.  272),  la 
which  tho  injection  of  O.OIS  grain  of  tho  alkaloid  wm  followed  by 
prompt  ome^is ;  but  it  is  evident  that  no  inference  in  rcgflnl  to  nnrcotie 
poisoning  could  be  drawn  tram  this.  It  is  inconceivable  that  there 
should  be  nnydifTurencos  in  the  rt'lattoii  between  npomorphino  and  nar- 
cotism in  man  and  in  animals,  and  tho  subject  bos  bcon  investigated, 
with  mostly  similnr  but  in.sufflcient  rcaiilt-t,  npon  nnimnU  by  s«v«ra) 
obscrvptHf  In  dog«  chloral  rolunls,  or,  if  in  sufficient  duso,  provenu, 
the  omo-Ms  of  apomorpbine;  during  chloroform-tdoop  tho  alkaloid  ia 
adlrmod  by  David  and  Bujardin-Boaumctz  to  bo  powcrlosa ;  but  ilM. 
Coyne  and  Budin  state  that  it  will  produce  emcsis  even  during  pro- 
found nnicflthcJiia  if  tho  dose  bo  Inrgo  enough ;  David  found  that  in  a 
dog  three  centigrammes  of  morphine  prevontod  the  occurrooco  of  tho 
vomiting.  It  is  plain  that  these  experiments  prove  no  more  than  thit 
narcotics  influence  tho  action  of  npomorphine  ax  they  do  that  of  every 
other  emetic;  and  the  probabilitiod  seom  to  be  that  the  alkaloid  pro- 
dacen  vomiting  more  sorely  than  do  our  ordinarily  usod  drugs.  The 
omcsis  is  probably  tbe  result  of  a  stimulant  action  ox«rtc<i  upon  the 
nerve-centres;  and  tho  fact  that  atler  toKio  doses  vomiting  does  not 
occur  indicates  that  in  such  amounts  the  drug  paralyses  these  contron. 

Local  Action. — Apomorpbine  is  not  an  irritant,  so  that  tho  hypo- 
dorraio  nw  of  even  concentrated  solutions  of  it  cliuts  in  the  lower 


*  For  tk*  4mm  rcifalreJ  lo  roait  nriaat  ■nimBl^  (w  Om.  UH.,  t*T4,  p.  4SS. 

t  B.  IIunMk  {lor.  «>V.)j  0.  0,  UhM  {Omt.  M4d.,  XVH,  ^  4«&}|  P<^af4w-B«»m«at« 
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aoimale  no  ovidoncoa  of  pain.     la  man  tbo  injocttODs  Lavo  somotinHM 
oauscd  inUiiiM  pitin,  probtibly  bccnu-ie  thoy  had  toon  originully  im 
pn)|>eiljr  preparad  or  buil  undurgoiiu  cheuiii'ikt  change. 

TBKR.«fEUTics.— There  is  now  sufficient  OTidi-nco  to  ohon*  tliatApo* 
morphine  is  a  Hafo  and  roliablo  omcbiv,  posseaaod  of  adviintn^ca  which 
hovo  iilrcady  boon  suffioiently  dwell  upon.  It  miiy  bo  UHod  whonover 
it  is  doiiirud  fiimply  lo  oinpiy  tlio  «toiiiii(-h.  In  narmtic  poisoning  thora 
is  no  reason  why  it  should  not  bo  given  hypodcnnicully  whilo  su1phat« 
of  sine  or  aumo  mcclimiical  emetic  is  exhibited  by  tbo  mouth.  As  on 
expectorant*  aporaorphino  is  emplo'ypd  with  fts»orlod  grout  mlrantage 
in  tbo  sufforative  catarrh  of  infants,  when  iin  emoiic  ia  required  to  get 
rid  of  tho  bronchiul  exudation.  Under  thi»o  circumstniiccs  It  la  said 
not  only  to  act  efficiently  aa  an  emetic,  but  also  to  render  tbo  mucua 
ini>re  eopioun  and  fluid.  My  own  experience  confirmB  the  cinim  ihntin 
acute  bronchitis  it  rapidly  cauaos  copious,  loose  secretion,  and  ibal  in 
cKrom'c  hronrhitia  it  is  very  UHeHil  when  the  expectoration  is  scanty. 

Adm[N1!jtic\tion. — .\8  nn  omotic,  npomorphin«  has  usiuilly  been  ad- 
miniHtered  hypo  dorm  ically,  in  doaea  of  one-tontli  of  a  grain,  rvpentod 
every  ten  minutes  until  some  cfToct  in  induced  ;  but  it  may  be  exhibited 
by  the  fttomaeh  in  double  the  amount.  In  caso»  of  fiercro  poiaoninj;, 
where  time  is  of  jji-oat  moment,  it  may  be  well  to  give  as  much  a«  one- 
fourth  of  a  grain  at  a  single  injoclion.  3n  fotiblo  pcmons,  boircror, 
caution  must  always  be  exercised  in  using  it,  a-s  ono-fiftconlb  of  a  graiD 
hutt  ciiil-hm]  death  iu  »evun  mliiutua  in  on  adult,  firiy-four  years  t^d, 
ftufforing  fi-oni  chronic  bronchitis  with  marked  empliysomn  (Jfed,  Rtc^ 
1877,  fifi-i).  Wertnor  givosthooxpcetoi-nnt  dosons  0.07  to  0.15  grain  for 
children,  or  double  the  amount  for  the  adult^  repeated  every  two  houn 
by  the  mouth.  Care  must  bo  exercised  in  its  use  in  children.  In 
Viilpinn's  clinic  the  doso  is  from  0.07  to  0  09  grain.  Dv.  Locb  {S^miiift 
Jiihrb.,  Bd.  civ.  p.  272)  gave  h^-jjodermlcally  0.03  grain  to  nn  infant 
thirteen  months  old  suiTering  tVom  capillary  bronchitis :  the  Ax-o  romit< 
ing  which  was  induced  left  tho  infant  much  e^iliniistod.  In  a  very  few 
oases  apomorphino  has  failed  to  vomit,  and  oven  caused  startjing  symp- 
tom* :  80  tliat  care  should  bo  exercised  not  to  push  the  remedy  loo  Qir. 
M,  Carville  affirms  that  Ihrco-tcnthH  of  a  grain  has  caused  a  syncopal 
condition  in  an  adt;It,  and  II.  Prcvosl  dotail»  a  caeu  (Lond»n  Medical 
Record,  1875,  p.  183)  in  which  syncope  and  threatening  collapse  were 
apparently  induced  by  a  very  small  dose.  In  cliildron  ospoctally  must 
care  bo  exercised,  since,  according  lo  Hnniack,  tbo  drug  is  very  liable 
to  produce  collapse,  The  ordinary  »olution8  of  apomorphino  undergo 
a  rapid  change,  bocoming  green  ;  and  Dr.  Locb  has  reported  a  case  in 
which  very  ularnung  symptoma  followed  the  tuie  of  such  a  solutioD. 
U.  Constantino  Paul  states  that  If  glycerin  be  used  as  tho  sole  men* 


•  JuCMI  {Ontrnm.  /.  d.  il.4.Wit.,  18:4,  4SS) ;  Wertner(  Wi»a.  Htd.  /Vmw.  1875,800) ( 
iM\  {DKittX.  Mid.  W-,Ahmnhr.,  IS31,  IM);  Murrtll  (/Trif.  Mtd^L,ltny 
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Btruuin  tUo  soIuUon  will  IcMp  threo  or  four  dftys.  M.  Carvillo  {Oax. 
JIti/dom.,  1814,  p.  41)8)  affimifl  Ihnt  glucose  act!)  woU  as  a  proKon-ativ<^ 
&Dd  it  is  also  cliumcc]  thai  a  fovr  drops  of  murint-ic  acid  will  nulllce. 

A  vtry  UMftiJ  elimulnting  cmoti*  is  mvttnrd  fiour,  very  prompt  aud 
even  viulunt  in  Lu  aotion.  It  acUi  aa  A  mocbanJcal  ometio,  and  u  to  be 
uH-d  wlien  it  in  desired  aimply  to  evaciate  tho  stomach  rapidlj,  Brnl 
oepfciully  whoa  ttoro  in  torpor  of  the  vieciw.  As  it  u  gonorally  to  W 
had  at  once,  it  is  c^pocially  useful  in  such  omvrgoncics  n>t  narcotic  poiton- 
ifig.  It  has  lUso  been  commendtid  in  ntrvous  collapse,  sudi  as  is  soon  in 
malarial  pernicious  chill.  Tlio  doso  la  a  hoapod  doseertspoooAil  in  half 
n  pint  of  wtttvr,  repeated,  if  oecossftry,  in  tun  minutos.  A«  mustard  is 
irrilani  to  thu  btomach,  IT  it  fail  to  act  it  idioulil  not  be  rupcated  moro 
*han  throe  or  four  times,  even  la  narcotic  poisoning. 

SqttSl  (ScilU)  is  Bomotiuics  used  as  a  bareh,  stimulating  emotic. 

MINERAL  EMETICa 
Tartar  atietieia  th*)  most  depressing  of  all  the  HnbstnncoH  hero  upokco 
of  as  omoticH.  I(  i»  raibcr  slow  in  its  acllun,  but  iho  voniiiiug  which 
it  cuuaud  is  pructidud  and  a<.-conipnntod  by  intense  nau5«a,  and  in  ox- 
ocodingly  violent  and  porsiaicnt.  For  these  roasons,  tartar  emetic  in 
rarely  used  simply  to  unload  the  stomach,  except  iu  iho  tihaoDCo  of 
mora  eligible  BubHtancee.  Its  tue  la  inflammatory  diseases  is  discussed 
elsoWhoTQ. 

Sulphate  of  line  is  an  excellent  and  prompt  mechanical  emetic,  pro- 
dacLng  little  or  no  irritation,  mid  is  to  be  preferred  above  all  others 
when  an  ometio  of  such  naluro  is  oocdod.  In  narcotic  poisoning  it 
ibcrald  be  k>v^i>  >"  combination  with  ipecacunnha,  and  perhupa  bo 
proceded  by  mustard  wliilo  it  is  being  obtained  from  the  ajxittietAry. 
Thirty  grains  of  it  with  fifty  of  ipecacuanha  may  be  given  as  the  first 
doflo,  and  a  mixture  of  fiiloon  grainn  of  the  former  to  thirty  grains  of 
the  latter  b«  ndmiot»terod  every  fiilecn  minutes  until  the  desired  cfToet 
is  produced  nrono  hundred  gminH  of  tlie  Einc  are  taken.  Beyond  the 
latter  amount  it  would  bo  hardly  safe  to  go,  for  fejir  of  gnsiroentcritls^ 

Sulphate  tf  copper  resembles  Ibo  corrcapondinf^  «ino  «ilt  as  an  emetic, 
but  is  mure  sovcru  and  irritating,  and  mora  cajiublo  of  causing'  gaatn>> 
enteritis.  The  full  dom  in  narcotic  poi-ooning  is  fVom  five  to  ion  grninii, 
which  should  not  be  rupeated  more  than  once. 

Powdered  alvm  is  a  mcchanicjil  emetic  which  has  boon  especially 
ronommonded  in  manhraHouB  croup,  on  acc<mnt  of  its  being  bi'licvcd  to 
act  bonefldally  upon  diseased  t<urfaco8  in  its  poaeogo  up  and  down  tbe 
thront.  A  heaped  toaApoonf\il  of  it  maybe  given  in  molosseii  or  Ryrup. 
In  my  experience  alum  has  proved  an  unreliable  emotio. 


FAMILY  m-CATHAETIOS. 


PCBOATIVKB,  or  cAthjirtios,  aro  those  dniga  which  arc  ompl^iyocl  in 
DKHlicine  to  proUucii  purgutioD,  or  vatharsk,  by  incruuaing  cither  toe 
iiitosttnal  secretions  or  the  pemtnltic  movements. 

M.  Tbiry  (Sitzunyab,  der  k.  k.  Acad.  d.  Wiss-,  Bd.  I.)  cxporimcntod  upon 
tbe  ftubject  of  catbaraia  by  drawiag  out  a  knuckle  of  Intvti'iine  Ibrougfa 
awonnd  iu  Iho  Unoa  alba,  cutting  it  l^-uo  IVom  tbo  ruinaindorof  tho  gut 
without  injuring  ita  nerves  or  btocKl>vc8»o1i<,  newing  together  the  distal 
and  prosimal  eii<lB  of  the  main  poi-tiooH  of  the  iulvtttiiies  bo  oa  lo  n>- 
form  a  continuous  tubo,  and  tkon,  afl^r  closing  u]i  ono  end  of  tb« 
knuckle,  foi'uing  tho  other  into  the  wound  »o  as  to  make  as  intestinal 
ciil^sae  wliioli  could  bo  atudiud  through  a  fiatuluuB  opening.  In  doga 
wliicb  had  rocororod  aft«r  tbie  operation,  Thiry  found  that  large  do6M 
of  sulphate  of  nmgncsium,  of  senna,  or  of  oroton  oil  failed  ftliko  to 
increase  the  Boc-rution  of  tho  aoparutod  piet-o  of  iateHtiiie,  allbougb  thoy 
induced  violent  purging;  £\jrther,  that  neither  concentrated  aolutiuna 
of  Epaom  eult  nor  infusion  of  ecuua,  even  though  kept  in  tho  ad-de-aac 
for  some  time,  were  able  to  incrcaiKj  ltd  seoretioa  by  exosmose.  Horo 
rocoDtly,  Jir.  8.  ItndxiejcwskI  has  made  nu  elaborate  invcatigation  of 
the  auhjttct  (lleichcrt's  Archiv,  1870,  p.  37).  Aa  tbo  nnult  of  a  number 
of  very  careful  auul>'b09,  be  aaaerta  that  there  is  notbing  to  bo  fouad 
in  the  BtooU  prodticcct  by  eulphato  of  magnciium,  cuiomvl,  castor 
oil,  croton  oil,  senna,  or  gamboge,  to  indieate  that  tbey  are  anything 
buaidos  the  ordinary  coulcnttt  of  tho  upper  and  lower  bowela  Br. 
RndEiejeweki  conlirms  the  fuct  observed  by  C.  Schmidt,  that  tho  stools 
of  purgatives  contain  a  great  deal  of  sndn,  but  denied)  that  tbia  proves 
that  they  aro  tranHudntioua,  asserting  tliat  the  alkaline  wilta  or* 
derirod  simply  f^-om  tho  pancreatic  fluid.  Br.  Radzicjownki  aUo  cor> 
roborutcM  the  coufinnation  by  Aep  {Ludwig't  ArUitcnt  18l>8)  of  tbe  dU- 
eovery  of  Moreau,*  that  division  of  the  intestinal  nerve«  i^  follonod  by 
fh;o  »omuH  exudation  into  the  gut,  but  denies  that  purgattrc«t  act  by 
pui-ulyxing  the  voso-motor  nerves,  because  ciotoa  oil  injected  into  a 
loop  of  intoblinu  which  had  been  soparated  by  two  UgatUTM  from  tbe 
romaindor  of  tho  gut  caused  both  vomiting  and  purging.  As  no  emuU 
sifying  substance  was  contained  iu  the  iulestine,  he  declares  that  no 
absorption  could  have  occurred,  and   that  consequently  tho  general 
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ialMtiiiol  diaturbaacfi  ^iriu  siiupLy  duo  to  iDcronscd  poriataJlic  aolion, 
caiuod  by  tho  internal  local  irtittition  of  tbo  oil  propagated  along 
llio  inta8linu«.  Tim  tixporimonta  of  Thiry  havo  alfto  been  npeatod  by 
RaJKiojowHki  with  crolon  oil  and  wiiU  sulplialo  uf  inaj;n<Mi uiii,  tM  well 
as  by  tjehiff  (A'uok  Richtrcht  sul  PoUre  di'jcrente,  II.  Itorgagni,  1867) 
with  aloue.  jalap,  and  Ktilphato  of  sodium.  In  all  canes  tlio  ros^ultH  wer« 
thu  Harao  as  tlioso  alreiidy  autod  aa  obtained  by  Thirj".  CaiTj-ing  his 
invtisiigatioaa  ftlill  Airthor,  Kudxiiijuvreki,  by  forming  intestiniil  tintuIfD 
at  such  posiltoiu  aa  would  dnablo  hltn  to  study  tho  r«t«  of  pa»sa^  of 
the  iiitesiinal  contonta,  found  that  nltur  a  dog  is  fed  upon  llc^U  tbe 
amall  intealino  cinpiiiM  tbo  purtially-<lig06t«d  food  into  the  colon  M 
rapidly  and  in  such  quantity  us  to  conxtituto,  bo  to  tpoak,  a  oormil 
duuTb<ca,  mid  tltat  tlio  long  delay  in  tlio  oxit  and  tho  hardeoJDg  of  th« 
flKWa  ooc-ur  in  tliu  largo  inlcKiino.  The  li(|uid  which  passed  into  the 
nsconding  colon  agtXMjd  in  all  iUicharactomtics  with  the  hIooU  of  pur- 
gation. Dr.  Kadziojowski  nUo  claims  to  havo  cvtabliBbed  by  direct 
sxporimon tntton  that  the  poristaltic  tnovoinonts  of  tho  imall  inlMtine 
aro  affectod  wry  tlucidodly  l>y  drnsticH.  and  to  iiome  dogruo  by  Bpsom 
suit,  and  ihnt  in  all  ca»L-8  thu  liirgo  interline  Is  still  moru  intonaoly 
tctod  upou.  Although  thcso  oxporimcntii  aro  very  iutoroating,  it  can- 
not be  allowed  that  they  prove  what  ia  chiiuud  for  thein,  namely,  that 
pui;gativQ8  cause  no  iiicrvato  of  intestinal  itecrelton,  but  only  of  pori- 
Btoltic  action.  So  much  vinlcnco  to  natural  conditions  is  dono  in  the 
oxpurimonts  after  tho  inolhod  of  Thiry  tJiat  thvy  sccni  to  bavo  rory 
littlo  woigbt.  Tho  assumption  of  Riidziojowslii,  tlint  eroton  oil  eoo- 
finod  in  a  loop  of  intostino  is  not  nbiiorbed,  in  a  pure  o-'wunupcion,  and 
his  cxpcrinivut  do»t  not  warrant  tho  coacltiaions  drawn  from  it. 

Tho  other  facta  brought  forward  soorn  to  provo  only  that  incrcasod 
porislal»i!i,  c.ip««ially  of  the  liir;:ro  howrcl,  plays  a  more  important  r6le 
iu  the  iiidiculloii  of  diurrbiea  than  bos  bocii  OAsignud  to  it. 

Loaving  out  of  night  for  the  moment  all  clinical  evidence,  tho  fnct 
that  previous  ecclion  uf  the  jinr  vn^um  pn;vvut«  tho  Action  of  pur^ 
tivos*  is  opposed  to  tho  Gorman  ihoory,  since  it  in  almost  certain  that 
tho  division  of  tho  nerves  of  the  neck  docs  not  orrost  periiilaltic  move- 
monls.  Piirlhur,  Annand  Morcnii  {Arvhiuts  G/r.,  6o  M^r„  I.  xvi.  p.  234) 
has  found  that  a  solution  of  Epsom  salt  plaood  in  a  knuckle  of  intes- 
tine isolatocl  by  means  of  two  ligaturea  doea  cause  a  seroua  ezitdalion 
into  it,  and  in  ropootJog  M.  Thiry'a  oxpenmonts  {Oaz.  Mid.,  1S71)  bo 
has  nbtainotLopposito  results.  His  oxporimcnts  indicate  throe  po»»iblo 
•ourccH  of  rallaoy  in  the  work  of  Iho  p^e^*ioM8  invcitiijators:  flrat,  If 
the  Epsom  Kalt  be  not  kept  In  tho  inlostiiie  for  a  sufltciont  length  of 
tifflo  (nome  houn),  no  transudation  occurs;  second,  in  some  cnsos  the 
inoor  Olid  of  tho  isolated  piece  of  intestine  fails  to  adhuro,  ho  that  tho 
opening  is  not  obliterated,  and  llio  maltun*  irijoctcd  into  the  anvstod 


*  Saa  papar  bj  tba  But^or,  Atwneoa  JamrutI  1/  iJU  Mtdirat  Stirmaf,  t«L  !>.,  HIO. 
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■^al-ilesac  really  pass  !nto  th«  porilonoal  cavity;  thinJ,  atrophy  o? 
mucous  mcmbrano  aod  glaadular  apparatus  of  the  eul-de-aae  ofl«ii  fol- 
lows ulmoitt  at  onco  upon  the  opomtion,  and  of  course  aocessitatos  ft 
nvgnlivo  rutiult  in  tlio  subsequent.  oxporJmuiite.  Dr.  Laiidor  BruntoD. 
in  a  communication  to  tho  Medical  Socioty  of  London,  stated  tbat  b« 
has  repcatc^d  Morcau'g  cicpcrimentA,  and  found  tbat  BulpbaLo  of  ma^ 
notiiuni  Uijuetud  itilo  tliu  Intostino  of  a  eat  cauHod  about  two-thirds 
of  a  dnicliin  of  fluid  to  bu  socrotoJ  in  four  bourii  by  each  inch  of  tbo 
bowul  opuratud  on,  ultbougb  tb&  proporlioii  of  eutpliato  was  only  oiM 
grain  lo  an  inch  {Med.  Press  and  Circular,  Doc.  31,  1873).  In  furtber 
expcrimontH  by  Dr.  Urunlon,  gambogo,  elatorium,  and  croton  oil  gave 
ruitults  siniilur  to  thosu  of  lUo  Epsom  salt  {Practitioner,  May,  1875). 
M.  Yulpian  has  alao  repeated  tho  oxporimonta  of  Moroau,  and  found 
tlint  both  Kulphiite  of  ningncsium  nnd  jalap  provoUe  a  "  true  intosUnal 
oalnrrb,"  lliu  rugotnble  cathu-rlic  at  tbo  eaino  tinio  incraa^ng  llio  peri- 
stnltic  action,  but  Llio  nalinn  liiivin^  no  Hiicb  ofToot  (Qtu.  Med^  1873, 
p.  300).  IL  Logros  (^Ibid.),  and  M.  Vau  Braam  Houckgeefit  {P^ugef 
Archiv,  1872,  p.  2ti6),  bavo  ox  [Mii-i  iron  tally  dott-rminod  tbot  saUooa  do 
not  increaHo  the  activity  of  ibe  perislaltio  moToinonts.* 


*  Dr.  MiiUb«ir  ll»j  {Joam,  Aanl,  I'hyial.,  sti.,  irU,)  hsa  tihauitSietj  iiiTovtisAtv4  ttl« 
lutlaD  of  luliaa  uttliattisn.  &|muo  is  Msuliiig  in  nbiilt  U  dUouH  bii  ■rticlo  Ui  dstklt,  bul  L^ 
fulloirlng  xre  )ili  rcuvtU  u  roriDuInted  by  bim»lf: 

1.  A.  inline  purgilito  nltrbji  oxcito)  mure  or  Iocs  nsratiun  from  tti*  ktimanUrj  (•■»!, 
dtjicnding  on  th*  AOMUBt  Of  lh«  «klt  uid  tbc  (lr«nglb  *f  iu  wlutl»a,  *Jtii  t»rj\ti^  witb  tk» 
nitluia  vf  Iba  mII. 

2.  Tlio  eiaiLo-aoatctoiy  uolloti  uf  Iba  wUt  i>  pmbnbly  duo  to  the  blUfirDoM  m  odl  u  to 
the  irrltjiul  and  (pociCa  [iropBrlioB  of  tbu  rail,  ktid  nut  tii  uauiueis. 

3.  TliD  liiK  dllTuilbnicj  lit  Iho  unit  Impftdu  tho  tluorjitlan  of  Iba  MMrnliid  Cvld. 

4.  EBtwcco  ilimulalod  ■mntioit  on  Ibfl  oae  hucd,  Kad  itapsdod  itb*orplioti  on  Ibo  ollMt, 
Ihcro  ii  an  •ooumiiUti'in  of  fluid  in  Ihr  oonal. 

£.  TliD  accumutalvd  Auld,  paitl;  from  onliaarj  djaantoal  law*,  partly  from  k  c«iilIo 
ii<niiita(lon  of  ttio  |iorlitaJllo  morommito  oxollod  \>j  dliloDtina,  raaeboi  Lb*  radium  and  |in>- 
dumw  puripitian. 

8.  Putgatli'Ti  will  Dol  cn(DB  if  water  bo  withbcli  fmin  tho  diet  fototia  or  two  dafo  [iro- 
riuu*  to  lbs  vltDinbtratiuD  at  Ibo  «iilt  in  a  «i>nc<ritia[Ml  (brtn, 

7.  Tht  alM«o4io  of  purgutloEi  U  not  duo  to  (bo  want  of  wotor  In  lb«  aUoHiitMjr  oanal,  bat 
1«  it«  doQclsocy  in  tlio  iluoil. 

8.  Uiiitot  (hrdlnwy  ooniJiCliinR,  with  ivii  unicnlrli'teil  fupplv  of  nnler.tbaniaiiiiiBi  aJDuunl 
of  fluid  Boeainulttod  wilbia  ttn  oanal  iwrrntpoDJi  lory  nwrty  to  tba  i|uaBlilj  of  watM  la- 
qoitcd  la  foiiu  a  fir*,  ar  lii-por-oent,  aolution  of  tlvo  amouDt  of  lult  ailininUtDrod. 

V.  If,  tbgrofore,  a  aulutSQii  of  tbia  itraoslli  bv  givtn,  it  don  nut  looroa>«  in  balk. 

ID.  If  a  tululion  of  (r«alar  itroDsdi  boadniniilortd,  U  rapidly  incmsM  ia  TOtnoM  nalll 
tbo  miuilaiuD)  U  Ktlalnod.  Tbia  It  BOOOinpIbbM  is  tbo  oiu*  of  a  t«only-p*r.«siiL  oolaUwi  ia 
from  nno  bi  (ins  sud  a  balf  houn. 

II.  Aftor  Ibo  masluan  luj  bou  roMtiod,  tl>»  flaid  b^^lsi  gr«Jaal)7  aad  tlowljr  |»dl. 
Dilalib  In  qunntlly. 

\2.  Cmrrim  jmrtbit*,  ibo  iro»l(«r,  or,  lo  other  vonli,  tlio  mare  Tolnminau*,  tb«  MlnMcii  of 
tbo  fait  aiJiiiiDidorvd  (i,  tbs  UKiro  quloklj  ii  tbo  maiimnia  witbin  tlie  nnal  rawbod;  aad 
aooorttlntlly  purKKtlan  followi  wlLb  Krniitor  ni[ililltir. 

\X  Unleu  tbe  solution  of  the  lalt  ii  murs  conccDtrntol  than  l«a  p«r  e«Dl.,  it  axdloa  titt't 
•t  DO  M4r«tioci  ia  111*  (loaiack. 


CATHARTtCS. 

The  exporimontal  evidence  bearinjj  upon  llic  question  undordisuua 
sioii  is,  BO  fiir  lu  i  know,  nil  includi>(l  iu  tlio  forogotng  «ufninar^:  it  is 
very  flir  from  damouittratiag  thai  increased  poristalstH,  aad  iiol  iuoroMod 
iocrotioi),  i)t  tlie  caiue  of  the  WAtery  atonU  produood  by  purgtitii'M. 
Tbu  uvtdonco,  bolb  vxporimonLal  udJ  clinical,  \A  iiidood  ovorwbulmia^iy 
in  fnvor  of  increased  iwcrelion.    The  facts  prorod  by  clinical  Absorv^ 


1(-  Th*  uilt  i*  ftlwiirl>*<l  •■till  D£(r«in«  *tui*t)<<H  bj  lli*  Hmniuh  or  ttm  oit, 

14.  Tba  Mil  «sclu«  tn  •ctive  (MtvUDD  lo  Ui«  IntMtlnM,  miJ  |<raU«'il7  fw  tb«  ui<^t  |nrl 
In  Lho  tnall  inteitlDa,  nil  parlioM  of  tlili  tImu  being  H|i«bla  uf  jioldinj  llie  iHsrellaa  ta 
klmuit  o(|iutl  qiuiiiliiiM. 

15,  Th«  bllt  ■ml  panoraalia  Jalcw  |artloliula  ^mj  Illtl*  In  111*  uqnilon. 

IT.  Tl*  leatslioD  ia  probablj  uttuo  ih'Cou  mnlrririH,  raeuabliiig  lb«  **orolL*B  obt*la*d  by 
U?rviu  aAot  dlritioa  of  tlia  nas«at«ric  ainv. 

13.  Tbu  Mcrttiiw  b  (irumutei  by  looftl  IrrilKliun  of  Ui«  Uita>lia«,M  bj  li^toro*,  bnl  osly 
In  Iba  ImiDallmla  (kinlly  or  tiM  IrilUtluD. 

IV.  Atnarplion  bjr  tb«  Inlcstin*  gan*mllj'  la  rcfleilf  MlinalnlBd  b;  antti  IrriUtion  (Ih* 
iCMt  of  nain*rau*  lifttitrM  »[>|>li«J  M  polnu  r«not*  rran  th*  *Mt  dl  ilia  iivjoeiad  Mil  btiog 
lu  illnlultli  l1i»Kin«uat  ot  |iurj[uiiv«  (Ii(i4  ■>;  aoccloratvl  abMriilion). 

lO.  If  ifaault  MilBtlBit  bu  inJMlod  dinwLlf  Into  lh«  aaiall  lnM«tlttO,  tbo  ■tniagor  tillbUi 
Mrttio  IbDiU  itta  MiUl«s  t*i  Uta  gtwior  «lll  bo  tb*  Moonialation  cf  duid  nilbto  tba  in> 
UMlu. 

SI.  TbU  dlffWailM  U  nM  ob<*rT«d  rlwB  tha  Mil  U  aJuiiniiUrtil  ptr  am,  tj*  lb*  alrOHg 
aotul'iM  baoamw  dilatod  is  (lia  (tumaob  »ii(l  Juwlanuni  lwf«*  poMiog  LdIo  Ibv  iDt««Ua« 

St,  Tlie  dlffer«M«  la  dna  U  tb*  loml  actton  of  tba  Mil  «n  Uia  nnooiu  lotiDbniiia,  «b<I 
jirubKbljr  man  to  no  inpaded  abMrpiion  tbjia  to  ■  (tiimiUtod  •Mrctioo. 

2.1.  Wliaa  iIm  mU  I*  sdminLuarKi  Ld  lh«  uto*]  muwer,  it  app«*n.  Id  tba  onia  of  tba  iiil. 
pbala  of  naiDsiiuiii,  aad  ■uljjbals  of  nxliuni,  to  baconia  aiiUt  up  In  tba  unall  Lii4a*lln«,  Iha 
«^  bdsx  tuoio  rapidlj  abrarbod  tban  lbs  ba««. 

21.  A  porllun  of  ths  abaorbed  aeid  tuortJjr  aAerwnnU  ntunu  W  tbo  ioMUnM. 

U.  AflM  Iba  msilniaDi  of  uerfllon  of  :to  aofd  bai  bato  nochad,  tho  (nIt  baglni  rarj 
alowlj  and  gndiullj  ta  dJMppeu  tif  abnrptlon,  aUeh  b  ebaelted  onlj  \>j  tba  oeoniiaDe*  of 
|>  mention. 

30'.  Durisi;  tbo  allvrnallooi  vf  abtarptl'io  and  Montioo  of  tba  twid,  !l  U  tbo  mIi  M 
>lthin  Ihc  luteillnD  «bkb  ciolWa  aocrotlon,  lb*  nbtofboil  and  tioreled  acid  cxortinE  no  Mwh 
Mtinn  whilB  in  tho  blovl,  or  dnrinji  tbo  praooN  al  tu  axaratkn.  ad  Haadlnad  baliarad. 

Z7.  Tbo  Mil  data  bui  puryo  wban  Li^aotad  Lnu  tba  blood,  Mkd  a»)t«i  ao  tatMtlaftl  msm- 
lUn. 

SI,  Kor  doaa  H  jtarg^  wb«n  iiij«ot«d  tubouUiaeonalj',  antaM  la  virtua  of  lt<  WBtiDg  Im«I 
IrHlitioB  of  lb*  nbduBlnat  •ubmtanMai  lUaua,  wblpb  aMa  rolloi];  <Mi  tba  InUatUiaat  dUatlns 
ttalr  blood -TaMab,  and  parhapa  aUinulaUns  tbalr  msKular  monaiDcntj. 

)t>.  Tbotulpbitaof  aodiumaKblbllf  BopolanioiuaaUim  whan  IrijMlad  Into  tba  droaUlka, 

211.  TbB  inlpbnla  of  mncOBaiiUB  it,  on  tba  atbar  buid,  powarfuillf  bixle  wbeu  ao  IriJMCad, 
paraljilng  Brrt  lh«  ra(pir*lion  and  nfW«ud<  tba  band,  and  aballihlag  aanaatloa  or  paw- 
l^tisK  lb*  NnMrj-iBOlor  redci  ovBlro*. 

31,  OoUi  Mil*,  nhta  admlaUtaTod  In  iba  uiMl  nannar,  pradac*  a  graidaal  bal  naO- 
UMrkad  ionaMe  in  iba  tauiion  o(  iba  pulia. 

32.  Aoaomllnjc  m  tba  aaH-auULidn  vlthin  tba  inlaatlna  tnaraaaaa  In  nmount,  Ibon  oooan 
«  aarr«t|KindlB|  dIniinutloB  of  (bo  liuld*  of  iba  blood. 

S3.  Tba  Uwd  ra«owpa  Itaolf  i*  *  ibart  llua  by  aboBrblog  rroin  tba  liaaaaa  n  aaai'ly  a^nal 
%aaaiiij  of  tbaU  inUi. 

M.  Tbc  tall,  aftar  aoma  boun,  aaBia  dlBroaia,  nnd  vltb  It  a  Moaoul  aoDoanlnUon  of  tba 
bload,  «b>eh  aontinnoa  ao  long  aa  Iba  dlnraiia  k*  atUva. 

Si.  A*  Iba  InUBiinBl  aaoratloa  asaltad  by  lb*  aalt  oanlnliu  a  rmj  naall  praportiM  of 
arfanla  maltar  u  eOB^arad  with  tbo  laoipn'"  metier,  tli«  patgall**  raM*T«a  nor*  <f  Iha 
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tions  and  by  oxporitucnt — that  purgnticoe  incrpiiflc  grontly  tbe  soer^ 
tioQ  in  an  isolntod  knuckle  of  intoiitinct,  that  vnrious  purgatlVM  Kt 
when  tukon  into  tliQ  Hood,  and  tbat  la  thsM  cuca  eliminntioa  by  tho 
bowels  occuni;  that  at  loast  Homo  purgattvea  [KeadUml,  Action  of  McH- 
einett  London,  ISCV,  p.  4-13),  when  given  by  tho  mouth,  nro  obsorbod, 
dUapfiPuring  from  iho  atimoiit&iy  cunal  niid  rwippt-aruig  whon  purgs> 
tion  occurs;  that  the  atooU  induced  bj*  ovordosos  of  various  dnwiics, 
us  tiluU-rium,  uru  so  oikormous  vm  to  cauho  tiio  profouadcst  doprowioo, 
ond  even  tholoraic  coUapau,  ia  u  vory  fow  hom-g;  that  tho  diachorgw 
CuuHcd  by  hydrngogues  contain  a  largo  purcentage  ofBodo.  iho  Hlkalt  of 
tho  aoruca ;  that  tbo  ruliof  obtained  ia  portAl  congcdtion  br  tbo  dcplclioa 
of  saliaea  ia  very  moi-tcod — are,  when  viewed  togetlior,  to  my  iiiind,  in- 
compatible  with  any  O'tbur  belief  tlinn  that  purgatives  caum  iuuroa«eI 
oecruLlon,  an  well  as,  in  many  cases,  inereciiacd  peristaUia,  in  Iho  alimeO' 
tary  canal. 

Tbo  question  of  the  action  of  drugs  upon  tho  flow  of  bilo  is  a  very 
Important  one,  the  evidcnoe  concerning  which  is  boiKt  considered  under 
Iwo  headings :  first,  the  experlinuntal;  socond^  tlie  clinical 

The  oxporimentB  upon  tliie  Hukjcct  which  have  attracted  moat  atten> 
tion  are  those  of  Dr.  Scott,  and  of  the  Edinburgh  comuiittce,  of  which 
ProroHDor  Boiinott  was  ehairman  and  Diii.  liuthcrford  and  Ganigve  (bo 
workers.  The  method  employed  both  by  3>r.  Scoit  and  by  the  Edin- 
burgli  conimitlcu  wan  to  make  biliary  li^tnlic  in  do>^  in  the  usual  ]>hj's- 
iological  method,  and,  after  recovery  from  Iho  oporation  had  taken 
place  and  the  bile  regularly  excnpcd  by  tho  externa]  oriflco,  to  admio- 
ijiter  the  drugs,  eapucially  calomel  and  podopbyllin,  and  study  the 
cflVictH  upon  the  excretion  of  hilo.  Of  the  accuracy  of  their  oxpori- 
mcnts  I  do  not  think  there  con  be  any  roasonable  doubt.  I  believe 
they  prove  that  in  dogs  with  biliury  fisluUs  mercury  has  no  cffool  upon 
the  flow  of  bile  unles!«  given  in  such  (juunlities  as  to  deteriorate  the 
general  health,  when  tt  dimlnitthes  the  biliary  »ocrotion.  Tbo  roealt 
does  not,  howoTer,  warrant  tho  further  conclusion  that  moreury  doce 
not  increase  tho  flow  of  bile  in  henliliy  dogs.  Tho  animals  woro  In 
aiich  an  unnatural  condition  that,  iu  spito  of  the  duily  ingeatloa  of 
much  more  than  the  normal  amount  of  food,  thoy  progressively  eina* 
dated,  and  finally  died  apparently  of  Inanition:  moreover,  the  ittnerb 
vation  and  probably  also  tho  blood-supply  of  tho  liver  was  very 
much  interfered  with,  tinder  llicse  ciitumsiance*  it  is  clearly  con- 
ceivable Ihnt  tho  mercurial  or  other  purg-itive  might  in  the  uninjiuvd 

lalUr  than  or  iho  ruriucr  fh>in  tbo  blood.  In  certain  cwa  a  large  qmuitllj  o(  Ui«  Hit*  of  Ibo 
blood  la  tliui  Biuiitilod. 

3<.  Tha  BinanQt  of  Ibt  ninn*]  s«oitilDciiU  of  tfao  nriita  U  not  nffurtoJ  \y  tbi  nJL 

ST.  AAor  Iha  admiDiitrolioB  of  falphattornagiiraiDiii  aaeh  uottof  tba  aold  Ihaaoflh* 
btM  U  «aer«tc4  in  tba  oHne. 

88.  Tbo  «»U  ha*  iiii  *ptclll«  aotloo  la  loirBrioc  lb«  Intoraa]  t«npsrmtiiM  of  tbo  ba4y,  or 
bM  It  odIt  to  k  'orr  ■mall  oiteot. 

SV.  It  ro<laMi,h>i>eror,  tb«  tbrnlutonmoaiit  of  hwt  to  tbt  b«Ij. 
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dog  kffotit  Um  biliary  eeoretion,  and  yet  fnU  to  do  m  in  tho  cxptriinont, 
Underad  by  somo  obscure  yot  officionc  cauM.  Dr.  A.  liohrij^  oxpori- 
mentcd  {Strieker's  Mediein.  Jaftrbiieher,  1873)  by  a  melliod  which 
Biiuulatod  mom  c-losoly  the  nntural  coodiliong;  :ilthoiigb  evoD  tUo  ro* 
sultM  which  ho  thus  obtainod  do  not  eocm  to  mo  couclusivfl.  In  oum> 
mod  do^  in  which  lifo  was  maintninod  by  artificial  roapirallon,  ho 
pluood  a  giiLKH  tubv  ill  thu  gull-duct  ko  Ihnt  tlio  bilo  oould  o6C3>])e  uuly 
through  it.  Undtir  those  circiimHtanccfi,  of  counw,  iil\cr  a  time  aoprotion 
004iM:di  nod  l)r.  R6brig  i^xiiorimvDtvd  uot  only  on  the  cfltct  of  rumo- 
dios  u{)4n  tho  nocrotion  wliilo  it  was  naturally  going  on,  bat  also  on  thoir 
power  of  ri3-<»tlAbti«hing  it,  IIo  found  that  Inrgo  duaea  of  croton  oil 
(uightcon  drops)  thrown  into  the  duodenum  CJiiMwd  an  inimediiitc  very 
gmki  increase,  or  a  re-cetnblishmont,  of  iho  dccmlion.  After  the  oil,  tha 
vogcCahl«  cathurticA  w«ro  tnoat  active,  dccroaiiinjQ^  in  power  in  iho  fol- 
lowing order:  folofvnlh,  jabiji  and  alw»,  rhubarb  and  itenna.  Cuatoi 
oil  had  very  little  itiOucnco,  n^  hnd  also  the  bitter  ^jiltn.  Calomel,  otoq 
in  l&rgo  doeos  (twenty  grains),  very  rarely  ro-c«tab)iebcd  the  eccrutioo, 
but  its  power  of  incrensing  and  maintaiaing  it  beyond  the  natural  time 
for  coiisntion  was  v«ry  marked. 

ProfosBor  W.  Rutherford,  in  an  extended  and  luborioua  resoarcb, 
lued  the  method  of  Itohrig  with  some  improToments  {Dram.  Tloy.  Soc. 
EflirU>.,  zxix.).  The  drug,  mixed  with  bilo  to  fncititnic  absorpiion,  wna 
injected  directly  into  the  duodenum  hy  mejina  of  a  hypodormio  iiyringo. 
The  re^iulls  obtained  may  be  briefly  sunimarisod  as  Jbllowa : 

Oroton  Oil  in  enormous  doece  ooitber  purged  nor  affected  the  biliary 
■eonjtion. 

PodophtfUin  very  greatly  lucrvased  bilinr^*  »ccrotion,ospo(.-uilly  whoa 
in  such  email  doses  that  it  did  not  purge  Boveroly, 

Aloca  very  greatly  increoeed  biliary  ftcorotioD,  the  do«ee  uacd  not 

purS'"B  gnsaily- 

likubarb,  Oolcfticum,  Tridin,  Colocffnth,  Jalap,  Sulphate  cf  Sodium, 

Phosphate  (^  Sodium^  Rochelle  SaUy  very  gi-uatly  inrn»*»d  bUiftjy  boci«> 
tion,  at  the  Bnme  time  purging. 

Senna,  Taraxacum,  Scammony,  Oamboye,  Castor  Oil,  Sulphata  0/ 
jtfaynaium.  Chloride  0/  ^nunoni'um,  actod  very  foobty,  if  at  all,  ajwa 
the  liver. 

Leptandrin,  Chloridt  of  Sodium,  Bicarbonate  of  PotaMium,  hnd  eomo, 
but  not  a  poworAil,  ettvct  on  the  liver. 

Ettontpnin,  San^uinarine-,  Iperaevanha,  exortod  a  very  poworftil  in 
fluenco  on  the  svcrvtton  of  bilo,  nntl  did  not  pur^ 

Od^mel  bad  no  cffeot  on  the  biliary  socretioa,  but  when  to  it  a 
miimte  proportion  of  corrosive  aublimato  was  added  tbo  elTuuL  waa 
very  marked;  Oorrotive  Su&timate  acted  oh  a  very  poworfiil  biliary 
etiinuUiit. 

Thcni  is  one  objection  to  the  oxporimenla  of  Rutherford  and  VignnI, 
entirely  independent  of  the  method  employed ;  i.e.,  then)  wore  rarely  more 
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tfano  Iwo  oxpoHiicnts  with  any  ono  AubHtanoe,  ajid  Id  sevoral  instAncua 
two  oxperimcnla  gave  uiitogotibUc  ruaults.  U  is  very  poe»ibIti,  iudeod 
probabli!,  that  if  a  number  of  experimoota  bad  buoo  msilo  n'ith  Aftcii 
drug,  tb«  vfiriation  iii  results  would  have  been  much  great«r. 

Dr.  Ilosa  (_I)eu.tsch.  Arch. fur  Klin.  Med.,  Bd.  xl.)  ha*  niatio  a  ecriot 
of  oxpeiimciits  in  ivgnixl  to  the  efl'ecW  of  purgiiUvon  upon  poriatnlsia 
by  introducing  ioto  tbo  duodenum,  through  a  ^^irtc  ^tuliv,  a  difitca- 
Bil>l<«  bull,  whivh  tiuD  bo  blown  up  by  the  long  tube  uttacbod  to  it  so 
OS  to  fill  ibe  inwsliiic,  and  noticing  ihe  rate  al  which  the  ball  moves 
under  tha  inAuoQcc  of  a  pcriatultic  movomunt.  With  this  uppurulue  he 
itudiod  tho  action  of  sulphate  of  eo<tiu[n,  castor  oil,  senna,  and  croton 
oil.  The  least  ufTvct  upon  pcriataUiii  wna  pi*oduc«d  by  the  ii«niia,  the 
tnoRt  by  croton  oil.  Dr.  IleiHi  aloo  sUituH  thai  wbon,  by  the  blowing  Dp 
of  tbo  bull  in  l\iii  iutcHtiuo,  sulphiklo  of  sodium,  castor  oil,  catoiuol,  eonna 
leav«s,  croton  oU,  and  colocynlh  wvro  pr<jvcntod  from  passing  into  tho 
lower  intiwitinc,  they  fiiilod  to  purge,  u.ithough  when  inlruducod  bolow 
thu  obstructing  ball  by  a  unnow  tubti  running  through  it  iboy  at  once 
caused  dtarrhoia.  Thuao  experiments,  if  cunfirmod,  would  prove  that 
tbo  purgiitivoi  mentioned  must  come  in  direct  contAct  with  the  lower 
part  of  the  emnll  intoaiino  to  produce  liquid  slouls. 

What  is  to  be  drawn  1^'oni  tbcrto  various  facta?  Gvidoolly,  t  think, 
but  one  conclusion, — that  th«  experimental  avidence  at  preaeot  dooa 
not  warrant  ponitivo  deductionii  an  to  the  effect  of  purgatives  upon  tho 
biliary  Bccroliou  of  lioallhy  dogs,  Tb«  canine  diet  and  digixitioii  are 
on  different  from  tho  human  that  it  in  to  bo  expected  that  modicinea 
avtlng  upon  the  digostivo  appnratiu  will  iniluenc«  dogs  difforvntly 
from  innn:  thus,  I  bavo  given  doHUU  of  tiluturiuw  that  would  have 
killed  a  man  to  Nome  of  the  carnivora  without  camming  tbo  stight^M 
purging,  lu  view  of  thouu  facta,  the  only  fairly  di^uciblu  conclusion 
in  regard  to  tho  ©xporimental  evidcnco  that  has  boon  brought  forward 
in,  that  it  mu8t  bo  received  with  tho  gn>atfi.it  reserve  or  bo  entirely  laid 
aside  when  wo  desire  lo  study  ilm  queaiiou  as  to  tho  cliohigoguo  action 
of  romedtOH  upon  man,  and  that  our  conolueions  are  moat  safely  boaod 
upon  clinical  evicicnoe.* 


*  Conf  rtnntorj  (a  tbi^ie  coati\a -inn < .  vtlildi  1  litve  left  u  in  Iha  laTonlh  sdlliov,  u»tli« 
rMulU  ublained  in  on  slubocota  aeriia  «f  cxparimoiiU  tnvio  bj  t'rotHBOn  Crsi-«t  maA  Binct 
(Ittvui  UiH.  d.  I.  Suim  Sam.,  1B39)  opoti  dvgi  niih  pormaDont  bllUrf  flfliil«.  Anordinf 
ta  IhMO  lualU  druf^t  maj  ho  mrzanstd  >i  followi : 

Qiu>Di>  I. — SulMtBniit*  uugiueuling  trmill;  ili-o  flow  at  bilo  ■  Oil  of  tur)i»iitiDe  and  ila 
dcriealivM,  olitahda  of  |>DUHiutn,  tMninitt*  nnd  lalte^laM  o(  BodiuiD,  mIuI,  •uaiijnin,  nua- 
lUiriae. 

QKiinr  II. — SubalaDoM alSghtl/ aad  iaavnataatljIuDreirtiiibllciSicailraaaUBililaillp^l* 
of  (Diliitm,  nbldfldeor  tadLum.  Carltbad  mIU,  prajijlaiaiD,  rbubnrb,  bjrdiaMlB. 

Qiiaup  lir.^^abitaaot*  dMormlBlox  <lliii louLioa  of  bila;  lodiilt  ot  jwlaMiun, eftloiu*^ 
■Ujolinlua. 

OROor  IV.— SnbtbaiiM  witboul  Mlian  nixiii  lb«*Mr«tLoo  of  bJUi  PbotpbatvAf  Mdlnm, 
ohtorid«  uf  lllbijin,  wrn4i>«  Bubllmatv,  artsolo,  ftlwlwl,  alfavr,  Bljanin,  iiulnina,  wiffuja^ 
••liwiba,  icooa,  pIlowrplBV,  kftlilo. 
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Tr.  TOgnri  to  the  draatici,  thoro  can  bo  Httio  doubt  that  fllmmt  any 
Irritant  purgntive  will  to  &  greater  or  \am  extent  iacrcaw  tho  oacnpo 
of  bild,  probably  both  by  increa^iiK  it«  flow  into  thu  diiodunum  Dnil  by 
sweeping  it  out  of  tho  emnll  intoetino  boforo  ab<)orption  an  tnko  place. 
Thoro  arc,  however,  two  actively  purgntivo  BubstancuH  for  which  it  m 
especially  claimed  that  th«y  aro  cholngogucs. — namoly,  calomel  and 
podophytlin.  Tho  discnsBion  of  tho  action  of  theso  will  be  found  under 
thoir  roHpectivo  headings. 

Dr  Hugo  HeinrichBon  has  found  {Schmidt's  Jahrb.,  Bd.  ccii.  p.  214) 
that  tho  excretion  of  urino  in  diminished  hy  pur^tircn, — very  much 
BO  by  Uloubor'a  and  Epsom  satts,  slightly  by  castor  oil  and  compound 
liquorioo  powdor.  The  aotiJ'^  of  ihu  urine  are  not  aeosibly  afT»ctcd  by 
the  vegotablo  cathiinicB.  Under  tho  influcnco  of  thv  Mtliiics  the  solids 
of  tho  urino  arc  Jiicroaeod.  Glauber's  salt  is  said  to  bo  |)urti«lly  con- 
vortod  into  iin  nikalino  carbonate,  and  to  give  thereby  an  alknline  rooo- 
lion  to  the  unno. 

VariouB  diyiftions  of  purgatiro  mcsdicincs  have  been  proposed  by 
difTercnt  authom;  but  probably  tho  most  convcuicnt  arran^vracni  ia 
OS  t'oilows: 

1.  Laxative$. — SCodielaes  which  simply  unload  the  bowels,  and  aro 
not  ablo  to  cauKO  active  ptirgntion,  even  when  given  in  very  large  dowa. 

2.  J\irgca. — Mcdioinus  which  purge  actively,  but  arc  not  capable  of 
acting  as  poisons,  even  in  very  largo  amount. 

3.  ITydrayogues  (including  the  Saliiira),  which  produoo  very  large 
watery  atools  without  much  irritation.  In  overdoses,  inedicinos  of  this 
does  niutiinnc  eome  of  tho  characters  of  thonc  of  the  next. 

4.  £>r(i^ics,  which  cauw  great  irritation  of  the  alimentary  mucotu 
membrane,  and  in  overdoKoa  are  violent  poiaons. 

It  muHt  he  boiiie  in  mind  that  thii*  c1nH.«il1cntion  is  somewhat  nrtt- 
ficiali  that  thu  cfTucta  of  tho  rcmvdictt  duputid  much  upon  tho  diMca  io 
wbioh  they  aro  administered,  so  that  in  sufficiently  rainuto  quantity  a 
drastic  mny  act  nx  n  laxative ;  nnd  that  t  ho  dividing-lines  between  th« 
groups  are  not  very  distinct, 

Enemata. — Whuu  il  is  dvnircd  simply  lo  unload  the  tower  bowcln, 
tho  object  can  oft*n  bo  a<lvantflgeou»ly  uttaincl  by  injoctfng  various 
matoriabi  into  the  rectum,  so  as  by  mechanical  distention,  or  by  irri- 
tating the  mucous  incinbraoo,  to  »tirnulat4>  tho  pori^tuliic  action.  Tfao 
simplest,  least  irritant,  and  toast  active  enaaa  is  one  of  cold  water.  In 
easM  of  habitual  conHtipation,  oapccinlly  when  complicated  with  piles, 
tbo  injection  of  a  pint  of  cold  wultjir  at  a  lixod  hour  daily  oltoD  acts 
mo!it  kindly.  Tho  ordinary  npming  injection  consists  of  «  pint  of  water, 
nud  a  tublcspoonfUl,  cuc-h,  uf  salt,  molasau,  and  aoft  wnp;  castor  oil  is 
ofloD  added  lo  it,  and,  if  it  bo  desired  to  make  it  very  active,  a  tea. 
■poonAil  of  oil  of  tuq)ontine. 

Forced  enemata. — The  forced  injection  of  largo  quantities  of  water 
fot  tlio  relief  of  oertaiD  diseoftcd  cotidilious  bos  long  beeu  omployod  in 
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no  irroffulap  wny;  but  tho  practice  has  l>«ci>mo  moro  common  ^dm 
Ci-uHtav  Simon  hi;s  provod  the  pnsailiility  of  readily  filling  the  large  nnd 
oTon  tho  small  liitvstine,  l>y  forcing  water  into  tho  rectum  nod  throu^ 
two  pationLa  eofTering  fVoiu  intcstiiml  fintula,  tho  oponin^  loading  in  tbe 
one  cnso  into  the  Invgc  intoiiliiio  nbout  tho  jnnction  of  the  cn>cum  nnd 
the  aaccnditiji  colon,  in  tlio  othwr  pmbablj-  into  the  BmuU  intextini! 
(JiTchiv  f.  Klin.  Ch\r.,  xv.).  Hosier  has  experimented  on  a  pnliont 
in  whom  a  finpor  introduced  through  the  fiiitiiioue  opening  coutd  fool 
the  ilco-cipc-al  valve.  Using  a  method  to  ho  shortly  doeeribed,  ho  found 
that  in  two  minutes  from,  tho  tinio  water  first  entorod  the  rectum  ii 
commenced  to  slrenm  from  tho  orifice,  having  trarenwd  tho  wholo 
length  of  ibe  large  intestine  (^Berlin.  Klin.  WoihenscKr.,  No.  45,  I873>. 

Forced  enemats  are  of  especial  vnlue  in  intuMuscepiion,  in  which 
(Unotuie  they  hove  not  rarely  relieved  tho  Kj'mptomii  at  once  by  me- 
ohanically  distending  and  uafoldtng  the  invaginatcd  gut,  Dr.  Mooter 
also  commend)*  them  in  A^rniVr,  and  ha«  employed  tliara  aa  anthelmintia. 
As  auch  they  are,  of  coume,  especially  useibl  againiit  the  oxyitrii  Vfr- 
tnicitliiris,  which  ofl«n  inliabits  tbo  wholo  of  the  large  intestine;  but 
Dr.  Jlo$lor  succeeded  with  them  in  removing  a  large  tape-tcorm,  prob- 
ably from  the  colon.  KBpooially  in  tho  maa  of  the  seat-worm,  the  ver- 
mifugal unemata  should  he  medicated ;  and  probably  the  MifoHt  and 
most  ofllcicnt  f>ub»t.'inco  for  this  purpose  is  (iiiaesia.  Sr.  Moslcr  used  ■ 
tablc!<poouful  of  ehloriiio-wfttcr  to  cvcrj"  pint  and  a  half  of  injection 
In  vanoua  catarrhal  and  other  diaoasoH  of  the  largo  intcatino,  Moslem 
commends  those  largo  enemata  ne  a  moans  of  cloaoMng  tho  gut,  re- 
moving acrid  Hccrotions  or  foreign  mattcre,  and  applying  local  treat- 
ment. A.  R(>Urig  {_£xperun.  Untermch.  li.  d,  PkysM.  der  Gallenabton- 
deruny,  Vienna,  1873)  having  found  that  intestinal  injections  of  water 
hape  a  very  great  influence  over  the  soeretion  of  bile,  Br.  Hosier  has 
been  led  to  trj-  forced  cnoraata  in  catarrhal  and  other  jaundices,  with 
asserted  good  results,  I  have  myself  used  In  chronic  dgsenicry  Ibrcod 
oaem.i.ta  of  a  drachm  of  nitrate  of  silver  di»eolved  in  a  half-gallon  of 
water,  with  excellent  results;  and  tho  method  is  undoubtodly  applicable 
to  the  ti-eatniont  of  acute  co!iti», — cold,  chloral,  Bubltmate  of  bismuth, 
or  other  agonciea  or  remedies  being  oHod  j?ro  re  naia. 

In  administering  thone  largo  injections  a  syringe  should  never  be 
used.  Tho  apparatus  to  be  provided  conBiBts  of  a  rectal  tube  of  hard 
rubber,  with  n  conical  point,  below  winch  arc  several  good-i^izcd  )pen- 
ingaj  an  india-rubber  tube,  two  feet  and  a  hnlf  long,  fitted  to  the  rectal 
tube;  and  a  funnel.  Tho  patient  should  lie  upon  hi^  back,  with  the  hips 
elevated.  Tbe  tube  being  introduced  into  tho  rectum,  tho  tivo  end 
with  the  funnel  \n  ruined  vertically,  and  water  poured  into  it.  When 
it  is  desired  to  force  fluid  into  the  small  intestine,  much  dcpoade  upon 
tlio  fnlroduction  being  performed  slowly,  and  the  patient  should  be 
placed  upon  his  knees  and  shoulders,  no  that  tho  pelvis  may  bo  much 
hSghor  thau  tho  eboulder.     It  is  ossontial  that  tho  tul-o  bo  fitted  with 
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s  cocit,  or  be  pinchod,  so  as  to  rogalato  tlio  piusago  of  the  liquid.     In 
thi")  wny  from  Hvo  to  ntno  pintn  ore  readily  injectcii. 

Tho  indiontlons  to  f>i!l!l  u'liEch  cnthiirtics  are  ueetl  am  ns  follows: 
1.  To  unload  thr.  boweh. — It  in  nat  necoAwiry,  in  a  nrork  Ilko  tho 
present,  to  My  anytliinf;  about  the  evil  rcetilto  of  rolftincci  focal  mattor, 
bill  only  to  point  out  tho  methods  of  roliof.  Bvforo  thiit  cnn  bo  done 
lo  ndrantflgc,  however,  a  Hiimmnry  of  tho  ctiusea  of  const ipalion  in  my 
quiixNl.  Constipation  mny  ho  well  dividv<i  into  ikciito  and  cbi-onic. 
Acute  or  temporary  ccnstipaticn  is  tliitt  which  occurs  under  epcctal, 
trnnxicnt  cir<?um«tancos,  im  in  convnlojtccnco  fi-nm  nciilo  disonao,  nnd  ta 
prcjfnanoy.  It  ii  to  he  roliovod  hy  ih«  uw  of  htxutive  ariiclo*  of  diet, 
»n'l.  this  not  siidlcing,  by  laxatives  or  purgative  modicinos.  It  should 
never  bo  forgottou  that  acute  conftipatiun  is  somoiiinos  dia*  to  orf^nio 
affections  of  tho  alimentnry  cnniil,  Auch  as  ontcritiA  or  intn!»UH(.'L'ptioa, 
or  is  caused  by  mechanical  obstnclos,  kucIi  as  u  IianI  forui^n  body  or  an 
enormous  gall-etono.  It  is  evident  that  Buch  cas&a  aro  not  eimpio  con- 
stipnlion, — that  the  treatment  roqutrail  is  CMScntinily  [tifTcront  ftotn  that 
of  tho  Inttor  alToction,  iind  is  variouH  acuording  to  tho  lotion.  For  tlio 
din^noHis  and  treatment  of  the»o  diw«ae6  the  reader  is  referred  to 
vrorka  on  the  pmclicu  of  medicine.  Cirontc  constiptition  tnay  bo  duo  to 
sedentary'  habits  of  life;  to  hubituul  overwork,  espocially  of  the  ner- 
vous syntom  ;  lo  a  deflcioncy  of  intestinal  secretion  nnd  of  porislalsis, 
apparontly  natural  to  the  individual  und  witliout  obvious  cause  i  to 
loDR-continued  voluntary  habit  of  restraining  the  desire  to  go  to  atool  j 
to  lend  or  other  forms  of  poimning;  nnd  to  disonsos  of  tlio  nervous 
system  producing  a  paralytic  stato  of  the  inleatina]  muiicular  iibres. 
It  is  evident  thnt  in  the  treatment  of  tbesoTsrioiis  forms  of  constipa- 
tion duo  rcgnrd  miwt  b«  paid  to  tho  cause,  which  should  nlwaye,  if 
possible,  Imj  removed.  There  are  alBO  certain  cardinal  principlca  which 
apply  to  tho  trentmunt  of  all  forms  of  chronic  constiputioa.  They  are 
as  fa\  lows : 

1.  A  volnntATy  effort  at  defecation  is  to  b«  daily  made  at  s  fixed 
hour,  wholber  tho  desire  oxiats  or  not. 

2.  McdicincH  arc  to  bo  avoided  as  (Wt  as  powdble,  a  ttuatainod  effort 
being  mnde  to  rc^lAtv  the  bowels  by  means  of  diet. 

Z.  Id  Tory  many  casM  the  daily  use  of  ooemnta  of  cold  water,  with 
tttontton  to  diet,  sufBcos  to  attain  the  desired  rraulL 

4.  If  modicince  become  necu»snt^-,  m  mnull  on  amount  m  will  suffice, 
and  the  mildest  dnign,  aro  to  bo  used.  Purgatives  or  Uixativee  are  aX 
best  merely  tcnvpomry  dovicos,  and  if  abuso<l  in  co8tivenci?8  incrooM 
the  trouble.  So  far  as  can  be,  the  atl«mpt  should  be  to  produce  a  per 
manent  impression,  an  alteration  of  the  intotitinal  glandular  net  ion  or 
periittalfiia  ThuK,  whon  atony  of  the  muifcular  coat  oxi'ts,  atrycboiiio, 
or,  according:;  to  recent  cxpcrimenta  and  clinical  observations.  Calabar 
bean,  may  bo  employed;  if  tho  hepatic  or  oilier  glands  are  habitually 
torpid,  nilro-muriatic  acid  may  bo  adnuniBlnnML 
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\7h«Ti  eonfttlpAllon  Is  ftttonJurl  with  low  gplrlU  And  a  coated  ton^io, 
it  is  almost  slvrnyn  duo  to  a  deficiency  of  ciccrction,  mid  may  bo  looked 
upon  as  a  r»nn  ol'  d^v^pcpsia :  in  euch  cases  nitro-niumtic  acid  ta  osp«- 
oiallj  Taliinblo,  but  somotimos  &  mild  morcurial  courso  seems  almost 
imporativo. 

A  socond  usoof  cothnrtics  under  iho  proi^cnt  indication  ts  toromoro 
ofTonding  matorialH,  tis  jndigofltible  or  irritant  fDod,  foreign  bodioft,  acrid 
dnchargcB,  etc.  For  thcso  purpoBoa  n  bri«lr,  quickly -acting  purgathra 
ia  gont'rnlly  bout, 

2.  To  drptfie. — On  account  of  tho  largo  serous  flow  which  thej  prcv 
duno,  tho  liydra;;ocuo  catbarlica  whon  freely  oxbibitcd  causo  a  Tcrf 
dericlotl  goneral  doplotion. 

Local  dcplotiou  by  means  of  cathaitiea  is  called  for  in  congatwn  of 
tha  portal  circulation,  as  well  as  in  dyse.iitery  and  other  aculo  inlostinai 
tnflnininatioiis.  Under  the  first  of  tbo«o  couditions  may,  wo  tbiok,  bo 
inoludtid  wilbout  violonco  oases  of  the  Bo-cailod  '*  torpidity  of  the  liver," 
which  will  be  discusxcd  in  tho  article  upon  calomel.  In  i\.CM\jbinttstijuU 
infiammatiojiS  tho  Hulincs  are  to  be  prcfurred  when  depletion  ia  doaired, 
as  they  produce  very  larf;o  Boroua  diiKhargcA  and  are  not  at  all  irritant. 

8.  To  promote  absorption. — By  implying  tho  blood-vcssulfl  tho  co. 
thnrtics  favor  the  absorption  of  the  exuded  fluid  in  general  dropay. 
For  this  puriioBo  tho  hydrapoguca,  and  cspceially  clatcriuio,  aro  tho 
let  purgatives.  Tho  production  of  catbari^is  is  the  suroat  method  of 
iHef  in  gonerni  dropty,  also  in  ascites;  in  other  forme  of  local  efTiiaion 
its  oflbcta  aro  leas  lunrkod.  Aa,  bowovcr,  purgation  ia  tho  moat  ex- 
baosting  of  all  the  plans  employed  for  the  cure  of  dropsy,  duo  regard 
muat  always  bo  had  to  tho  strength  of  the  patient.  It  i»  froquenlly 
ncceBfiary  actively  to  support  or  oven  to  itimiilato  while  it  ia  bcin^ 
carried  out. 

4.  Ta  revxilse. — The  long  tract  of  tho  alimentary  cnnni  ofibrds  a 
great  extent  of  surface  upon  which  to  practise  revuUion  in  certain 
brain-diseasoB,  as  in  mania  and  rheumatic  or  gouty  irritation  of  the 
cerebrum.  In  hypntcmia  of  the  brain,  purgatives  do  good  by  depleting 
aa  well  t>s  tiy  acting  a&  rcvulHivvn.     Thu  dniaticti  ehould  bo  pruftsrrud. 

5.  TocUminate. — It  cannot  bo  doubted  that  tho  two  of  purgatives  in 
cuch  diseases  as  fevers  and  cholera,  with  the  idea  of  oltminating  eomo 
materia  morbi,  rosta  simply  upon  a  crude,  nnproved,  and  probably  falao 
pathology.  In  rliouiimtic  disease  and  in  gout  it  h  more  prohablo  that 
they  do  good  in  this  way,  nlthoug-h  it  is  by  no  moan»  certain  that  tho 
advantage  derived  IVnm  their  use  h  not  tiimply  duo  U>  depletion.  In 
casca  of  rctiiincd  renal  secretion,  ihocvidcnco  hi  very  divided  that  they 
do  aid  in  dcpamling  the  products  of  retrograde  metamorphosis  ft-oin 
the  blc»od. 

8.  To  injlupnoe  the  ppfvie  eirculation-. — Tho  only  ptii^tivo  used  for 
purpose  i?i  aloes,  in  the  arlble  upon  which  all  that  Is  noooivtary 
bo  said  upou  the  subject. 
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Afl  has  been  nlroady  stited,  constipation  aboulcl  always,  wlicii  pos^ 
«lh!o,  1)0  OTcrconitf  by  laxntire  food.  There  arc  two  qtiaiitios  by  virlu© 
of  which  food  18  loxntivo.  Chi«f  of  th«M  is  bulk.  All  aliment  which 
contninn  a  largo  amount  of  innntritious  matoriul  afFurdii  n  lur^go  ro- 
BiiJuiim,  whifS,  by  distending  tlio  inteslino,  stimulates  peristalsis.  Coo- 
tniriwieo,  articles  of  diet  which  0.1*0  highly  aulritiouM  aad  aflunl  but 
Itttlo  rcsidanm  arc  const ipattn;;.  Thie  holds  good,  more  or  loss  strictly, 
among  tho  lower  animak.  Thus,  the  flmh-cating  camivorn  nro  habitu- 
ally constipated,  the  5ras.i.€at in^  horbivora  very  generally  lax.  Owing 
to  ita  containing  so  littlo  of  tliv  innutritions  portion  of  the  grain,  the 
finettt  white  flour  favom  a  coDliVQ  habit,  wbtlo  tho  "  cracked  whoat,"  in 
whfcli  ihu  wbolu  grain  is  catun,  i»  taxniivo. — ns  to  a  still  grvator  dcgreo 
IB  bran,  which  is  componed  almost  wholly  of  the  busk  of  tho  whoat, 
tho  l«Mt  nutritious  portion  of  it,  and  therefore  leaves  a  large  residuum , 
after  digestion.  Cracked  wheat  h  boilud  iuto  a  sort  of  Jelly-Uko  ma««, 
and  eaten  with  cream  and  sugar,  while  brin  is  taken  in  the  furra  of 
bran  bn>ad,  brau  crockore,  or  bran  mush.  Ut^oltcd  fioar,  contuininf; 
the  wholo  of  tho  grain,  is  about  equal  to  cracked  wheat,  and  14  often 
made  into  bread.  Tiuiiatt  jnral,  in  tho  form  of  cakes  or  of  mush,  iH 
highly  nutritimu,  and  somewhat  laxutiru;  oalmeul  is  dueidodly  Iaxa> 
tivo,  scarcely  so  much  so  as  bran,  but  much  muro  nutritinuK.  Whoa  it 
agrees  with  tho  stomach,  and  \s  oa«ily  digested,  it  is  probably  the  txwt 
of  all  those  laxative  artielcs  of  food.  As  thu  outs  produced  in  southum 
climates  are  very  Inferior,  care  shoiiM  bo  taken  to  procure  ontmeol 
manufactured  ft-ora  Korthcm  grain.  It  should  bo  thoroughly  cooked, 
and  is  boat  eaten  in  the  form  of  a  thick  purridgs.  In  dyspopetA  all  of 
them  articles  wmctimcs  disagroo  with  tho  etomacb  and  cannot  bo-  used. 

Some  dietary  artictos  seemingly  possess  dynamc  laxative  powers,— 
ix^t  they  exert  a  direct  action  which  ia  not  moohanieal,  but  is  similar 
to,  although  fhr  lc«4  active  than,  that  of  tho  true  piirgativoA.  They 
intensify  the  intestinal  action.  Chief  among  substances  of  this  cIubh 
are  molasstt  {Syrupvx  Faacas,  U.S.),  and  its  oongonor,  brown  sugar; 
white  sugar  {SarcKamm,  U.S.)  probably  does  not  shore  those  taxativo 
powore ;  sugisr  of  nalk  {Saccharum  X-i.-fi*,  U.S.)  is  probably  also  nearly 
inert.  Of  course,  groat  care  Si  usoally  neccasary  in  talcing  ativantagv 
of  the  Inxatire  virtue  of  molasses,  on  account  of  tbo  danger  of  pro* 
ducing  formontation  and  acidity  in  the  primn  viv.  An  obvious  do- 
duetloQ,  however,  is  to  encourage  the  use  of  brown  iti8lfl<ad  of  whito 
sugar  to  those  of  constipated  habit. 

'itiero  arc  corlaio  foods  which  combine  the  two  molhods  of  action 
spoken  of.  Chief  among  those  are  the  fr^sh  acidulous  fi-u'ta — such  as 
apple*,  poars,  etc. — and  tho  dried  fi'niis.  Of  the  latter,  tho  fig  (FiViu, 
tTA)  is  ono  of  the  most  palatable,  and,  owing  probably  to  the  gival 
namber  of  email  seeds  which  it  contains,  is  tho  most  ellicient,    Pninea 
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(iro  mmrly  as  agrooabHo  aa  figs.  To  n  limited  oxlcnt  the  finest  rarfotlM 
iif  iheiii  may  bo  caWn  raw  ;  but  thoy  nro  ospeuinlly  to  bo  rocommcDdwl 
Btowod.  liVhcn  it  is  noeo9»ary,  a  pinch  of  sciDia-learcs  mny  he  cooked 
with  tlicin,  and,  if  it  bo  not  mudc  too  Inr^,  increafloa  tho  ncttrity  af 
the  dwsert  without  offectirj^  \X»  flavor. 

Among  cori9ti|mting  artioios  of  dlot,  it  is  only  iioooasoi-y  to  vaXi 
Altontion  to  milk  a«  one  of  tho  most  decidod  of  the  clow. 

Tbo  Inxatiii-e  romedics  of  tho  U.S.  Pfctirmacopcoiaoro  as  foUowa: 

TAMARINDtrS— TAMARINDS.     0.8. 

The  presorved  pulp  of  thn  fniit  of  Tain«rindus  Indica.  a  larga  tree, 
natiro  of  the  East  amJ  West  rndiea.  The  fhiit  is  a  liroad,  compreseod 
pod,  umuilly  from  four  to  six  incliea  lonj,  somewhat  cur\'<d,  with  an  ex- 
terior broivn  hard  rind.  It  containit  soods  cnclosvii  in  cclU  formed  of  a 
lough  mcmli]iino,  hctwcL-n  which  and  the  rind  is  an  acid  pulp,  the  medi- 
cinal part  frf  thu  ft-uit.  TamAi-inds  are  pi-cucrved  for  market  by  stripping 
off  tho  outer  rind,  pnclnnij  tho  inner  porlion  in  layers,  and  powring  on 
bailing  syrup.  In  tho  markol  thoy  aro  offered  as  adhosive  mamos  com- 
posed  of  pulp,  membranes,  etriiigs,  and  seeds,  and  harJng  a  sweet  acidu- 
h>ita  titeto.  They  contain  n  good  doul  of  citric  acid,  much  less  tartaric 
aoiii  and  a  little  niatie  acid.  Thoy  arc  used  chiefly  in  making  rofri^orant 
acidulous  drinks  for  fever,  and  tn  conralcsconoc  as  a  Inxattre  ai-ticle 
of  dlot,  half  an  ounce  to  an  ouneo  or  more  being  cntcn  like  prcacmuL 
Tkey  enter  ioto  tho  oflicinal  coiifectioti  of  eunna. 


MANNA— MANNA.    U.S. 


An  exudation  of  (he  European  ash,  Fnixinua  Omus,  chiefly  pro. 
ducod  ia  Sicily  and  Calabria.  There  aro  three  varieties  of  il.  Tho 
best, /•i/.v^  mannti,  occurs  in  uno(]iml,  rough,  stalacli to-like  pieces  with  a 
erj-atallino  or  granular  JVaclure,  and  is  obtuinod  in  the  bottosL  and  dpy- 
cat  wcailier  in  July  and  Anguat.  Tho  nest  quality,  mnnna  fa  torts, 
consists  of  pieces  yf  flake  matina,  mi.'tcd  with  a  soft  browoisb  matter; 
it  is  oblained  in  Seplombor.  Fat  vtiintin,  a  soft  riseoua  mnsa,  vbich 
exudes  during  lh«  wet  weather  in  the  Inttor  part  of  October  and  tn 
November,  is  the  least  valuable  variety.  Manna  has  a  tillght  odor,  a 
sweet,  mawkish  taste,  and  should  oonlain  (Votn  forty  to  eighty  per 
cent,  of  tho  wieeharino,  nctive,  crj-giullino  princlplo  ManniU,  which 
difTuRi  f\*ora  ordinary  sugar  in  not  containing  equal  parts  of  hydrogen 
and  oxy^^n,  and  is  therefore  not  readily  convertible  into  gmpc  sugar 
or  its  derivative,  alcohol. 

TiiEBAPKiTics. — Manna  is  a  gentle  laxative  in  large  doeo«,  eomo- 
timos  causing  flatulence  and  pnin.  It  is  rarely  used  hy  ilHetf^  but  is 
added  to  infusions  of  more  powerftil  purgatives,  lo  cover  their  taste 
and  tud  in  their  effects.  The  la-xativo  dose  for  an  adult  is  half  an  ounce 
to  two  onncc!i :  for  a  child,  one  lo  four  drachms  in  an  ai-omatio  inl'Usion. 
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Cassia  Fistixa.  TT.S. — Purging  Cassia  is  the  pulp  of  a  hard,  black- 
i»h,  oylindricjil  pod  fron]  one  to  tvro  foot  ia  lonj^th  and  about  no  iooh 
in  dinmctcr,  having  on  ono  efd«  a  einglo  and  on  tbo  other  a  doublo 
dark  bund,  running  tho  whole  lonj^th  of  the  pod,  and  marking  tho 
I»o«iiion»  wlioro  it«  vrIvos  are  united.  The  pods  are  produced  by  a 
lar^  troo,  Cassia  Fintula,  a  native  of  Egypt  and  India.  Tho  dark, 
8Tr««ti9b,  aoiduloufl,  officinal  palp  may  be  used  ae  a  laxntivo  in  dos«e 
of  half  an  onnco,  but  is  apt  to  cauw  ^ping.  It  ontora  into  the  offi- 
cinal coofortion  of  senna. 

FRAHOtTLA.  U-S. — The  bark  of  Bhamnue  Frangula,  one  of  th« 
buckthorns  of  Europe,  is  oonsiderably  uaed  abroad  as  a  laxative,  and 
contains  a  crystalline  principle,  FramjitUn,  besides  gluco«ule^  of  which 
Emcdin  is  also  found  in  rfauburb.  In  this  country  it  is  employed  rery 
raroiy,  but  tho  bark  of  Rbamnus  Pursblana,  or  CuUfomia  buckthorn, 
is  Tory  largely  as«!  under  tho  natno  of  Ctuatra  Sagrada.  It  probably 
containa  prini-ipttie  either  identical  ivith  or  allied  to  thoee  found  in  the 
European  bark.  In  many  casoe  ite  fluid  oxtrnct  acte  mont  happily  an 
a  laxative  in  hahitvai  constipation,  although  somotimua  it  cuuboh  griping 
pains  and  irritation  of  the  mucous  membrane.  The  best  results  are 
usually  to  bo  obtained  by  giving  from  ton  to  fifloon  drops  of  I  ho  fluid 
extract  one  or  two  hours  after  meiila;  rarely  half  a  fluidrachm  giron 
at  bedttino  seems  to  suit  bettor  an  individual  caso. 

£vONTicoa,  U^.,  or  WoAm,  tho  bark  ol'  Euonymus  atropurpurouA, 
wa«  found  by  Noel  Paton  {Itrit.  .Wrji.  Journ.,  1S86.  i.),  when  given  to 
dogs  io  small  dose,  to  increace  grwitly  the  eliminatioD  of  urea  and  uric 
acids,  and  by  Profemor  Rutherford  to  be  in  large  doae  an  active  chola- 
gogno  in  dogs.  In  man  its  oflvcts  are  often  meet  happy  in  caeca  of 
habitual  eonatipaiion  and  hepatic  torpor.  It  aola  verj-  alowly  and  purges 
only  Qiodemtely.  The  dose  of  the  fluid  extract  is  a  dewnrt-  lo  a  table- 
spoonful  ;  of  it«  rceinoid  extract,  monyntta  (tho  host  prupurnlion),  two 
to  foar  grains :  in  cases  otdiftpeptia  it  may  bo  repeated  vitb  good  rMolta 
two  or  throe  tiraaa  a  woek. 

MAONBSIA— LIGHT   MAGNESIA.     U.S. 
B£AaNB8IA   PON  DEROSA— HEAVY    MAGNESIA.     U.S. 

The  hetiri/  and  tho  light  inagnesin  differ  only  in  their  phyRical  ehamc- 
toro,  the  particles  being  difForontly  a^^regatad.  Tho  carbonate  of  mug* 
neaiwoi  {Magnesit  Cardenas,  U.S.)  is  ntanufhctured  by  precipitating  a 
solution  of  sulphate  of  nuignunium  by  one  of  carbonat«  of  sodium.  If 
tho  two  solutions  be  conocQtmtod,  the  dense  or  heavy  carbonate  falls ; 
on  the  other  hand,  if  tho  solutions  bo  dilute,  the  precipitate  ts  a  tight 
carbonate.  Heavy  magnesia  la  obtained  by  cnlciniog  a  heavy  cnr- 
honato;  light  magnesia,  by  nning  n  light  carbonate.  All  of  thc«o  siib- 
alancea  are  of  a  mllk-«'hite  color,  and  nccnr  in  powder;  tho  cnrbonalea 
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eometimw  in  very  light  cubical  blocks.    Tfacy  are  all  practically  In»oIu^ 
bio  in  water,  f^-eoly  nolublo  in  dilute  acid,  aitd  in  the  jiresence  of  ucids 
thvy  all  act  a»  alkalios. 

TnRaApEDTica — Uta^oeia  ami  itn  c&rboaato  act  in  tho  Eamo  manner 
upon  tbc  buman  economy,  boiiic;  both  iinlmid  niid  [axativ«.  For  tbcir 
|mrgntu*o  pow«nt  tlioy  nm  prubiibly  ilqjundont  upoa  tli«  prcecncQ  of 
aciUit  in  tho  primic  visv.  and  bcnce  thoir  ofTecta  var^'.  Thoy  are  some- 
timci)  tal<«n  as  h^bitunl  la^tntJTcs  by  poreons  sufFcrin^  (imm  acid  dgth 
pepsia ;  but,  iw  thoy  nru  said  at  tlnia^  to  acoumulat^  in  the  inlostincx  and 
to  do  harm  machanically,  thin  UHe  of  them  nbouM  be  discountenanced. 
They  are  very  fhtquently  employed  in  coi^nnction  with  Epsoni  anlt^ 
eenna,  or  other  of  tho  mora  powerful  piirgativoe,  on  account  of  their 
antacid  properties.  Thoir  chief  use  is  in  uoute  airid  dyspepsia,  iii  tick 
heaiiache,  tn  some  forms  of  diarrhien  with  exceAaivo  acidity  in  cKildnui. 
in  gout,  rheumatism,  and  in  various  cuianeaua  offectioM, — wheruvor,  id  a 
woi-d,  a  lu.xativo  untatid  is  indiculod. 

Administration. — ^The  do«o  of  the  cnrbonato  ik,  for  a  child  a  year 
old,  from  five  to  twenty-flvo  grains,  uetoniiiig  to  thu  otfcct  desired  ;  for 
AQ  adult,  half  a  drachm  to  half  aa  ounc« ;  that  of  tbo  mftgnetta  a  about 
onC'ftnh  loss. 

SULPHUR. 

Sulphur  ieofRclnat  in  thi-ee  forms:  Sulphur  ScBUiiATnir, or  .PTenflers 
of  Suiphur;  SuLi'iiUR  LoTUw,  or  tVaghol  SutpUur;  and  Sulphcr  Pam- 
ciTnxTvn,  or  Precipitated  Sutpliur.  Tho  tii-si  of  thoso  is  mado  by  Bub- 
llming  Aulphur  into  cool  ehnnibcrti,  and  always  contnins  iiomo  Rulphiiria 
iicid,  generated  during  the  proeoss.  When  IVood  fi-ooi  the  acid  by 
wncliitig  with  warm  wnter  and  umTiionin,  it  conAtitutofl  tho  waahod 
sulphur.  The  U.S-  I'bannacopocia  directs  tho  precipitated  eulphur  to 
be  prepared  by  boiling  limo  and  sulphur  to;»uther,  so  as  to  form  a 
sulphide  of  calcium,  and  precipitnting  this  with  hydrochloric  acid. 

The  sublimed  and  tho  washed  sulphur  occur  aa  Bulpliur-yollo\f,  cr^-*- 
tnllino  powdenj;  tho  pt-ecipitatcd  as  a  whitish  powder,  whoso  partieloa 
are  often  eohoront  into  fciublo  him  pa.  For  an  account  of  the  varions  allu- 
ti'opic  forms  of  sulphur,  and  its  chemical  propurticn,  tho  reader  is  i-eforrod 
Lo  works  on  uhcinislry.  It  ii*  insoluble  iu  water,  but  solublo  In  alkaline 
eolutions,  in  alcohol,  tho  fixed  and  volatile  oilx.  chloroform,  other,  etc. 

PiiYsioLootoAL  Action. — Whon  applied  toi-alty,  iiulphur  is  almost 
without  influence.  Taken  internally,  ii  is  dissolved  to  some  extent  in 
tho  alkaline  intestinal  Juices  and  abmrbod.  It  baa  been  detected  in 
tho  miik,  (iweat,  urine,  and  oven  in  tbo  breath.  It  would  appear  to 
BUlTcr  oxidation  in  tho  systeiu;  at  leuHt  it«  ingestion  is  followed  by  In- 
crease of  tho  urinary  Hiilphurio  ncid  (Hogondburgcr,  Centralbl.  f.  Med. 
Wissen.,  1877,  333).  When  in  ttuflicient  quantity,  sulphur  actfl  as  & 
mild  laxatire,  producing  soft,  semi-lifiuid,  feculent  stools,  accompanlod 
gonvrally  with  much  ofTonsive  flatus  of  sulphurettod  hydnigen.  It  m 
affirmed  that  in  some  Instances  the  latter  gns  hu  boon  so  Aeely  gen* 
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«r!ito<]  and  absorbed  m  to  cause  eystomio  polsonloj;.  Cas«8  have  also 
boon  roporteii  in  which  tho  flowoni  of  sulphur  actod  a«  an  irritant 
poison;  but  ibis,  without  doubt,  has  been  owing  to  thoir  containing  a 
largo  qiuntity  of  sulphuric  acid.  Its  continued  um  ha«  probably  Hoino 
effect  upon  nutrition;  tho  socretioas  gonwriill}'  arc  slightly  incrcosod, 
and  HOm«  have  atfirmed  that  tbe  lemperAlure  ia  finnicn-hat  Dluratudj 
but  iho  truth  of  tbia  l»  cortainly  vory  doubtftil.  The  results  of  clinical 
exporioiice  indicate  that  it  has  an  especial  tendency  to  act  upon  tho 
skin  and  mtioous  mcmbraoes. 

TuERAPECTicg. — Aann  habitual  laxative,  sulphur  ha«bccnu»ed  with 
asserted  udvantugc  in  l-ahch  of  hrmorrhoiils  and  of  chronic  rheumatism. 
In  subjcot«  of  tbe  Utter  diaeaw  it  ia  claimed  that  it  exerts  a  benofioial 
alterative  influonco,  fspocially  in  iciatica  and  in  imnficijo  and  otlit-p 
variutiea  of  m-asailar  rlummatism.  It  has  aleo  been  emplojed  as  an 
alterative  in  varioue  t;ulanoou8  atTucttuns;  and  in  tho  furm  of  natural 
sulphur-waters,  used  externally  and  internally,  ibore  is  much  testimony 
Its  to  its  value  in  both  rheumatic  and  skin  diftUAHOs,  It  is  affirmed  by 
Dr.  Doit  {Qa2.  da  ffdpitaui,  Oct.  24,  16B5)  that  tbo  natural  sulphur- 
wnton  arc  of  vcr^*  ^reat  value  in  tho  tiiiatment  of  clironto  eyphitis,  oa 
they  undoubtedly  are  in  chronic  ^out  and  rh^matism.  They  may  l>o 
Bubstitutod  by  tho  nrtificial  sutphur-wator  doHcnbcd  under  the  beading 
of  Expcctorauta.  Sulphur  is  very  largely  used  as  n  ]>arasiticido  in 
coacs  of  itch.  Dr.  Tilbury  Fox  recommends  ita  application  in  tbe  fol- 
lowing manner.  lie  snys,  "  I  have  applied  to  all  papules  and  vesrWM 
the  following  ointment:  sulphur,  half  n  drachm;  niumoniochlorido 
of  mercury,  four  gmiaa;  croodoic,  four  drops;  oil  of  chamomile,  ten 
drops ;  and  an  ounce  of  lard.  This  in  rubbed  in  nij^hl  and  moniiuj;  lor 
tbrvo  days,  onpocinlly  to  tho  inlordi^jits  and  wrists ;  the  same  shirt  ia 
kept  on  till  the  third  day,  when  it  is  changed  and  a  warm  balb  given. 
Tlia  use  of  the  pnnisittcido  for  two  or  three  daya  should  bo  followed 
by  a  good  washing  aud  tho  diecontinunnce  of  the  remedy  ibr  a  night. 
If  ibo  patient  be  not  troubled  with  itching  during  the  night,  we  may 
conclude  that  tbe  acari  are  killed,  and  all  we  ne«d  to  do  is  to  j^anl 
aguiniit  the  batching-out  of  frush  aotri  by  the  tight  application  of  our 
pansiticide  once  a  day  to  any  'pimply*  or  itchy  place  for  a  fuw  d»}*a 
longer,  taking  caro  tbut  tho  foul  clothes  are  well  boated  or  m-alded. 
'  Not  too  atrong  and  not  too  long,'  in  my  rule  in  the  u«o  of  remedies  for 
scabies.  The  occuiTenco  of  rod,  rough,  er^'tbematous  patcboe  ts  a  aign 
that  Uio  remedy  it«elf  is  creating  a  disoaso." 

Adjunutratiok. — Sulphur  iagunerally  given  in  powder,  mixed  with 
ayrup  or  molaanea.  Dote,  as  an  alterative,  ten  to  twenty  grnina  tbreo 
tixaea  a  day;  as  a  laxative,  one  to  three  drachms  at  bedlimo. 


PoTAssA  ScLpncaATA. — Sulphurated  Pofaun  is  prepared  by  boating 
together  sulphur  and  cnrbonato  of  potaiwium.  It  occurs  in  liver>browii 
fragmoots,  which  form  an  orango-yellow  solution  to  water.    Ita  taatc  ia 


710 


tOCAL  REMEDIES. 


acrid,  alkalino,  and  vorj  diragrouablo.    Whon  moi8t«Dod,  it  foobly  cmiU 
tha  odor  of  Rulphurottod  bydfogcn. 

Locally  nppliud,  the  sulpliurot  of  ]K>taiisium  is  a  wry  decided  irri- 
tnnt.  Tnkoa  in  largo  quantitioa,  it !:«  a  viuloiit  coi-rosivo  iioiaoc^  and  is 
MiiU  to  liuvu  produced  fatal  gostro-mteetiDal  iQ^aaimfltioiu  Id  m«dioiiM 
it  has  until  witliin  n  very  ehort  timo  boon  employed  only  oxtornal!/. 
Tt  has  been  usod  as  a  stitnulatiog  oiuttiiuDt  (5^1  to  %jt)  m  various  ftkiii> 
affuciious,  and  is  also  used  for  tlie  formatioa  of  sulphur-batbs,  the 
Btronglb  of  which  ehouEd  7nry,ncconling  to  tbo  roquirementa  of  tpocidl 
catioa,  fi-om  two  tu  six  ouucus  of  thu  drug  in  tLirLy  gallons  of  trater. 
They  should  bo  taken  wann,  tbe  patient  remaining  in  from  tvoDtjr 
minutes  to  two  lioura,  and  aru  iwtid  tu  cauao  a  goucral  exvKemci^ 
amounting  in  eomo  suscoptiblo  pcraoim  to  bigli  fovcr.  When  cmployod 
strong,  they  KometinieH  occasioiii  a  papular  eruption.  They  have  been 
wiG^  lu  cKronie  rheumatism  and  in  various  ac^iiy  aftin-duecues. 

CxLX  SuLPBURATA.  U.S.  Sulphurated  Lime. — In  tho  JjoneM  for 
February,  1874,  Dr.  Sydney  Ringer  recommended  in  the  most  laudatory 
mauQcr  sulphido  of  culcium  in  fnrqucDtly<rui)outtid  dosos  of  a  teutb  of 
a  grain  in  boili  wbou  they  appear  in  succossive  orop6,  and  to  various 
scrofulous  and  otLer  unbuullby  sores^  such  an  occur  «8pccially  in  cblklron, 
also  in  scrofuloua  glandular  enlargements.  The  value  of  tbo  remedy  has 
been  ooiidrmed  by  Dubring  and  others ;  it  10  often  given  In  Lalf-graio 
dosiw.  Tho  Calx  Sulpburata  of  tbo  PhormaeopcciA  contains  not  mor« 
thiin  thiny.six  por  cent,  of  puro  sulphide  of  caldum,  but  is  tho  codl- 
luorcial  article  known  by  tlmt  name. 


PURGEa 

OLEUM  RlCQfl-CASTOB  OIL.    U.S. 

A  fixed,  nearly  odoHoss  oil,  of  a  nauseous  taste,  obtained  (bom  the 
seeds  of  Ricious  conimuuiu  by  oxproasion.  Tho  soods  aro  slightly 
warmed  before  bouig  put  under  prceaure,  so  as  to  liquof^-  tboir  con- 
tainod  oil ;  and  tho  crude  oil  obiaiitod  fh>m  thom  ig  boiled  with  a  small 
amount  of  water,  so  as  to  coagulate  its  albuminous  impurities.  Tho 
oil  was  formerly  manufactured  by  means  of  alcohol,  also  by  boating 
the  ecods  or  by  boUiug  them  in  water,  and  several  varieties  of  it  ox- 
isted  ;  but  these  are  no  longer  in  tho  market.  Castor  oil  is  remarkable 
for  being  soluble  not  only  id  ether,  but  aUo  in  alcohol  Tho  castor-oil 
seeds,  or  bciitta,  as  thoy  aro  commonly  called,  conUiin  an  acrid  fixed 
priiiotple,  Hicin,  which  makes  thom  exceedingly  poisonous.* 

PHT»inLOOiCAi.  KrrKCTB. — Cajitor  oil  actii  upon  tlie  human  organism 
an  0.  mild  but  decided  purgative,  producing  copious  fluid  fiecul  dischnrgus, 

*  Fork  Ter7  eUborat*  mciuoir  ea  tbit  iinncipte  b;  Eobift  »a.i  Ettlliii«rk,  »**  Aritittm 
narmak.  l—l.  m  Oarjiat.  iii. 
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»nd  Id  orerdoeoe  aomotlmoa  vomlttng,  and  nlwayn  purging  firocly.  It 
18  a  mattor  of  aoino  doubt  whether  tho  propoiiics  of  th«  offlvinal  oil 
aro  or  are  not  duo  to  tho  pnMonc«  of  a  minuto  quantity  of  Iho  uvrid 
principle  of  the  Beodii;  although  tho  probabililica  aro  in  Aivor  of  iho 
aSSimativo  ]M«poulioa.  Tliat  thii  oil  or  ita  oclivo  priitciplo  u  absurbcd 
ia  proved  by  analogy,  and  by  tho  facttt  that  in  childrou  it  BOmolitnM 
piirgM  whon  rubbed  upon  tho  elcin  of  the  abdonion  (Canvano,  inotod 
by  Still^),  and  that  when  taken  iula  tho  stomach  it  boe  boeu  known  to 
exude  from  the  tskJn  (WanJ'a  case,  London  Med.  Oae.,  v(4.  x.  p.  377). 
In  rogard  to  itA  cxifttonoe  in  tho  stoola,  tho  to«tiniony  is  conflicting. 
ThuH,  Buciiajin  {Tirchow's  Archiv.  bd.  xii.),  aliliougb  be  tmbmittod  the 
pniuiagcs  produced  by  it  to  caroAil  chemical  manipulation,  fnilod  to 
dotoct  it  or  any  of  its  dcrivativca  in  them ;  but  Bird  (quoted  by  Still^) 
and  otJier  obwrvors  alfirin  that  it  can  bo  soen  by  tho  eye  In  the  dejecta, 
either  aa  oil  or  in  tbe  form  of  cascoua  flakcts.  According  to  the  oxporU 
tavDt  (quoted  by  Slille)  of  Hale  upou  biinMlf,  half  an  ounoo  of  cantor 
oil  injected  into  a  rein  prodticca  malaietc,  nauaua,  I'uintneas,  anxiety,  and 
goRcnil  dulnoM  and  doprowion,  without  pui-jriiig. 

I'll EaAPKUTic»- — On  account  of  tlie  mildncsa  of  Ha  action  and  tbe 
cepocial  property  wbicU  it  uppcara  to  have  of  Aoothing  an  irritated 
bowel,  castor  oil  is  constantly  cmpJoyivd  whenever  it  i»  desired  simply 
to  evacuate  tho  intosiinal  canal ;  not  so  much,  however,  in  cAronic  ooa- 
ttipadon  as  when  a  tompomry  aetiun  ia  ulunc  n-quircd.  In  various  in- 
flammatory or  irritative  afleclioaa  of  tho  alimentary  canal,  ca«tor  oil  is 
of  llio  gi-oatoat  Bcrvic'O,  partly,  no  doubt,  by  removing  acrid  irritating 
.iccrction.1  or  foreign  materials,  suob  aa  undigested  food,  and  partly  by 
causing  a  dcpleiioD  of  tho  oongosted  vessela,  but  also  apparuutly  by 
virtue  of  au  almort  epociflc  power,  which  renders  it  the  moat  aaliafiio- 
tory  enthartie  in  these  eaaos.  Tfaii  is  e6|>eciully  Men  in  tho  acute  diar- 
rhiraa  and  oven  in  tbe  chronic  enteritis  of  children,  but  abto  hulda  good 
in  the  diarrhaaa  and  dt/ienteries  of  adultit. 

Within  tho  last  few  years  a  good  deal  has  boon  written  in  regard  to 
the  use  of  the  Iciivos  of  the  ciuttoi'-oil  plant  as  a  galacfagogve,  and  hu(S* 
ciont  ovidenoo  baa  been  brought  forwUrd  to  render  them  worthy  of 
sumo  confidence.  A  poultice  made  of  the  freitb  leaver  Bhould  be  applied 
to  the  breaats,  and  a  tcaspoonnil  of  a  fluid  extract,  prepared  irum  tbe 
same,  should  bo  exhibited  throe  or  four  times  a  day. 

Adiiiwibtratiok. — Castor  oil  ia  very  nspuUivo  to  the  palate,  so  much 
so  oa  to  nauseate,  or  evon  vomit,  by  its  taste,  some  Hu&eeptible  individr 
aaU.  It  has  boon  the  habit  to  administer  it  in  emulsion  with  a  strong 
mint-water,  or  to  give  it  in  the  f^t>th  of  purlor  or  in  a  cap  of  hoi  cofTeo ; 
but  by  far  the  bettt  pbin  is  to  mix  it  with  an  oqual  part  of  glycerin  niid 
to  add  two  or  three  drops  of  tho  oil  of  ciDDamon  or  of  gauUboriii  to 
each  doee.  The  subfitnncos  do  not  stay  mixed,  but  separate  on  Rtntidiug: 
when  used,  they  may  bo  made  temporarily  to  recombine  by  shaking  ibu 
bottle.    As  glycerin  Jiaa  foctlo  kxatiro  power,  on  ounce  of  this  mixtum 
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roprosonts  a  lilllo  more  than  bnlf  nn  nunco  of  tho  oil.  It  sbouIJ  b* 
tAkon  directly  out  uf  the  spoon.  Tlio  Hill  purgative  dose  of  (he  oil  is 
half  an  ouiieo  to  nn  oiinco  for  ati  aihiti ;  fur  aii  infant  n  year  old,  one 
to  two  toospoonfuln.  In  dyacnlciy  it  \s  nometimcct  ndTaQla^oous  to 
f^ive  tho  drug  in  email  dose  every  tlireo  boura  until  a  decided  purga- 
tive operation  is  induecd. 

Toxiaiuxir. — Allhough  cantor  oil  ia  bartnlesa,  the  beans  contain  au 
acrid  principlo  which  renders  tbem  e-icooding-ly  poieoiioim,  thivo  of 
them  having  sufficed  to  destroy  the  life  of  a  man  (JieJ.  Times  and 
Gaz.,  May,  1801).  Tho  Bymptoma  do  not  usually  come  on  until  from  two 
to  fire  hours  after  the  ingeNtion  of  ibo  poison,  when  sercre  abdominal 
puin  is  fell,  aocompanicd  by  violent  vomiting  and  by  purging,  wbicb 
after  a  timo  may  become  bloody,  and  soon  tuihers  in  a  iX&g^a  of  collnpjie, 
with  or  without  Hcvero  muRculnr  cramps,  with  cold  sweating  skin,  con- 
tracted features,  thirsty  rustlusanL-sn,  smntl  rapid  pulse,  and  sometime* 
the  general  appeuraace  of  Asiatic  cholera.  Aflcr  death,  intense  r«do«« 
am)  even  abrasion  of  the  t^tomach  and  of  the  small  intestiiie  are  found. 
The  trcatinuitl  tthould  conitiiiL  in  the  evneuation  of  tlis  stomacb  and 
bowels  by  mild  emetics,  such  ae  ipecacuanha  and  warm  wut«r,  and  by 
mild  cothartice,  such  as  coster  oil,  provided  nature  has  not  already 
ttulBciuntly  fLilfilletl  the  indications,  and  in  the  f>c«  use  of  opium  and 
dcniulcont  drinks,  the  early  external  application  of  loeuhca  and  of 
eiiiullicEil  poultices,  and  the  6wulluwin|;  of  smnll  pieces  of  ice:  in  otbor 
weril4,  tho  treatment,  after  evacuation,  shouhl  bo  that  of  acute  gastro- 
ontentU. 

HYDRAEOYBUM.    U.S. 

Tho  only  pi-opamtiuns  of  mercury  which  are  u»ed  aa  pur^tivce  an, 
calcmd  ami  Wufi  man.  Of  those  the  first  is  by  far  tho  more  active,  and 
itiduod  irt  tho  onU- one  which  cuti  be  relied  upon  to  purge,  since  Lbe 
pilulio  liyiirargyri  very  ftcquoully  will,  if  given  by  ibcmsclvca,  fail  to 
iiidueo  titjiiiil  stooEs. 

Tho  chief  iuterest  in  tho  pargati%'o  action  of  inereurials  controa  in 
tho  question  as  to  their  Influence  upon  tho  liver.  Tho  evidence  at 
prcMont  duriviiblc  (Vom  oxporiraeiitd  upon  tho  lower  animals  ha«  already 
luun  discu^od,  and  the  dueisLOii  arrived  nt  that  it  mu^t  bo  rcjccled." 

When  calomel  is  gtvon  to  a  healthy  man  in  moderate  purgative 
cIoRCH,  gi-Gon  liquid  Htools  are  produced,  whicb,  after  larger  doses,  ura 
ruplacctl  by  brown  pasttogua.  The  color  of  tlkeso  pasaages  has  always 
boon  euppoDod  by  clinicians  to  bo  duo  to  tho  pru»encc  uf  bile ;  but  ro- 
eently  it  has  been  affirmed  that  the  greon  tint  is  owing  to  a  compound 
o^  tho  mercury  itself.  Although  no  chemical  proof  of  the  prcsciico  of 
tho  motal  or  its  salt  has,  that  I  am  aware  of,  been  furnished,  yet  il  can 
acarccly  be  doubted  that  mercury  ia  prefteai  in  the  first  pasoagoe  pro- 


*  Pnr  ft  Tsry  elnboralii  ri>iiiiw  of  Ibe  Blfniwl  tTMaaw,  (m  Dr.  Thoniu  R.  Vnttr't  pipat 
Id  Uie  Sdi»k.  M*d.  Jomn,.,  Apt'l,  18TI. 
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dlMod  \ij  caloniol.  Tho  qtiofttton,  oTldonlly,  Is  not,  Th  mercoty  erer 
pnuMt  ID  tho  grooQ  stools?  but,  In  it  alvra^  proacntT  or,  in  other 
words,  Is  it  an  integrant  portion  of  tbum?  Tbo  spiilonce  is  not  bo 
o^undnnt  opon  Uii»  point  as  \%  doairnblo,  yet  Rc«niB  nifllcicnt  to  (Yirnixli 
a  nogativo  answor  to  ibo  laat  guoittion.  Simon  (^Animal  CAantstrg, 
Sydonbam  Soc.  Trannl.,  7ol.  ii.  p.  S86)  and  Golding  Bird  {Lomion  Med. 
Ga:.,  1845,  p.  801),  in  cnrcAil  Anflly«<«,  both  fiiilod  to  detect  the  metal; 
and,  ns  Iho  rooognition  of  mercury  In  nn  excoodingly  simp'ta  obcniicul 
problom,  it  seems  JmpoaAiblo  that  thcao  cbomittts  coutd  have  overlooked 
the  metal  if  it  had  !>««»  prcnonL  Simon's  analj-Bie  vraa  purforn  cd  apoo 
(lia  filth  stool  nftor  tho  mlininistralion  of  a  lar^  dusu  ol'  caiomol.  The 
pnflwi^  wns  fluid,  porfuctly  graon,  hod  no  fiecnl  odor,  exhibited  n  mild 
acid  reaction,  and  nhowod  under  tbo  microscopo  a  grcol  number  of 
muoivKtorpu&oloa  and  opitb«liuni-c«Us.  Ether  «xtrftct<id  from  th«  solid 
re«idao  (obtained  by  evaporation)  a  congidorable  amount  of  fnt,  wbicb 
bati  an  ncid  roa.:tiaD,  eontuiaed  cbuleotoha,  and  won  (.-olorud  by  biliwr- 
dln.  AU  tb«  other  eubat&QOoe  which  wero  sepivratod  fK^m  tho  stool  by 
water  and  alcohol  wuro  moro  or  los«  colored  by  bilo-pigment.  Bilin, 
bilifellinio  acid,  ami  blliverdin  wore  found  in  largo  qanntity. 

Tho  moAt  satittfootory  evidence  in,  however,  that  Airnishod  by  Uich^a 
(Laricfl,  ]tM9,  rol.  i.  p,  IS}^  who  oxnmincd  chemically  tbo  f«>oc«  under 
four  diltcront  conditions.  Pint,  the  spontaneous  do}ootions  of  Mix 
henltliy  individuals:  no  bilo  was  ()otecte<l.  Secondly,  green  HtooU  of 
three  persons  sufferiog  Oom  gOHtru-inteHtinal  derangement:  bilu-pig- 
monC  was  found  in  one  case  only,  and  in  that  could  not  be  dotootud 
after  per»i«tonl  vomiting  lind  oeafted.  Thirdly,  caiomol  having  booa 
given  lo  eight  healthy  porMitia,  five  men  and  tbree  women,  bile  wna 
readily  demonstrated  in  th«  green  pasfMgea  produced  in  all  of  tbo 
subjects.  Fourthly,  valine  and  rotinoiu  purgntivo;  were  given  to  Ave 
pomana,  but  no  bile  could  be  detected  in  the  liquid  stools. 

To  the  ovidenoo  brought  forward  in  favor  of  the  proposition  thai 
oalomcl  givoQ  to  healthy  men  causes  nn  increased  oKnpe  of  bilo  IVom 
the  altmunlaiy  oauul,  may  bo  added  the  conclu.iivo  fact  that  in  some 
porHons.  whose  idio«yncni«ies  render  them  very  susceptihlo  to  tho  action 
of  c-alontel,  it  producer  not.  merely  purging,  but  also  vomiting  of  bile, 
which  is  scarcely  At  all  altered. 

Prom  the  facta  which  have  just  been  pA«Kiod  in  reviow,  tho  oooolu- 
sionwems  inevitable  thai  mercurial  pur^iiivcs  given  to  healthy  persons 
caui«  tbo  escape  of  largo  quantities  of  bile  fhim  tho  alimentary  canal.* 

Alt  is  well  known,  when  from  any  cnuM  bile  doos  not  pass  into  th« 
duodenum,  the  etoolM  boeomc  very  pole,  of  a  p<>culiur  pott«r'S4bj,  or 
eroo  whito,  ootor.     Very  fVoquently  under  these  circumntanoos,  which 


•  Dr.  J.  lAw%^»kf  (  Vrmttk,  IttT.  •bMmal*!.  Jl*/I.  Titi^p^  IMT).  u  Ik*  NnU  oT  hi* 
•n  imtjnhi*.  «•«  la  »>•  l»f>rabakU  ecadiulitD  Ihkt  lb*  pM*m«4  tt  hlU  U  Ik*  rtooU  u 

Um  rWWil  of  ttM  VM  of  QkloiiHl  U  du  to  tb«  aatiMptir  prajwrtj  of  th*  tnaniirul,  lb*  knliiahtn 

Mas  wnvtnol  lata  bUlrwiinj  whtak  [ajtmtuUitn»  ua4«r(ola(  dManpotlUaa. 
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may  or>oxi«t  either  with  diarrlioja  or  with  coiiHtlpnttOD,  morcorlaU  wriD 
laodiry  the  color  of  tho  jnissHg«a  auti  ulloviuto  or  euro  any  eympionw 
prusoQt.  In  raany  Dase»  the  mercurials  are,  of  coiirao,  powurlafts  to 
elTect  the  doHirod  roault ;  but  lliis  dupoixis  iii>on  tlic  cau»o  Iwini;  ori^aDic 
or  of  eomo  other  saCuro  tiot  to  bo  overcome  by  a  mor^  slimulunt  to 
secretion. 

Ah  mercurials  lu  health  mcri-vuae  the  flow  uf  bilo  iVoro  the  intoatioe, 
and  as  thoy  will  eometimcs  rc-ontablish  it  in  diwaso  when  the  iHxrotioa 
haa  altogoihicr  ecasod  or  ha?  bcon  very  matorially  difainishod,  tho  con- 
clusion Booma  1(1  mo  iiiaviuiblo  that  moruurijils  have  tho  puwur  of  dl- 
rocUy  or  indirectly  increasing  the  secretion  of  bile.  The  only  objec- 
tion of  any  forco  to  bo  urg^d  Ojo^inst  thii^  (leJuc-liun  is  founded  upon 
the  idea  that  tliu  dru^  »imp)y  incroosod  porifitaliiiH  in  eucb  a  w»y  an  u> 
cause  the  bile  naturally  in  the  duodenum  to  be  swept  out  instead  of 
being  absorbed.  Tho  answer  to  this  is  embraced  Ln  the  foltowing  Oicts: 
mercurial!)  re»toro  the  color  of  tbe  passai^iM  wheu  palo  i>om  nrrOMtMl 
secretion.  oft«n  without  producing  diarrhaja;  other  even  room  activs 
purgatirea  fail  to  induce  the  name  bilioua  paosafrea ;  when  diarrhoa 
esJHta  with  clayey  fltoolsi,  the  chanj^o  in  the  color  of  tho  passagoa  cniuod 
by  a  mercurial  may  cuincidu  with  a  out  increased,  or  oven  a  lessened, 
amount  of  liquidity ;  diarrhtca  ordinarily  does  not  cause  bile  to  appear 
in  thu  pastiageB. 

TiJKtcApxoTtcs. — A  mercurial  purge  is  especially  indicated  by  th« 
conj^erioH  of  Nyinptomn  known  ati  "  biliousness :"  a  hoavily-coatod  ton^e, 
bitter,  disaicrauuble  taati),  heavy  headache,  deprotuion  of  spirits,  loaa  of 
appetite,  elight  nnuneiL,  and  light-colored  pascagoa.  It  should  be  borne 
in  mind  that  one  or  nevoml  of  theine  rtymptoma  mny  bo  nbtiont  in  any 
individual  ca^tu.  Of  all  singlu  itidicutions  for  the  use  of  oatomol,  the 
occurrence  of  j>rtrter'ii:^iy-:ijior«i  pa-t-sages  is  the  mo.st  important;  and 
if  such  stools  exists  and  do  not  depend  upon  an  organic  cauM,  repeated 
email  doses  of  mercurial  Bhould  bo  (jivon,  whether  there  be  eonfllipation 
or  dinrrhcsa. 

In  bltious  fever, — ('.«.,  wilarial  fever  with  congestion  of  the  liver,— » 
mercurial  purge,  or  eeveral  miLd  morcurial  purgo»,  will  oflen,  by  ex- 
citing  the  action  of  the  hepatic  gland,  bo  of  groat  service  in  preparing 
the  way  for  or  aiding  in  the  action  of  quinine.  In  ctitarrhal  jaundice, 
morcunali^,  on  the  whole,  offer,  1  think,  tho  nioet  froqaontly  succeosAil 
mode  of  trofltmont.  U  i^  evident  that  in  such  canoA  calomel  does  good  not 
merely  by  its  cholagoguu  iufluunco.  but  oven  to  a  gr^aler  extent  by  ita 
antiphlogiNtic  power,  no  doubt  leHscning  the  viscidity  of  the  aecretions 
and  abating  the  inflnminatorj'  acUuu  in  the  hepatic  ducts.  Id  many 
innUiHcca  it  is  well  to  exhibit  a  mercurial  pnrgo  to  mart,  with ;  but 
the  main  rulinnce  ia  to  be  placed  in  the  continuous  exhibition  of  itmnll 
doace  of  the  drug  until  the  gums  are  rendered  slightly  sore.  Anything 
ike  proflino  nalivaMon  in,  of  cour^^e,  to  bo  avoidod.  In  dysentery  of  an 
acute  athenic  t^-po,  calomel  has  yioliiod,  in  my  hands,  betternuulte  tJum 
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tinj'  other  remedy.  It  prohnbly  nets  a.4  ad  antlpliIoj^Utlc  and  as  an 
ultorntivo,  not  only  to  llio  liror,  hut  to  all  tho  iDtcstinal  glonda.  It  la 
powiblo  that  it;  intluonco  for  (>oo(l  in  some  cases  ia  conneotod  with  its 
hactoricidnl  powers,  siiioo  Dr.  N.  P.  WsssiliolT  {Zeitschr.  f.  PAysiel. 
Chem..  13S2)  has  found  that  it  hao  no  ofToct  in  chocking  the  action  of 
tho  digestive  fonnonta,  but  hu  a  very  proDoiuic«d  influeoco  in  stopping 
putrofnclivo  changes  in  food  by  killing  the  orgnnisma  which  produca 
8tK-h  ehnngon.  In  ono  or  two  cn»»  of  obttntdive  enteritis,  with  Hcvere 
constipation,  which  1  have  aoun  treatod  with  tliis  drii|:  after  the  fniiuni 
of  othi>r  remodietv  improvomont  in  tlio  local  and  conatitutionni  e^'nip- 
toms  commoncmi  ^iTnullnncoualy  with  Blight  ptyalUm,  and  coalinuod  oa 
to  recovery. 

HHEUM— EHUBAEB.    U.S. 

The  root  of  Rheum  officinale,  Baillon,  and  other  Bpocloi  of  Rheum 
gTowin!»  in  China,  Chinofto  Tartary,  and  Tartaiy. 

Rhubarh  uvcure  in  hard,  irregularly  cylindrical  or  roundish  piooes, 
of  a  browni»b -yellow  color  and  pvcaliar  bitter  tatito,  and  )n)|>artiDg  to 
tfae  tceih  a  eicn-^e  of  grittincsn,  due  to  the  presence  of  great  numbers 
of  minutu  or^-BlAls  of  oxalate  of  calcium.  There  were  formerly  two 
chief  varictioa  in  market,  tho  RuMian  and  the  Chmae.  Tho  fint  of 
thcAQ  woa  tbo  boet,  and  waa  distioi^uishiKl  by  the  exterior  of  the  piccea 
being  cut  OF  pared  with  a  knife,  and  by  a  conical  hole,  evidently  mad* 
for  in-Hpcction  with  tho  point  of  a  «harp  instrument,  and  never  reach 
iiig  buvund  tbo  centre  of  the  mass.  The  caaw  of  tlie  Bujtonority  of 
this  brand  of  rhubarb  was  thocloao  governmental  tn*pccUon  which  it 
re(M)ivocl  on  the  Ku^iian  fhintier.  Such  piooua  an  failed  to  pass  ihe 
offlcEaU  found  their  way  into  commerce  through  Turkey,  and  consti- 
tutod  tho  so-called  Turkey  Rhubarb,  which  roHcmblod  tho  Rusaian  in 
external  characters,  but  was  of  somewhat  inferior  quality.  The  Chine$e 
Rhubarb  wa4  dit^ttiigui^hvd  by  the  outside  of  the  pieces  having  boon 
iKrmpod,  and  by  tho  existence  of  a  large  holo  running  cloor  through 
and  often  retaioiog  a  portion  of  tho  cord  upon  which  the  roots  liad 
been  strung  to  dry.  Owing  to  the  expiration  and  noo-renownl  of  the 
treaty  between  the  governments  of  Russia  and  of  Tartary,  tho  only 
officinal  variety  of  i-faubarb  now  in  the  market  is  the  Chinese.  BeaidM 
tho  true  varictioB  just  named,  thoro  is  a  drug  in  commerce  which 
from  its  source  is  known  as  European  Rhvbarb.  It  occurs  in  long, 
cylindricttl  pieces,  or  very  oft«n  is  cut  to  imitate  one  of  the  vanetioa 
of  tho  genuine  drug,  from  which  it  ia  to  be  distinguished  by  its  mora 
epoD^y  texture  and  by  the  complete  or  almost  complete  abeeoco  of 
grittineas  when  cliewod.* 

The  active  principles  of  rhubarb  have  not  all  been  made  out:  it 
certainly*  contaimi  chrv'sophanic  acid,  and  a  peculiar  tannic  acid,  to 


*  Id  Um  part,  tha  Buropimn  rhulMrb  hu  bora  eooridarad  of  liUl»  Taloet  bnl  nMOIIr  It 
kM  ham  flUiDad  tliat  It  U  u  eood  u  th«  Aiiktlc    So*  V.S.  Ditf4»KUorji.   leU  ad.,  ISU  | 
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which  it  owca  its  oatringi-ncy.  Chrysophnnic  And*  ciystallizee  oat  of 
ftlcobui  in  oroiigc-yellaiT,  golden,  shining  noodloe;  out  or  bonsole  in 
oratigo-yoltow  or  pnio  8ix-«idod  rhombic  plaica ;  wilb  nitrio  iieid  it  pro- 
ducdfl  a  fine  yellow  color;  with  the  alk&lie)>,  a  b«niiLiAil  pur]>ld-rod. 
Ai-cording  to  Schlo&abcrf^er,  Bucheiin,  Mcykow,  and  Aucr,  it  u  not 
purgatiro;  but  Sohroff  has  found  it  to  be  bo.*  It  certaialy  b  oot  tii« 
cli'iet  piirgutive  principio  of  the  drug.  Tho  tobstoncos  known  u  BAein 
and  Tiluibarbarin  aro  complex  bodies. 

PurmuLooiCAi.  Adhon. — Khubarb  is  somowhat  ntomncbic,  Knio, 
actively  purgntivo,  and,  owing  to  its  tannic  ftcid,  socondariiy  aBtrin- 
gont,  lonvirg  a  decided  tendency  to  constipation  arior  tho  primacy 
purgation.  Owing  probubly  to  itti  chryaophanic  acid,  it  given  a  yel- 
lowinh  color  to  the  milk  of  nunting  women  and  to  tho  urinu.  Kbubarb 
iirino  ia  to  be  dislinguiHhed  A-om  that  oPjaiindico  by  its  becoming 
|>urpli»h-md  on  th«  addition  of  an  aLlcalt.  Khubarb  ia  nasortod  to 
nffoL-t  chiefly  tho  muscular  coat  of  tho  boweK  and  to  purge  by  in- 
croaeing  poristaleid;  but  I  have  ne^er  met  witb  any  proof  of  this 
common  bclifff, 

THKRAPEifTtcs. — Not Withstanding  tia  aittringpnt  proporty,  rhubarb 
18  largely  used  as  an  hnbitiinl  Inxftlire,  becau»o  it  does  not  impair,  but, 
on  ths  contrary,  socms  to  etrongthcn,  the  nppotito  and  tho  digestion 
It  should  not  be  uned  in  a  high  Bthonic  ntalo  of  the  nyHtcni,  or  when 
depletion  is  necessary,  but  it  i^,  on  the  oihur  hand,  the  best  purgativo 
when  it  is  dceirod  aimpty  to  unload  tho  howcla  in  a  debilitated  subject. 
In  diarrhaa,  with  intoRtinal  weakneati  or  relaxation,  it  is  tho  boat  pur- 
gative with  which  to  unload  tho  bowels  of  acrid  socrcllona  retained  in 
thorn  ;  and  in  tho  form  of  tho  nrcmattc  syrup  combined  with  an  alkali 
it  is  eapocially  valuable  in  tho  sumitxer  bowel-comptaints  of  children  when 
the  gtooln  are  groenish  and  mucoii*. 


*  Cndar  th*  namM  of  U<hi  Fnwiitr  &iid  at  Arnntla  at  CAryuiroAi  ha**  Innn  b*m  mad  l« 
Bniil  u><l  tha  Eut  Indie*  Mrtnln  poirden,  VBrjing  from  fino  to  maru  and  ftoai  k  Ilgbt 
ye[lu«  \a  s  dkrii  obocolal*,  whicb  >ra  ciuir  knnwa  ti>  Iw  Ideotionl,  atid  tlin  product  oF  it  Bt«- 
tlliBQ  lire.  Tboir  dvpDDid  fortboit  mclivlljr  ujinD  etrymro&i'x,  «rnliiob,  ucuriling  to  S<jlll«ri 
th«}r  oruo  iwnuin  m  mucb  u  ilit^r-aTe  per  cont.  Chrjiarohln  wu  funnarlj  ■appOMd  to  b» 
idnnUokl  itllh  ahryaopbanlo  Mid,  but  ii  k  diatmcl  priiim|>la.  Wben  taken  iotornallj  In  dotM 
o4  from  i\x  to  aigbt  grain*,  it  fnwlucM  in  afanul  Tanr  honra  rapcalad  romlting,  rouielitn**  fol- 
lnir«d  \>J  [lurging  ( I.  A.  Tbani|>«aD,  Brtl.  MiJ.  JourH.,  ISSTf,  and  it  bw  bi«n  (boiiti  b/  Wvjrl 
W  Im  an  aetlia  irrtUtat  (imton.  It  muit  not  b«  coafouaHoJ  wllli  aiithrarabrii,  s  dSMloel  nab. 
Mmico  produced  hj  LDibcrriia.Qn  fcuia  allurLn  i^tr.  d.  Chrix.  Ott.,  lft)>8),  whlnb  ITajl  (^rcA. 
/.  d.  lit*.  I'lif..  xliii..  ISV8)  lia<  ]irov»d  tu  b*  frM  fKioi  imlfonouo  pru|i«rtica.  Theonty  prae- 
lle^  apjiliRatlin  al  Ilia  Uoa  |ioiFdDror  lu  luUTa  [irlnolpla  ia  In  mrtnln  ■kiD-dUwMa,  upccially 
in  ptoriatit.  AHuirdiBg  to  tbs  roHariih«<  of  Dr.  Balmnnne  5<]uicr,  iti  ponariu  Ibia  diwrdvrt* 
•ilnwirdtnarj.  Hn  uiiu  an  olntnixnt  iDkdc  I17  illntnlring  tbe  airiiJ  Id  hot  lBrd(gr.  r  tv3U  In  J  I), 
eoolint.  and  inUlnji  Ihornnchly  wltli  a  pntlc  Tlit  uintin*nt  *nm«liut«<«  prudaoei  ezcwlTo 
Inilaliuii:  brooaii  !■  adilied  to  oatnmDiiDo  irlttia  drr&Bth  nf  not  mora  tbaa  tw*ntj  irsiiu  to 
Ih4  OUDM.  Ke|[  rnhbail  in  Ivies  dalljp.  The  acid  ilntni  of  n  dark  piirplpg  lb<i  oan  ba  ra'oortd 
from  b&lr,  nndaralolbM,  «li>.,  bj  hflt  banaal«,  ir  do  loap  or  alkali  hot  b«aa  ttMd.  Tb*  ikiB  asd 
iiblla  wn  anld  I'l  ouninin  rn''Hj(h  p«tMb  to  art  tb«  dyo, 

t  Sea  Di*  P/aittttittuffe,  p.  01)1 
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ADKiNiBTRATioif. — Rhubarb  ifl  seldom  employed  in  powder,  but, 
whon  U80<1,  nmy  bo  given  in  the  doM  of  twenty  gnina.  In  chronlo 
cooslipntion,  Knull  pieces  of  tbo  root  are  voiy  oflon  carried  in  the 
pockot  and  obowed  by  the  perton  affected  pro  re  nata.  The  U.S.  Pbar* 
maoopceiarooOfrQicDstbofolloviDgpropanitionit;  Extractum  Shd, — doite, 
five  to  ten  grains ;  Pilulce  JUtei,  musii  containing  tbroe  grains  of  rhubarb ; 
Piluta  Jihei  Compotitce  (two  grains  of  rhubarb,  one  and  a  half  grataaof 
nIooB), — doBO,  two  to  four  pills ;  Pulvis  Rhei  Compcsitua  (rhubarb  and 
magnesia],— d08o.  half  a  drachm  to  a  drachm;  Extraeitim  Rhjii  FluiiluM, 
— rloM,  twenty  to  thirty  minima ;  Syniptia  Hhei. — do«o,  for  an  infant,  a 
Quidrachm  ;  Sifrttpus  Rlui  Aromaliait. — dose,  for  an  infunt,  a  fluidrauhm ; 
YVnrtMra  Rha, — dose,  one  to  two  fluiiirachnifl;  Vinvm  RAei, — dose,  ono 
to  four  fluidrachmB;  TiiKtara  Jifiei  AromatiM, — doso,  one-half  to  ono 
fluidrachm;  Tinetiira  Shfi  Htdcit, — dow,  two  to  three  fluidraobmo. 
The  aromatic  preparations  are  of  pleasant  taste  and  efficient,  and  are 
lauc'h  uiMxl  i<jt  L'hildruti. 


Ji;oLAH8L  U.S. — ^Tho  inner  bark  of  the  root  of  Juglans  oincroa,  the 
common  butternut,  or  whita  walnut.  Jugluna  is  said  to  be  a  mild  t-a- 
tbnrtic,  rcaombling  rhubarb  in  its  action,  as  a  substitute  for  which  it 
was  introduced  during  the  Eorolulion  by  the  famous  Dr.  Riiiih.  The 
doBB  of  the  extract  (^Extractum  Juglaiulia,  U.S.)  is  twonty  grains. 

ALOE— ALOES.     U.8. 

There  arc  throo  commercial  varieties  of  aloM,  which  are  all  ubtained 
In  a  similar  manner, — i.e.,  by  cutting  off  tho  thick,  succulent  Icnvos  of 
tbe  various  platiti),  standing  them  up,  allowing  th»  juice  to  drain  iutu 
suitable  vessels,  and  nflorwarda  innptsaating,  oitber  by  exposure  to  the 
•an  or  by  slowly  evaporating.  Tho  leave*  oontaio  a  very  targe  amount 
of  a  thick,  mucilaj^iitoiis  juice,  which  escapee  on  pressure!  hence  aloes 
prepared  by  expressing  the  leaves  or  by  boiling  them — both  of  which 
proooeace  arc  sometimes  pi-ncti«cd — is  very  inrvrior.  Socotrine  Alofs  \a 
tho  product  of  Aloe  Socotrina,  which  grows  in  tho  island  of  Socotra 
in  the  Indian  Ocean,  and  on  the  sonthcm  const  of  Arabia.  It  alono  ia 
reoognised  by  the  Ui$.  Pharmacopcela.  Barbadoa  Aloes  ts  prepared 
in  Barbedoes  and  other  West  Indian  islands,  from  AIoo  vulgaris. 
Cape  Aloes  is  obtained  in  the  Cape  Colony,  South  AfVicn,  Rvm  Aloe 
BpicaLa. 

Aloes  are  darkish  oxtractn,  ofa  bitter,  nauseous  taste,  yielding  their 
rirlaos  to  alcohol,  imperfectly  to  water,  and  very  perfectly  to  alkaliiio 
solutions.  Tho  Cape  nlowi  in  itaid  to  be  "charactohMd  by  its  dark -olive 
or  grooDisb-black  color,  ita  smooth  and  very  glosay  surAioo  when  broken, 
its  transluoency  at  tho  edgce,  and  the  fine  bright-yellow  color  of  its 
powdor,  which  is  slightly  tinged  with  green."  The  Soootrino  aloes  ia 
dlatloguished  by  Ets  yellowish-brown  or  reddish-brown  color,  its  tran»* 
lucent  edgea,  agreeable  aromatic  odor,  and  boautiJUl  golden-yellow 
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powder.  The  Barbatlnes  aloea  tB  ch»rapleri»ed  byita  dark-brown 
rediltsh-brown  color,  its  Jull  frnctiiro,  opiiquo  edges,  disagreeable  nan- 
eoouB  odor,  and  dull  nlivo-yellow  powder.  Of  tbcso  rnrielios  the  8ooo- 
trin«  19  moat  esteemed  in  bumAn  in«dicin«.  Tbe  BftrbadoM  ia  said  to  b« 
tbo  Btrongo8t,  bat  U  employed  nlmost  exclusively  in  fetorinary  rar^ry. 

Messrs.  T.  and  H.  Smith  {Chem.  Gaz.,  1851)  In  1R50  dtscoTorcd  In 
Barbadoes  alooa  n  cryHtallino  principle, — aloin, — which  was  shortly 
nftorwiirdii  found  by  Pereim  to  oxiat  niroady  er^-8tnll ixcd  in  Iho  anp  of 
various  Hpccitta  of  aloe-plniiis,  and  was  aubsH'iucnlly  obtaiiiad  by  Groves 
(PKarm.  Joxtrn,,  xvi.)  fVom  Socotrino  nlocs.  Atcin  crytitalliKcs  from  its 
watery  solution  ia  euIphur-yuUow  .i^mnulos.  from  a  hot  alcoholic  wlution 
ia  Btar-lika  gi-oiipH  of  noodles.  Il  is  neutral,  odorless,  of  a  taste  at  finl 
Bweeli«h,  afterwards  intenBoly  bitter  ;  i»  liolublo  with  ditRculty  in  cold 
water,  frvcly  in  boiling  water  and  in  alcohol.  Thort  aro  tbroo  varieties 
of  aloin, — barbaloin,  socaloin.  ond  naialoin,  obtained  respectively  from  the 
Bnrbadoee,  tlio  Socolrino,  and  tho  Cape  alouK.  Thu  aloiu  of  tlio  mariietc 
UMiially  nil  amoriihous  briylit  powder,  and  probably  of  various  constl- 
itioD.  Tho  statomonte  regard  lag  tho  purgalivoproperticB  of  aloin  are 
oxceodingly  contradictory,  aomo  pbyaiciaaa  Sndioj;  it  a  drastio  ptirge 
in  AonQSi  of  one  or  two  grains,  others  declarini;  that  nnccti  grains  of  It 
have  no  effect,  while  others  affirm  that  it  is  a  mild  purge.  It  is  oridoat 
uilhcr  that  varioub!  aubatancei*  liave  bees  used  under  the  same  name, 
or  else  that  atoin  owee  its  purgative  propcrtioa  to  somo  impurity  that 
ndheroft  to  it  eln»ely.*  In  my  experience  the  oomtnenial  aloin  is  a 
moderately  active  cathartic  in  doses  of  one  gmin.  An  elegant  laxative 
combination  is  aloin,  half  a  grain,  atropine,  one-hundredth  of  a  grain, 
gtrychnine,  one-fortieth  of  a  ^ain, —  dotw,  one  to  two  pills. 

PavsioLouiCAL  Action. — Aloos  is  a  atomachlo,  Btimulant  cathartic, 
remarkable  for  tho  slowness  of  its  action.  Jt  baa  been  auppoaed  to 
influcnco  chiefly,  if  not  itolcly,  tho  largo  inteetinc,  and  the  clinical  evi- 
dence is  very  strong  that  in  ovordoRea  it  produces  irrilation  of  the  roe. 
turn.  Tho  belief,  fonrorly  universal,  that  il  is  capable  of  producing 
bcmoirhoida,  has  bocn  very  much  wcolfcnod  by  the  roHcarcbos  of  a 
niinibor  of  modera  observers,  among  whom  may  bo  mentioned  Tron*- 
sunu  and  Pidoux  (Slill6,  Therapeutics,  vol.  Ji.  p.  444).  Its  habitnal  use 
in  lar^^  doses  is  said  to  cauiie  teuesmuH,  a  feeling  of  weight,  heat,  and 


*  CaatvXt  Cl^m.  Cm.,  16H  ;  Dit  PJtaaimrtoffatf.Mttj  Tram,  Brit.  Pk^rm.  Sot.,  IKH 
Brii.  UtJ.  Jnitrn.,  1.,  18BT,  p.  747;  AkCL  TUrap.,  xcH.  Hi;  Load.  Mod.  Ilttari,  1877.  p. 
»»•  Edinb.  M,d.  J«unt..  KX.  1001 1  iili.  lOST.  Or.  FraaintHlur  {Mat.  Chir.  Cmtrttltl^ 
IHTD,  tir.)  •A;ri  thut  on*  l«  (hr«a  gmln*  »f  Htirolc'i  klrilri  JImoItwI  in  hot  >ttler  kdmlo- 
Uler*J  h^rpaderuilaalljr  uita  lU  ui  uAuieiit  purge;  whllo  Dr.  R.  Reba  afflrinn  thai  h«  hu  aioJ 
batb  fttoM  Mil  »l4ln  of  (brM  dllTeieiit  lon.norolkl  Ynrlctlei  hrpn'IcrmlciaiTj  nlUinut  »l[eett 
KivliiS  Mo  tiiDM  tbo  dvM  wnploreil  b;  FronrnUIIor.  In  tho  lower  aniinkls  Kolm  foand  lb* 
hrporlormLo  injoctinni  t«  muis  itulro-i>nt>irl(i>  nllh  nlliomlniiut  uria*,  knil  •  pnavlUr  )■■ 
enminiition  of  tbs  liditv^;  0.1  ^nn.  of  Hnnk't  nbla  fur  trtty  klla^rkmaisaf  bodily  wcighl 
WM  founil  to  b*  *.  HUil  <l<i«4i  for  tbo  Jog.     Aloin  ooal4  bs  d«t*n»<l  la  tli«  otIb*.     (HtUioil  c/ 
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tmsMlilomn  t1)c  pelvis,  nnd  occasionally  excitation  of  tlieKxaa]  organs. 
AlUtoogh  I  haro  lucd  it  a  ^ood  di'iil,  howcTor,  1  buro  norer  seoa  tliMo 
remltj.  It  un<loubt«d1y  hm  a  tundt^^iR-y  to  Increaao  Ibe  moQflCrual  flow. 
Aln«N  in  certainly  nbsortN^.  aa  is  Rhnwn  by  tho  ftict  ntt«8tod  by  Dr. 
Gerhnrd  (i^^orfA  American  Med.  and  S«r<}.  Journ.)  and  otbor  obsorreni, 
that  it  wilt  purge  wbcn  it«  powder  U  sprinkled  upon  a  blistered  surfaco. 
Alnin  hiw  olfM)  bwii  dct4»cted  in  the  urino  by  I»r.  J.  Diotrieh  (/»niMy. 
2)iis.,  Dorpat,  1885).  Proftmor  StiUfi  atatwi  iliat  wben  other  and 
(juickiy-oporating  c&thartics  nre  taken  along  with  nioos  h  does  uot  op. 
p«flr  to  modify  thoir  action,  but  tbat  if  it  is  admiDistoTDd  novon  or  eight 
bouFB  bororo  a  saline  or  oilier  active  purgail^o,  a  combined  and  very 
powprfiil  oporfltion  is  tho  roftiiU, 

TiiwurBrTica. — Aloes  in  mmnll  doses  is  one  of  tho  best  remedies  for 
con^pation  of  atonic  sabjocte,  Cftpecially  wh«a  &  fitomncKio  etimalunt  is 
ladicatod.  In  these  eaw^  it  may  oOon  with  forest  a<lvant&;^i!  bo  com - 
liined  with  a  limple  bitter,  one  or  two  grainn  of  it  taken  directly  after 
nieaia  buin,;  goDomlly  suiBciont.  Id  the  constipation  of  plethora  it 
should  not  be  employed ;  neither  should  it  be  adminiatcrod  when  active 
abdominal  or  rectal  iiilliLmmntion  cxiHt«.  During  pra-^nancy  il  may  be 
UKod  as  a  Inxatire,  but,  anicas  some  especial  indication  culln  for  its  use, 
it  is  best  nvoidcd.  Largo  puri;;ative  dose*  of  it  ebould  norcr  bo  gireu 
to  pregnant  women,  as  it  certainly  Irritaloa  tho  pelvic  organs,  and  ia 
oven  raid  to  have  tho  power  of  causing  abortion.  Formerly  it  was 
tauj{ht  tbut  aloes  should  not  he  owxl  in  heinorr/toiUs ;  but  moot,  if  noLnll, 
of  tho  oasoB  of  thia  affection  dopoad  upon  a  condilien  of  relaxation  of 
the  rectal  veins,  and  l>r.  Kordyco  Barker  [.imTictJfi  Pra/'iitiarifr,  1872) 
Insists  upon  the  great  value  of  aloe*  in  piluji,  and  states  that  Oppoijter 
was  edpecially  famous  fur  his  treatment  of  this  alTeotion,  and  that  bis 
proscnplions  were,  when  piles  ore  aueciatod  with  conatipation,  aloce 
and  quinine;  without  constipation,  aleea  and  sulphate  of  iron.  For 
blooding  piles  ho  us»I  B — Ferri  salphat.,  9i ;  Ext.  aloAs  nq.,  3l ;  Ext. 
taraxact,  q.  s.  Ft.  pil.  no.  GO.  S. — One  morning  and  evening,  and  in* 
crease  to  tliree  a  day  if  neceiwary.  When  cotiti%-tino88  accompanies 
atonic  ajnenorrhtwa^  aloes  nlono  of  all  tho  Inxalives  should  be  exhib- 
ited ;  and  it  is  also  of  service  in  atonic  meaorrkaQia, 

AoMixiBTRATioM. — Alooe  IS  Very  rarely  or  never  uaod  by  itaclf  to 
produce  ft-oe  purgation,  but  may  be  given  in  tho  doeo  of  from  ten  to 
twenty  grain*;  in  tho  dose  of  from  three  to  fivo  gmimt  it  is  a  doctdcU 
laxativflL  Aa  aloos  often  oontntmi  slicks  and  other  oxiranooua  mattem, 
tbo  U.3.  PharmacoptEia  din?<;tH  that  an  Alne  Parificntn,  or  Purijled  Atoa, 
should  be  mnde  by  diiisolving  tho  crude  drag  in  alcohol,  straioiag,  and 
evaporating.  The  profnamtiona  are:  the  tineturt  (^Tinetttra  AImi, — I  to 
10,  U.S.),— <loiwj,  an  a  bsativo,  one  to  three  teaspoonftiU;  ihe  tlnetvrt  of 
aloes  nn-i  myrrk.  Elixir  i*roprietaU8  ( Tinctura  Aloes  <i  Mifrrhce~, — nioee 
and  myrrli,  uA  1  to  10,  U-S.))— dose,  as  a  la.utivo,  one  to  two  teaspoon- 
Alls ;  the  wine  (  Fiavin  A\o«$, — 6  to  lOO,  U.S.},  which  contains  also  car^ 
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diuQom  And  ginger, — dosa,  as  b  laxative,  one-half  to  one  taaspoonfUl; 
iho  piTfa  (^PHuhc  Aloes,  U.S.),  which  oontttin  each  two  grains  of  lUoea 
and  two  f^r&initoC  soAp;  tlio  PiUa  of  Aloes  and  Asa/etida  (PHuUg  Al&f$ 
et  AsafmtUitf^  U.S.),  useful  in  ooath'enosa  of  hytitorical  or  old  Hubjocbi, 
each  pill  containing  fuur  ^niiiis  of  a  mnsa  composed  of  c<\ati\  jiroporw 
tions  of  nlot'H,  annlotida,  and  nonp;  iho  Pills  of  Aloa  and  AfaMicK 
(Pilulce  Aloa  et  Mastiches,  VS.),  tbo  famous  " l^ady  Webtster  Dinner- 
Pill"  each  containing  two  gruiua  of  aloos ;  tlio  Pillz  of  Aloes  and  Myrrlt 
(Pilulix  Aloes  et  MyrrhtZ,  U.S.),  uaed  in  amenorrhoea,  and  containing  two 
grainn  of  each  ingredient  iu  every  pill;  tL«  PiUs  of  Aloes  and  /-n 
(Pilulx  Aloes  et  Ferri,  U.S.),  containing  «a.eh  ono  grain  of  alooe  and  on« 
of  dried  milphnto  of  iron. 

SENNA— SEINNA.    U.S. 

Thti  leaflets  of  the  ehnibsCat^ia  aciiLifolta  and  C  obovatA,  of  Nubia 
*nd  Upper  Kcjrpt,  and  of  C.  olongata,  of  Southern  Arabia.  The  sonoa' 
lcare«  vary  fi-oiu  llirev-fountiH  of  ait  inch  to  an  inch  and  &  half  ic 
length,  and  are  to  be  difltin^niahnd  l»y  the  inequality  of  their  ba.-*eci,  ihe 
two  sidofl  of  th«  lamina  or  ioaf-i>lnd«  joining  tbe  midrib  at  unequal 
heights  and  angiuH.  There  are  three  comiacrcial  varioLietf  of  Bcnna, 
which  arc  named  from  the  places  of  ihoir  export.  Alexandria  Stnna, 
tho  most  common  Turioty,  ia  diMtinguishod  by  the  pnwence  of  the 
obortor  ar^eUenves,  with  equal  bases,  by  the  ovatc-point«d  leaflet*  Of 
CasHtn  acutifolia,  and  by  the  acatterod  nuicronato-obovate  losfleta  of 
O.  obovata.  India  Senna  in  churactcriKod  by  the  oblong  leaflotA,  IVom 
one  to  two  inches  in  length,  entire  and  perfect.  Tripoli  Senna  may  bo 
rocognizod  by  the  groat  extent  to  which  the  Icnflota  are  broken  up. 
The  active  principles  of  senna  have  not  been  oamplcl<>Iy  iHolntod,  but 
appeiir  to  bo  «ovcral.  Cathartic  Acid,  di»covtfr«d  by  Dragendorff  and 
Kubly  {Yicrtdjahrta. f.  Prakt.  Pharm.,  Bd.  xvi.),  ia  undoubtodlyaclivcly 
cathartic,  an  Knbly  found  thnt  tiftoon  grainii  of  it  diBMlvcd  in  an  alka< 
line  Kolutiun  produced  in  «\x  houra  fi-otpient  watery  discbarges,  with 
griping.  R.  Stoclcmann  (Arch.f.  Exper.  Path.  u.  Pharm.,  six.  120)  has 
confirmed  the  ulatcinunli^  of  Kubly,  and  devised  a  prooosH  for  tbe  pro- 
paring  oi'  cathartic  acid  in  coiwideruble  qnnntity.  lie  has  also  found 
that  tbe  neutral  nolution  of  cathartic  acid  in  allca1io8  given  to  rabbilii 
by  the  mouth  produced  after  some  hours  violent  diarrhCTa,  which,  if 
the  dose  had  been  sutHcicnt,  continued  until  death.  Pofll-mortom  ex- 
aminations revealed  hypcnomia  of  the  intestine.  When  injcclcd  into 
tho  lluod  or  given  subcutanouuBly,  the  salt  of  cnthartio  ucid  failed  lo 
affect  the  rabbit.  It  \»  probable,  however,  that  cathartic  acid,  although 
tho  chief,  is  not  the  ttulo  purgntive  principle  in  ttonDO-leavca,  siooo 
Boitrgcoiii  nnd  Boucbut  (L' Union  Pharm.,  Nov.  1S71)  found  beeidoB 
cntburtio  acid  a  chrysophanic  acid,  and  a  purgative  priucipio  whicli  haa 
not  ns  yet  boon  isolated,  and  mny  bo  an  educt  (Vom  tho  catltarlic  aoid. 
The  eathartine  of  the  older  writera  ia  uudoubtedly  n  complex  body. 
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Pbtsiolooical  Actiok. — Senna  \»  a,  veiy  powerftil  cathartic,  pro- 
iluctng  watery  fa>cal  (lii$cbari;;o8,  and  acting,  it  la  said,  as  rcadilj*  upon 
swine,  doga,  cattt,  and  horaos  aa  upon  man.  According  to  Professor 
Sttlli,  both  Courton  and  Roi^naiuiot  fuiind  lliat  its  inf'u&ion  injected  into 
the  veins  caiucd  vomiiing  and  purging.  It  \ft  undoubtedly  abmrbod; 
And  Burgiua  affinns  that  it  will  impart  its  purgative  property  to  Uio 
millc  of  nursing  women. 

TuKHAPKUTicH. — Wlienevcr  a  brisk,  somowhat  irritating  calhartio  t)i 
desired,  Bonna  may  be  scloctoil.  When  given  alono,  it  is  very  apt  to 
gripo  eovoroly,  and  \a  uonsoqucntly  more  oflon  umod  in  cornbinallon, — 
eapocially  it«  inAjsion  with  KpRom  wit  (^Blaek  Dranghf).  In  obstinate 
fttcal  ttccumvlatiftn  tho  Blaok  Draught  cooatitntea  a  most  offioiont  and 
safe  remedy.  It  is  claimed  that  senna  docs  not  leave  a  toiidunc-y  to 
coQslipfttioa  aAcr  it«  action  ;  and  bcacv,  in  email  dosos,  it  ia  prcfendd 
by  some  aa  an  habitual  laxative. 

ADHiNtenLATioN. — Wbonever  aennn  is  exhibited,  an  aromalio  sboUd 
ba  united  with  it,  to  loasoa  ite  tendency  to  gripe.  The  leavoa  aru  uut 
given  in  sub«tanco.  The  doao  of  tho  /ittid  extract  (Rrtractum  Scuux 
Flwidvm,  U.S.)  i«  two  fluidnit-hmu  to  half  a  fluidounee;  tho  Mnfecttnn 
{Conftctio  Senna,  U.S.)  is  a  very  complex  but  elogant  preparation,  twud 
only  aa  a  Uixativo,  in  doses  of  ono  to  two  drachms,  especially  in  jreg- 
nancy,  and  not  suitod  to  dyspopttc  coaos,  on  account  of  its  tendency 
to  derange  tho  digottion.  Infusum  Stnna  Compositum,  U.S.  {BUtck 
Draxtght),  containa  manna  and  sulphate  of  magne^tium, — a  very  activa 
hydragogtio  purge,— <]ose,  four  fluidouncca;  the  doao  of  tho  lyrup 
{Syrtip\ia  Scnnee,  U^.)  i»  ono  to  four  fluidrnchtas;  tho  Pahia  Glt/cyr- 
rhi2as  Compoaiiua,  VjS.,  or  compound  liijuorico  powder,  ia  an  oxeclL'nt 
pleuant  laxative  in  dosoa  of  thirty  to  sixty  grnina. 


HAMBBIt  Sulphas,  V.S.Sitlphate  0/  Magneatam,  or  Epsom  &ilt,  is 
Qov  manufocturod  on  a  largo  scutu  IVom  dolomite,  the  double  cnrbonate 
of  calcium  and  magncoiuni,  and  from  native  ailtcooua  bydrito  of  mng- 
DOsium.  Sulphate  of  iiingnesium  ordinarily  occurs  in  small,  aciculur, 
slowly -^ffloroscont  crj'atalo,  containing  about  tifly -one  porcont.  of  water 
of  crj'atallization,  itolubio  in  their  own  weight  of  water  at  or<linary 
Icntporaturua.  By  pruper  precautions,  it  may  be  obtained  in  Urgo 
quadrangular  prisms  lonninating  in  a  four-sided  pyramid  or  a  difaHxlral 
eummit.    The  taste  ia  bitter,  flalino,  ouuacous. 

PuYsioLoaiOAL  Actiok. — Kpsum  mlt  ia  a  most  active  faydragogue 
(-ftthartic,  producing  very  large  watery  dinchnrgoa  without  caualug  any 
irriUtlion  of  the  intcntinoi.  In  very  largo  doses  it  is,  howoTcr,  capable 
of  producing  fatal  hypcrcatbarsis :  and  ChriatiAOo  roporta  Ibo  case  of 
a  boy,  ten  years  old,  said  to  have  bv^n  killed  by  two  ounces  of  tho  aalt, 
without  tho  induction  of  purgation.  Injccte<]  into  tho  veins  of  tho  dog 
or  rabbit  it  ia  a  deadly  pol«oD,  causing  death  by  failure  of  respiration, 
ond  also  doprowag  tbo  heart  (Dr.  J.  H.  Bocke,  lM«g.  Di$t.,  Gtittiogoo, 
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1881 ;  ftlflo  Dr.  M.  Hay).  Accoriiiiiff  to  Cure!  (iortJ.  Mt^.  Bec-^  Oct 
J886 ),  tlio  soluble  snits  of  magno*Uim  firet  incpenw  the  blood -prueauro  aiid 
slow  Ibo  pulHO,  ntid  then  lower  the  llood-prosMiro  nnd  quickon  the  puliic. 
will]  (liiiil  cnntiac  paralysis.  As  tlio  riseof  iho  arlcrinl  pressure  is  pre- 
vented \>y  provious  dt-struction  of  the  vnso-motor  centre,  it  is  probablj 
the  rcAult  of  ««ntrio  stimulntior.* 

Thehapbctics. — Whonovor,  in  inflammntion,  it  in  (loaired  to  deploto 
throii^li  ilie  bowels,  the  sulphate  of  luugnesium  offerh  the  most  advao- 
tagcouit  method  of  doin^  it.  pj^tpociAlly  is  t)ii>«  tho  ca#o  when  the  intos- 
titles  nro  affected,  sa  in  enteritis  or  eoiiiis.  There  is  i)rubably  do  other 
purgative  in  cerumon  ii»e  wliich  produces  at  the  samo  time  such  iVoo 
Boraun  ovaciiatinnH  an<l  ao  little  iiitoHtinal  irritation.  On  account  of 
the  cHiciency  of  its  action  nnd  the  watery  character  of  iu  diachsr||[M, 
it  ift  espoeially  nppliejiLilo  to  oasw  offmeiil  aceuiMtlation  and  of  obetinalo 
colica  piclonum.  Tho  dow)  ih  half  nii  nunco  to  an  ounce,  properly  diluted. 
M.  Luton  aflirms  that  ten  cuiiti.!jn^rninea  (l.EiS  gr.j  administorod  b)*po- 
doptnieally  usually  pr<*voke  Bovoral  watery  etools  (Gflr.  Hebdom^  1874, 
p.  45r>) ;  but  tho  prncticc  000ms  to  nio  a  very  doiihtHil  one. 

Liquor  MAorcEdii  Citratis,  U.S. — Solution  f>f  Citrate  of  Magnesium 
Is  prepared  by  putting  into  &  strong  bottio  a  8>Tupy  Bolntion  of  cilralt 
of  niRji;nesium  containing  an  cvcoss  of  citric  acid,  adding  biuarbonat* 
of  putni^ttuni,  and  corking  tightly.  On  account  of  ]t«  ngrvcftblu  last* 
and  otTcrvoDCenec,  thici  pi-cpni-ntion  is  much  used  as  a  purgative.  It 
U  simiUir  to  Hptwm  ^alt  in  its  action,  but  i»  lofts  cfflciont,  more  npt  to 
gripe,  and  more  irritating.  It  ought  not  to  be  u&od  in  inflammatory 
afToclions  of  the  bowels. 


Maohesh  Citkas  Grajtdlatcs,  U.S. — Orctnvhte^l  Citrate  of  MagHt- 
siitm  cotilnine  1lw«  fivo  ncid  than  the  eohitton,  and  is  tlicroforo  aum& 
what  latn  ploAHant  to  tho  taste.  The  doso  is  one  to  thrco  teaapoonAils 
taken  in  sulutiun  while  olTurvoacin^. 

SoDii  SFr.PQAS,  V.S. — Sulphate  nf  Sodium,  or  Glaalter's  Satt.  is  at 
present  numufactui-od  f™iu  common  salt  by  moans  of  auiphuric  aciJ- 
It  occurs  in  six-flidud,  vory  elQoresccnt,  ctriatcd  prisma,  which  finally 
crumble  into  a  white  powder.     Its  toato  PMomblM  that  of  Epeom  salt, 
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*  Tho  n(<t  >nti  '•T  till  ■alin-n  pnrgntivnt  iipno  iho  (Wur'-r'hnngat  of  lbs  hoiy  bM  InoB  latio- 
riouily  i[iv(HtL;t>tt<Kl  bj  t.  biricv  Duiiib«r'>f  cli  viii  if  In,  witU  roiulu  ntiloh  arc  to  diiconlant  that  it 
dae>  nut  *coid  al  jirrscnt  pnulMc  tn  iximo  to  any  cnnrtuilon.  Tho  nhnlc  fltin  of  tlto  •rldmcn 
hawBTBT,  nofint  to  ma  to  itiow  lUnl  Itio  ilirin^t  aatWa  upon  tJifiio-fliiioi^  b  vor;  •llfkt,  aiM 
thftl  It  ti  Inonpabli  or  |inilii«lnf  s  ilaAnlla  mH  As«<l  rtmll  Aini<I>t  tho  varyisg  kiiil  «MDpll- 
ai(«l  ilitilj  aKUM<  whl«li  toorilitblf  ])n'>iliieo  ■noir  ar  !«*■  'Ilsluibanco  anl  TiiriiiboB  ■■  th« 
nllrogctioaa  cUmittntlon.  An  «lnlwraU  rcicnrcb  apoa  tbo  labjtct  bu  boon  publUboJ  bj  Dr< 
tion'lun  tn  ibo  Ztifrltr./.  JTIin.  .Vc(l„  Dil.  xiii.,  ItL-rt  1.  Motl  of  the  lllBralttr*  at  lb*  nVjMt 
■  III  ho  taaai  In  tbli  arllcla,  Itio  ailglnil  irarli  of  iihlch  IMibi  10  l«ai)  to  Iha  enieluiiaD  JhI 
■UI«iL 
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bnt  la  more  nauHoons.  On  tbis  aceount,  and  b«cflaso  iU  kotion  upon 
tbo  economy  u  similar  to  but  haivher  than  that  of  tbe  sulphate  of 
magnMiutn,  in  human  mo(]ic-a1  prnctico  it  has  b««n  complotoly  Hupcr- 
sedod  hj  the  latter  salt.     Dose,  one^iiarter  to  ono-half  ounce. 

SoDii  PnoRTBAf),  U.S. — Phosphcde  of  Sodium  ocoufb  in  cotorloxft, 
tranHparent  cr^'HtaU,  which  cflloiv^co  and  become  opaqao  on  expo«an). 
It  is  a  tribiuiic  phosphate,  one  part  of  water  acting  as  a  base.  It  is 
Mlable  in  four  parts  of  cold  water,  and  faaa  a  Ralino  tatto,  closely  r^- 
scmbling  that  of  common  snlt.  In  largo  dowM  it  is  said  to  be  a  mild 
Hilino  puTgaiive,  but  as  such  h  at  prownt  very  rarely  uaed.  TVithin  a 
few-  yean  Iho  iiso  of  tbo  phospbato  of  sodium  in  chronic  inflintilc  diar- 
rhccA  has  attracted  a  good  <fenl  of  notice.  Originally  recommended,  so 
far  as  I  know,  by  Pr.  Routh,  in  bt«  work  on  Infant-Foodinc^,  n«  boiri(»  a 
Taluable  nutrient  or  altcrativ-u  in  childrvn,  attention  baa  been  capecially 
drawn  to  the  phosphate  of  Aodium  by  Pr.  William  Stephenson  (EihnL 
Med.  Jotm.,  ]8lf7,  vol.  xiii.  p.  336).  He  beliovea  tbat  it  acta  upon  tbe 
liver,  and  adduces  much  cliniatl  evidence  in  favor  of  his  views.  Th» 
cases  in  which  be  especially  recommends  it  are  ''infants  who  ore  being 
artificially  reared,  and  who  are  liable  to  fVeqaent  derangement  of  U)« 
bowels;  also  when  tbo  pbosphatic  olomcnts  in  the  foodaeem  deftefent; 
where,  fVom  the  character  of  the  motions,  there  is  a  deficient  or  defec- 
tive secretion  of  bile.  It  ts  thus  of  service  in  cases  of  chalky  stools  or 
white  fluid  motions,  and  la  many  ca«es  of  green  etoola;  also  in  duo- 
denal dyspegMia,  and  in  diarrhtea  and  weaning."  I)r.  S.  G.  Webber 
(^Botton  Med.  and  Surg.  Joum.,  186B,  vol.  i.  p.  &)  and  my  own  experience 
oonfirm  these  statementa.  I  have  also  obtained  good  resulta  fVom  the 
DM  of  the  phospbate  of  sodium  in  fiabitttal  hepatic  conyettton,  and  it 
noemn  Komotimefl  of  value  in  lifhtrmia.  In  his  tbeaisof  1888,  l>r.  Ilaig 
affirmed,  as  tbe  result  of  bis  experiments,  that  the  pbonphatc  of  sodium 
has  very  prooounood  effect  in  Increasing  the  excretions  of  uric  acid. 
In  a  Rubsoqunnt  paper,  however,  h«  ntatcd  tbat  if  the  phosphate  contain 
any  sulpbaltf,  or  if  it  be  in  the  form  of  tbe  acid  pbuspbate,  or  meet  with 
an  acid  in  the  atotnaob  which  abonid  make  it  an  acid  pbosphate,  It  boa 
DO  power  iu  increasing  uric  acid  excretion  ;  so  that  it  eeeros  to  me  Ifaat 
at  present  we  cannot  comiidur  pboepbate  of  eodium  as  having  diatinet 
relations  with  uric  acid  excretion. 


POTASSil  ET  SoDii  Tabtrab,  U-S. —  Tartrate  of  PotcMium  and  Sodium, 
or  RoeMle  Salt,  is  made  by  tlie  addition  of  the  carbonate  of  sodium  to 
a  solution  of  tbo  bitartrat^}  of  potassium.  It  occurs  in  large,  colorleaa, 
transparent,  slightly  efflorescent,  pnematio  or  half-prismatic  cirstnls, 
vUcb  are  lolablo  la  two  and  a  half  parts  of  cold  water,  and  have  a 
■lightly  aatine  taste.  It  is  a  mild  saline  purgative,  decidedly  leas  etR- 
deot,  bat  much  leoa  otTeoaive  to  the  palate,  than  Epaom  aalt.  The  dose 
is  fVom  half  an  ounce  to  two  ouncoa,  properly  dilated. 
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PuLVig  ErFERVtsoENS  CoMPOstTua,  U-S. — Setdlitz  Poioder  U  IB  twa 
pat'kots,  iho  vrLito  gmpcr  coDUiuia;;  thirty-five  grains  of  tartaric  ncid, 
tbo  Ijluo  pitpor  forty  gntiris  of  iho  bicarbonftto  of  Boditun  ab<1  two 
drachms  of  R'Kiheiie  unit.  When  tlicy  nro  tnkcn,  ihe  powdora  aro  db' 
solved  ftoparatoly,  ibo  ttolutions  ftdJutl,  and  ibo  wliold  dniuk  wbilt 
olTen'osoing.  Thoy  aro  vory  accoptablo  to  tho  stomach,  rofHgemnb 
nnd  Inxutivo  rathur  ihan  pur^alivo.  Soidlils  powders  aru  ti^ctl  ftlmo«t 
oxclii^iivoly  to  ovacuiLtu  tho  bowvld,  aiid  uxhibiU'd  allur  blue  iums  to 
"carry  off"  merourials,  otc  They  ehouM  be  taken  on  an  otnpty 
Btomac-h.  ux  hoforo  brunkfaat.  One  powder  is  tho  ukuoJ  doM;  bat  not 
rarely  even  two  powdcr«  will  fail  to  parj^, 

PoTAasii  Sdlpuas,  U.S. — Sulphate  of  Potassium,  or  Vltriolattd  I'ar- 
tar,  was  formerly  uncd  as  a  pur^tivc,  but  la  no  longer  employed  in 
modicine,  except  in  tho  proparati on  of  Dover's  ]M>wdor. 

Sulphmiinate  of  Sodium  has  recently  been  brought  forvonl  as  a 
stihstituto  for  KpHom  salt.  A  very  groat  Hdro-ntago  i»  clalmod  for  it.  In 
that  it  has  a  rofVushing  flavor  with  very  Bli:^ht  Littcmoas,  and  n-hen 
given  in  fliivorod  ayriipj  malcos  a  vory  pleasant  drink.  lt«  action  is 
saiJ  to  be  rapid  and  thorough.  Th»  doso  is  two  to  four  drachms  for 
cbildrcQ,  four  to  six  drachms  for  an  adult. 

DRASTICS. 
As  already  utatod,  tho  drastics  oro  thoiie  vegetable  catharlicn  wh!cfa 
arc  octivoly  irritant.  With  porlmpa  one  or  two  uxccptions,  in  sufficieol 
umiiiint  they  are  capable  of  caitxin^  fatal  gHstro-iateaLiual  irritation. 
The  line  botwoun  the  dnisticti  and  thu  atrongur  purgiitivus  is,  of  coarse, 
placed  more  or  loss  arbitrarily,  ninco  the  various  cathortios  differ  in 
action  almost  by  insensible  dc[;r«<is.  Thus,  jaUp,  although  iaoludod 
among  tho  dra.^tics  in  l\us  work,  might  with  purhaps  oven  grcnl^ir  ]iro- 
priety  bo  cinsiiod  among  tho  purgatives,  since  it  is  very  liitio  more 
ncttvo  or  irritant  llinn  is  sonno.  Further,  these  romcdioei  in  combina- 
tion eoom  to  Io90,  in  a  moaauro,  their  power  of  coueing  irritntion,  and 
to  beoomo  u»ofui  purgntivoa  A  fact,  however,  which  makes  the  olassU 
fic-attou  liore  employed  clinically  Uficful,  although  it  b«  not  acientiflcally 
accurate,  is  that  none  of  the»e  remedies  ebould  bo  used  when  a  piir^- 
tive  i^  desired  to  relieve  gtitttro-intc^tinal  inflammation  or  irritation;  and, 
oti  tbv  other  bund,  when  a  revulsive  aoLiou  is  winhed  for,  as  in  soma 
ca.<ie3  of  bmin^disense,  one  of  tho  drastics  t>honld  always  bo  seluctod. 

JAliAPA.-JALAP.  U.S. 
Tho  tuber  of  Exogonium  purgn,  a  convolvulaccous  vino  j^rowing  is 
JiTexico.  JaUp  cornea  into  the  murkm  in  two  forms:  one,  that  of  tha 
younger  mota,  which  are  sold  undivided ;  tho  other,  that  of  tho  old 
roote,  which  ar«  brought  into  tbo  market  in  traDflvcrsc  or  loogiludioal 
sliooB,  and  in  pieces.    Tho  Srst  variety  consUts  of  very  hard,  irrogularlj 
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l^lobolar.  brittle  rootH,  nl)out  the  tixe  of  b  abut  flet,  or  nmaller,  and  ottcn 
sluheU  witb  vtirtical  inciuonB,  made  for  Iho  purpose  of  foctlitAtiaif 
drytnf;.  Tho  soctioo  of  jiilap  ia  alM-nyti  dtHtinctly  rotunous,  if  not  to  tbo 
naked  ovg,  nt  leant  1o  iho  rit^ion  aiilocl  by  a  l>eu<«.  Tbo  nctiro  principli] 
is  n  duplex  rvain,  oiiv  portion'of  vbicU  ■»  iMfl,  aiid  soluble  in  vlkur,  tbo 
otber  {RiiadeareUn)  bard,  and  insoluble  in  tbo  I2tt«r  raenstnium.  Itbo- 
doorotin  in  lUMcrtcd  by  l»oth  KnvRcr  uml  Mnyer  (  U.S.  Dispensatory)  to 
be  ih«  purgative  principlo ;  but  Mr.  J,  C.  I^ng  {Amer.  Journ.  of  Pharm., 
1861)  has  shown  that  the  fioft  resin  is  oqunlly  nctiro.  Tbo  porcontage 
of  rc«iD  variw  very  much  in  difforoat  spocimeofl,  but  is  much  groator 
In  those  that  are  wurm-eaten. 

PHT8iou>otCAL  AcTros. — Upon  Aa^  and  horses  jalap  (Stille.  Them- 
peviics,  ToL  ii.)  is  aaid  to  act  as  n  powcrOil  bydra^^guo  catbarlic,  and 
in  oTcrdoses  as  a  gastro-iDteetiDal  irritant.  Its  active  priociplos  are  ab* 
Boriipii,  ninee  Cablet  de  Ga^sicoiirt  proiiiiceil  dinrrbrea  in  doi^  by  tho  ftvo 
iipplii-aiiouof  jnlup  to  the  shaven  skin,  and  J.  Mullcrfuund  the  rcein  ia 
tho  blood  of  dogs  to  which  ho  had  i^von  it  {Inaug.  Diss.,  Dorpat,  1685). 
Profoasor  StillJ,  howercr,  assorts  tliat  it  doo4  not  impart  its  par^tivo 
))ropi<rtios  CO  tho  milk  of  nuntn^;  women,  and  thai  in  man  it  in  not 
abitorbcd  by  the  skin.  In  man  jalap  prodaces  fVee  hydmgo^ie  catharsis, 
on«a  witb  nausea;  or,  if  in  ovurdos«,  riolcnt  vomiting  and  purginc- 

TiieKAPBCTics. — Jalap  is  especially  indicated  n-hon  it  is  dusirable  to 
produce  birgo  watory  sLooU.  It  ia,  however,  very  rarely  used  nlono. 
A  favorite  combination  with  many  practttionon  te  of  it  and  cnlomeJ. 
Ia  the  form  of  the  ccmp<ntnd  ptiedtr  (Pulvii  Jahpte  Cotnpotittu,  C3« — 
jalap,  thirty-t^To  parts,  cream  of  tartar,  sixty-fivo  parts),  jalap  is  tcit 
frequently  uned  wilh  j^at  advantage  in  ascites  and  also  in  other  forms 
of  general  dropsy.  It  ts  believed  when  giren  in  this  way  to  exert  soma 
inHuencti  upon  tbo  roruU  functions:  forveiy  many  caitos  the  prvportiOQ 
of  cruam  of  tartar  in  the  ofHoioal  oomponnd  powder  ia  too  unall,  and 
■hoald  be  increased. 

AomxisraATins. — The  doso  of  powdorod  jabip  is  ten  to  twenty-five 
grains,  of  the  abstract  {Abttractum  Ja/apce,  U.S.),  five  to  thirteen  grains. 
Tbo  resin  {JUsiaa  Jalnp^,  VS.),  like  tho  otbcr  purgalire  rosins,  ia  pre- 
pared by  precipitating  a  saturated  tincture  with  water.  According  to 
Husemann,  the  ordinary  adulteratioas  of  jalap  rcein  may  bo  detected 
by  the  lolability  of  tho  aabstanc«Ei  omployod  in  tbo  oil  of  turpentine, 
wbioh  does  not  atfoot  the  genuine  artirlo.  On  account  of  ita  tastoleas- 
nen,  this  preparation,  as  well  as  tho  simibir  one  of  Bcammony,  ts  aom^ 
times  employed  as  a  purgative  for  children.  Tho  dose  for  an  adult  is 
from  two  to  four  grains. 


COLOOYNTHIS-COLOCTNTH.    U.a 

The  fhilt,  deprived  of  its  rind,  of  Cttnillus  Ctdocynthia,  or  bitter 
cucurabor,  a  vino  growing  in  South  AlVica,  Japan,  Syria,  Egypt,  Turkey, 
the  iBlands  of  the  tireciao  Arcbipehigo,  etc.    The  fVuit  is  a  round  gnunl, 
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R'om  two  to  fbiir  fnchofl  In  diameter,  of  a  whitUlt  or  pa]o-yenow  ookr. 
It  cicciurs  ill  thu  market  with  or  without  its  riud.  Thu  pulp  is  dry  uid 
tucmbranous,  whitish,  and  coataina  the  active  purgativo  glucoside  Coh- 
Cjfnthin,  first  discovered  by  Herbergcr, 

Phtsioloqical  Action. — The  experiments  of  Orfila  and  Scbroff 
have  shown  that  upon  dogs  and  rabbits  cotocyntli  acta  very  much  u  it 
doee  in  man,  producing  oopious  watery  evacuations,  and,  altbougb  ooC 
eo  irrilant  m  gainhogu,  in  overdoses  caubin;;  death  by  gastro-iotestina] 
irritation.  If  the  statement  of  Richter  that  violent  purgation  may  b* 
induocd  by  rubbing  the  abdomen  with  tincture  of  colocynlh  be  ti 
tbo  actiro  principle  is  without  doubt  absorbed. 

Therapeutics. — Colocyuth  in  rart'ly,  if  vv»r,  u»od  alone,  but  is  gii 
in  combination  with  tbo  othor  dro-stics,  or  with  milder  purgatives,  to 
incroaso  tk>eir  activity.  It  ia  ft-uquontly  nddod  in  small  quantity,  with 
aivantAgo,  to  laxativoe,  especially  wh«n  the  ooastipation  is  somewhat 
obntinate.  It»  minuto  buik  !»  often  of  j:;reat  advnntai^o  in  thoso  cases, 
Xoitlier  colocyuth  nor  anyofits  oombiDationsehould  be  used  indropty. 

ToxicoLOor. — Colocynth  has  not  rarely  produced  death,  preceded 
by  hypercatharais  aad  the  usual  symptoms  of  gastro-intostinal  irritft* 
tion.  The  falal  iIobo  probably  varies  very  much.  Chrisli-ion  iveonis 
tho  death  of  a  woman  twenty-four  hours  after  taking  a  tvasfioooful  aod 
a  half  of  tho  powder.  Itoquos  chroniclos  a  fatal  roAuIt  produced  by 
loss  than  a  drachm  of  tho  powder  in  decoction,  but,  on  the  other  hnod, 
nnrmtes  a  ca)40  in  which  three  drachma  failvd  to  lull  (llu^omann,  JlatuL 
buch  der  Toxicologic,  p.  025). 

ADUiNi&TBATioir. — Colocyntb  is  used  only  in  the  form  of  th«  tj^aet 
{Extraetum  Coloct/nthidis,  U.S.), — nsehil  as  an  addition  to  laxatives, — 
done,  as  a  purgative,  three  to  firo  grains ;  and  of  the  compound  extract 
{Extraetum  Colocynthidis  Compoaititm,  U.S.),  which  contains  extract  of 
colocynth,  aixtoon  parts,  purified  aloes,  fifty  parti),  rosin  of  seammony, 
fourteen  parts,  cardamom,  b\x  purts,  Boap,  fourteen  parta,  and  ia  a  very 
useful  purgative  preparation,  either  ns  a  laxaiivu  in  minuto  dose  (one 
to  threa  grains),  or  in  large  doao  (fivo  to  twenty  grains)  as  an  activ* 
purgative. 

SCAMMONIUM-SCAMMONY.    U.B, 

A  rosinouH  exudation  from  tbo  root  of  Convolvulus  Scammoma.  a 
Tine  growing  in  Syria.  It  is  said  to  be  obtained  by  cutting  off  the 
root  obliquely  about  two  inches  fVum  tho  origin  of  the  stems,  and  catch- 
ing in  shells  the  few  drachms  of  milky  juice  which  exude  from  each 
root.  From  tliese  shells  it  is  emptied  into  a  vosaol  and  allowed  to  con> 
Crete.  Beforo  c:tportation  it  'n  ueitally  adulterated  with  the  exproBMd 
juice  of  tho  loaves  and  stalUs,  and  with  chalk,  flour,  ashes,  sand,  eto. 
This  Bdulleration  was  formerly  carried  to  a  very  great  extent,  but  is  at 
present  indulged  in  to  a  much  loeit  degree.  Tho  pure  or  Virgin  Scamr 
m«ay  is  in  irregular,  rough,  fiasured  masses,  of  various  sitos,  commonly 
solid,  with  a  dull  resinous  fVacturo,  and  of  a  dark  g^raenish  color,  la- 
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dining  to  hhtik.  Tho  emoll  is  pocullar,  roeomUinK  thai  or  old  chccw. 
The  liuto  nllar  n  timo  \»  noi-id.  Fuctifious  or  ndullurutuJ  seammuiiy 
ocoura  io  cnkos  of  rarioiu  mzta  and  sLapos,  and  U  sometimfiii  npoken 
of  iLS  amylaceous  or  cretaceous  scaiamonj,  aoconliii^  to  the  matui-ial  used 
fbr  its  Edult«ration.  Tlio  actiro  ]>rincipl«  or  i!4-ammon.r  ia  ft  rcsiji,  very 
nimilar  to  that  of  jalap.  The  proportion  of  this  reNin  in  the  dm;*  etiriesi, 
nccordiuj^  to  tlio  purity  of  iho  ni-iicic,  IVoiii  eight  to  ninety  por  conL 
Tbo  U.S.  Pharmacopfsia  dinjcta  ihut  scammony  shall  ooaLaia  sovonty* 
flv«  p«r  cent,  of  tho  rciiin. 

TusRAPEDTics. — ScAmmo&y  acta  upon  tho  ayatom  like  jalap^  hut  ia 
Bomowhat  more  trritatini;,  and  therefore  more  apt  to  gripe  ooverely, 
and  ia  still  more  Btroui^ly  euiitra-iiidicatod  iii  iiiRainmatur^'  dinciieoM  of 
tlio  intoalinal  cnnjil.  It  in  dwi'ludly  k-ss  dnuttiu  Ihnn  gamboge.  It  n 
nerer  used  alone,  but  in  combination  with  other  lo!i«  actiro  cathnrtict. 
Tbo  done  of  tlio  resin  (^Sesina  Scammonii,  U.S.)  i>t  Iwo  to  five  ^niina. 

As  all  the  tngrcdionts  hnv«  hc«n  noticed,  tho  prosont  gccmx  tho 
proper  place  for  tho  conwdorBtion  of  Pilul^x  Catiiaetica  Cumi>oiiita, 
U.S. — Compoumt  Cathartie  PilU.  Tho»o  [topuliir  pilb  coiitatu  each- 
compound  vxtravt  of  colocynth,  one  and  a  thtriJ  gmios;  abstract  of 
jalnp  and  culomol,  each  one  grain ;  gumhogo,  uno-fuurth  of  a  grain- 
As  thoro  is  soap  in  the  first  lngrie<li«nt,  the  caloinol  is  sooner  or  later 
reduced  to  the  black  oxide  of  mcretirj-. 

The  compound  cathartic  pilb  arc  a  v<3r>'  efficient  purgative,  genorally 
not  prodacing  much  griping.  They  cause  largo  watery  stools,  and  are 
used  when  it  is  desired  to  empty  the  bowels  uud  deplete  fVotn  the  portal 
circulation.  On  account  of  llie  mercury  in  tbom,  ibuy  should  not  b« 
u»cd  as  an  bobiluol  laxatiro. 

PODOPHYLLUM-PODOPHYLLUM.    U.S. 

Tbo  rhizome  of  Podophylluiu  {K'lliitiiin,  or  Mny-apple,  a  pci-on- 
nial  herb,  gi-owing  in  tho  Northern  and  Middle  Unitod  States.  Podo- 
phyllum occurs  in  simple  or  branched,  cylindrical,  hruwuish  pivous^ 
about  the  thicknoHS  of  a  guoHO-<juill,  smuoili  or  wriukled  longitudinally, 
often  obscurely  marked  with  tho  scars  of  lcaf<scalixi,  and  funiiiihod  vrith 
iiuniorous  rootbt«  or  their  remnants  attached  to  lb«  lower  surface.  Tbo 
tnsto  ia  bitterish,  acrid,  nuuaooiu.  The  rhixomu  eoutaina  the  alkaloid 
Serberiiie,  but  the  purgiitire  power  resides  in  two  re&ias,  one  aolubh), 
tho  other  insoluble,  in  ctbur* 


■  l>odm7W»Ulii  tt»bm  {Arth.  /.  Rjptr.  Palk.  ».  Pkarm^  aiil.  40)  IbU  ba  Iim  iMlaUd  k 
CrflUllla*  *abft»aos  ( /^M^np Jkj'/^n(ariii)  ithioli  b*  bnliara*  to  b«  t9i*  >otW*  pkrt  of  podvphjU 
lia.  Ona-lcDtti  of  a  jiniia  of  it  Io  •  e*l  itrodoevl  fi>(at  vDinitins  aail  |iar)[ln(.  Bj  tb»  adi'ia 
«f  Ul  alk*lk  It  U  ranlrtd  into  tuo  lubttuicoi,  piHr»yn4/rfiKyHiit  *nd  podujtljilfiiiic  aeid,  aliletl 
ftlM  atiil  ia  lli«  rbUunta.  rikropuda|ihjllLn  raamtiln  pwki]>li)illuLi>xia  in  iUMlion  uponlba 
WTfSBlwD,  bat  is  iMi  povsrfui.  t>r.  I>.  0.  llnut  hm*  smJ  po4o|>b;II«losiB  as  a  perfsUrs  lor 
«laUfM,  and  lads  lttoNpr«Mat  puloplijlltn  •ob|>M«1^.    Ta  a  afcUd  thLrtaaa  7«Maiiy  bs 
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PtirsioLooiCAl,  AorroN.— Tho  cxi»crimuiita  of  Dr.  Snow,  of  Dr.  & 
R  I'ercy  (Afnerican  Med.  Tima^  vol.  iv.),  of  Dr.  F.  E.  Aiutie  (JW. 
Titnfs  and  Gai.,  March,  18G3),  and  of  othcts,  liavo  «bown  that,  wtveibor 
[idiaiuistorud  by  tbu  moulh  or  hypodurmtcally,  podopliyllum  prodacu 
irt  tho  Inircr  animala  pur^ng,  with  colicky  paiiis  and  Homutuuos  vomit- 
inf^.  If  the  <iOiio  bo  siifflctent,  the  utooU  are  bloody,  and  aitcr  largt 
umouau  death  occurs,  procoded  by  hyporcathnreis,  prostration,  uui 
slij^ht  oonvulnion^  On  poHt-tnorlcin  examination,  I>r.  Anstie  fotiud  to- 
lutis^'  infltttumalion,  with  ulcumliun  of  ihu  mucous  tnembraou  of  tkt 
araM  intooti iioH.  Upon  nutn  podophyllum  acu  as  upon  theeo  animal^ 
producing  in  large  diwea  yiolont  cnthnntiH,  accompanied  by  much  pali^ 
niid  is  probably  caiiablo  uf  actiiii;  aa  a  futnl  gastro-iutctitinal  irriiaot 
Ttti)  graiaa  produc-od  in  a  strong  woman  violont  bilious  but  not  bl(*<>i^ 
vomiting  and  purging,  with  collapse,  but  final  recovery  (/'Ma.  Jfei 
Timei,  x'tl.  520).  Tliu  oxperiirienls  already  monlionod  stiow  that  it  acu 
by  bcin^  absorbed,  which  is  confirmed  by  the  experience  of  Dr.  Percy, 
who  found  that  it.*)  application  to  an  ulcer  woa  followed  by  its  Hpecifio 
efl'ocu.  It  hau  beou  cliiimed  that  it  «et«  eBpocially  upoa  tho  livor;  tad 
much  clinical  testimony  hatt  been  Adduced  to  snpport  tim  view,  which 
i»  al»o  coiifirmod  by  tho  expcrimouts  of  Ilulhorfurd  (hoc  p.  669). 

Very  large  domis  are  dislinetly  poisonous.  A  child  four  years  old 
woA  killiid  in  ihiR  city  by  on  unknown  nmount.  Tho  s^inptoms  wm 
rvpeated  vomiting,  i^Ii^ht  purging,  oollapeo,  and  6nnlly  coma,  ending  in 
opilojitiform  convulsiona  (Dr.  T.  (J.  Morton).  An  infant  twenty-two 
TjioiiLluold  recovered  from  four  grains  {Australasian  Med.  Gaz.,  ii.  Z37)- 

Tdbrapk cries. —Podophyllum  is  a  powerful  purgative,  wbtch  usually 
rc<|uirc»  ten  or  more  hours  to  net,  and  pi-oviuces ''bilious  ilischargcs" 
with  griping  pains.  In  this  country  it  is  very  lar^ly  u«od  in  eoMS 
of  acute  etmstipntion,  and  with  very  good  dTect;  it  has  also  been  eota- 
mended  very  highly  by  numci-oua  pmclitioners  in  tbe  eo-cnlled  "iiUota 
iittadis."  Owing  to  the  ctLruino  slowneas  of  ita  action,  it  is  not  well 
itdaptud  fur  combination  with  brisker  cathartics.  Tbe  same  quality 
AlR  it,  however,  for  iiko  with  calomel,  it  requiring  nearly  tho  aams 
length  of  timo  us  thcit  drug  to  pi-oduco  purgation.  L.  Ijcwis  (^Bht. 
Med,  jQuni.,  ld7S,  ii.  &4U)  alllrms  that  in  smuU  repented  duM»  (gf. 
^  t.  d.)  it  is  A  powort\il  stimulant  of  tho  guetutory  nervoe. 

ADHiHiaTHATioii. — Altituugh  an  e^ract  (^Kxtraclum  Podophylli)  is 
officinal,  podophyllum  is  sciircely  ever  given  in  any  other  fomi  than 
ihftt  of  tho  rcuin,  commonly  known  as  PodcphyUin.  JUsina  Pitdophj/Ui 
(U.S.)  is  prepared  by  prooipilnting  n  coneontrated  tincture  with  water: 
as  berbcrino  is  soluble  in  the  latter  menstruum,  the  resin  ns  thus  ob- 
tjiiiicd  IB.  free  ftrom  the  alkaloid.    Tho  portion  of  this  duplex  resin 


jgirf  Trtn  ilx-  to  nlna.liandr«dtht  of  ii  gtain  {Artl.  /.  /rindr'hiilt.,  it.,  ISSO).    I^^dophjIU. 

toiin  hoa  besn  oioiiluyeit  b]r)>DH(irniiiiallii  bj  Iln.  Iludlny  uiil  Cnatip  {MfJ.  .V*im,  ISH,  tkL 
ii.  p.  &0(l).  Ono-tcnth  of  a  gma  dUtulirod  In  alcobol  |iroilue«il  Eoed  IrriUUon,  knd  !■  ObIj 
flUK  COM  out  of  Una  bod  wij  dnldcd  iDfluonoo  npun  tbe  baHcli. 
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vtiti'li  ta  soliiblo  In  othoT  bcortAinlj-  inoro  aotlrcly  purgftttro  tlian  l1io 
other  part,  to  which,  tncloed,  aay  pur^tivo  property  is  iloniod  by  some. 
l>o»c,  aa  a  purgatiro,  (torn  one^ixth  to  ono-fourtb  of  a  grain ;  as  a 
laxaliro,  one-twelAb  of  a  gniin. 

ELATERIUM. 

A  RubBljuioe  depoflitod  by  the  juivc  of  tho  fruit  of  Uomonlica  Ela- 
tcrium.*  or  squirting  cucumber,  a  nnlivo  of  Greece,  but  cultivated  in 
Ent;land.  Id  tbo  interior  of  the  OTat«  fruit  i»  ao  cliutiv  dac,  which  con- 
tains tho  BOcUa,  and  at  ripcnin];  bccomoe  bo  distomlod  with  juico  thiit 
whoii  Ibo  fruit  fnlU  off  the  vino,  nnd  tho  Kupport  in  i-cmored  IVom  the 
i*,cm  end,  a  rupturo  otcun  at.  the  latter  position,  and  the  liquid  with 
tho  sucds  ia  forcibly  projoclod.  Tlio  medicinal  pi-inciple  itt  naid  to  bo 
contained  only  in  Ihiti  inner  juico.  In  order  to  avoid  la>M,  the  IVuit  is 
piekod  with  a  piece  of  the  stnlk  adherent  to  it  heron;  ripening,  nnd  is 
Opened  by  alicing.  Elaterium  occurs  in  liglit,  ffinblc,  t>JJghlly  incurvotl, 
grooniaU-gray  cakca  about  a  lino  thick.  Tbo  tnsto  i»  uvrid  nod  bitter; 
tho  ftmctuw  finely  granuhir.  Owing  to  the  variability  of  commercial 
elaloriuin,  the  US.  nian»itco|)coia  now  recognizee  only  the  active  pnn> 
ciple,  Elata-in  {Elatcrinvm,  U.S.),  which  was  firat  »cpnmtcd  in  a  pure 
atoto  by  Morrics  {Repaior.  fur  Pharm.,  xxxix.  134).  It  cryBtaUizoa  in 
oolorioaa,  shining,  rhombic,  six-sided,  odorless  tAbloH,  of  a  very  bittor 
aharp  ta.<«to  and  noutral  rKiction.  According  to  Dr.  U.  Ki'ihlur  (  Kir- 
dicmi't  Arehiv,  Ud.  I.  p.  2ST),  it  is  insolubte  in  water  and  in  glj'Curia, 
readily  solublo  In  cold  alcohol,  and  soluble  with  difficulty  iu  ether  and 
lo  t  urpontino.f' 

Pur&ioLoaicAL  Action. — Locally  applied,  vhitorium  is  a  very  do> 
Oided  irritant,  producing,  according  to  PoroJra,  ulcerations  in  tho  fingen 
of  those  who  handle  tho  fVuit  and  proparo  tho  drug  for  mnrkot.  When 
taken  internally,  it  acta  on  man  a^  a  moBt  powerful  hydragogne  cathar- 
tic, producing,  when  tlio  dose  and  adininistration  aro  properly  rvgulatod, 
onormoua  watory  fttoola,  without  much  irritation.  On  the  lovror  animals 
its  action  ui  muoh  leas  oertnin.  Vihorg  a^<*tirtii  that  a  hor>ie  won  unaf- 
foctud  by  a  pound  of  clutoriuin  fruit;  and  I  have  given  one  and  even 
two  grains  of  u  pro^umably  octivo  elAtorium  to  a  dog  without  pro- 
ducing vory  obvious  results.  If  tho  doso  bo  suffictoatly  Urge,  all  aoi- 
maU  probably  uro,  however,  fittully  affoctod  by  ehitorium,  perishing  by 
prOffreeHive  depnnuion.  Prolostwr  Stille  amorte  {^Therapeutiei,  vol.  it. 
p.  Ah^)  that  tbo  death  is  not  rarely  pnK.'odod  by  ^nulont  vomiting  and 
ptirging;  and  oven  when  these  are  absent  during  hfe,  podt-tnorlem  ox- 


*  In  BimiU  tbs  fnill  of  Ibi  Hainardlr'a  liurhi  i*  aiail  in  drop*;,  and  Bp]i«>n  to  b*  »  via- 
l«al  kr^n^ofoa  wlkkflic,  eaaiiog  bolb  durrbm  and  ninltinf  wk«n  fIvM  bj  lb*  «te«Mk, 
•ed  TCnltiBf  •■Ijr  vImii  firtM,  m  il  ■iuaI);  m  in  Bmil,  b/  i^jmUod.    Em  Lmd.  ll»i,  Stc^ 

eii.  iwv 

t  Pur  ikabolikTiarorDtitcvin  wlib  rwtoiM  nacanu, sad  furtbii  meUioitiarwuablat  l>f 
tl  In  aadi«a-la^  laTaMlgUkuH,  lb*  nada'  i*  ndlmed  M  Dr.  KOtalv'i  aaaolr. 
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nmlnatiou  roveals  oongeetloii  and  infliuninution  of  Lbo  gastric  and  IdI 
tinal  mucous  membranes.  In  nonoof  my  own  experiments,  which  har« 
not  been  wry  Dumerou«,  htus  any  purging  boon  pratNot;  further,  in 
Di*.  Kohler's  elaborate  invoaligation  {loe.  cit.),  elatorium  dissolved  in 
alcohol  was  injected  under  the  skin,  the  powdered  ointorium  wa*  pat 
into  the  rectum,  and  wok  given  by  tito  mouth  nAor  the  gall-duct  had 
boon  tied  so  aa  to  prevent  the  flow  of  bile  into  the  iutcatine,  And  ia 
noithor  eaao  was  there  any  purging,  but  prostration,  apathy,  disturbed 
respiriilioii,  sativatioii,  nnd  violent  convulsions,  ending  in  death.  From 
those  oxpcrimonts  Dr.  Holder  draws  the  conclusion  that  olatorium  ex- 
erts a  goucraJ  action  upon  the  systom,  for  which  its  tntroducUoD  into 
the  blood  is  all  that  ia  rcquisita,  and  also  a  purgntivt}  influcnco,  for 
which  it  in  uecossary  that  thoro  b<i  bilit  in  llio  duudouuni  to  diHrnlre 
the  olatorium  and  cause  it  to  act  locally  on  tho  intestjoa  The  objection 
to  ihit)  conclusioa  is  that  our  prextont  light  aeoma  to  indicate  thnt  oIil- 
turiiim  doo8  not  purge  dogs  and  rubhitii,  even  when  given  by  the  mouih. 
Further,  elatcrium  applied  cxlomnlly  will  cause  purging  in  man  (bm 
8till(^,  Therapeutics,  vol.  ii.  p.  459).  So  that  the  application  of  tbo  con- 
cluisioas  arrived  at  by  Eohtcr  to  man  is  iiicorruct.  Eohlcr'a  oxpori- 
racntii  proved  that  in  animals  ointorium  ie  absorbed,  ovon  when  given 
by  the  mouth,  since  be  found  it  in  tho  urine  of  the  poisoned  dogs  and 
rabbits. 

TiJKRAPBL'Tics. — Klatorium  is  certainly  the  most  efficient  of  all  the 
bydnigogma  cathartics,  producing  in  properiy-rogulatcd  doses  tho  (Voost 
evacuations  with  comparatively'  litlki  iiaiii  and  irritation.  It  is  ther»- 
fore  indicated  whenever  a  powerful  cathartic  of  such  nature  is  iadl* 
cated.  It  is  tho  most  efficient  of  all  the  medicines  of  tbo  cIbm  fal 
general  dropsy  or  in  ascites.  As,  however,  its  action  is  very  exhaunting, 
great  care  should  be  exercised  not  to  give  it  in  too  large  doses,  and  also 
to  support  tbo  strcnglb  of  the  patient  during  tho  poriod  of  purgation, 
and  ntterwards,  by  ulcoholic  stimulants,  easily-digested  nnlritioufl  food, 
and  appropriate  hygienic  laensui'efi.  In  the  latter  stages  of  dropsy  the 
injudicious  use  of  elatcrium  may  favor,  and  no  doubt  bos  accolorauxl, 
the  fatal  result,  by  intensifying  the  exhaustion.  An  idea  has  prevailed 
thnt  clntonum  is  especially  valuable  in  urismia,  bec»u.<*o  it  pmducofl  aa 
elimination  of  the  urea  in  the  stools;  but  I  have  been  unable  to  find 
authority  for  the  assorted  elimination.  Bo  this  as  it  may,  however) 
clinical  cxperionce  ha^  demonstrated  the  utility  of  oiaterium  in  chronio 
rsnul  disease.  In  order  to  deplete,  claterium  has  been  employed  Id 
various  diseases;  but  this  use  is  not  to  be  encouraged,  and  especially 
when  there  is  any  gastro-intostiual  irritation  or  inflammation  are  the 
oalincs  much  preferable  to  elnKrium.  In  cases  of  plethora,  however, 
when  there  Is  a  sudden  deiermination  of  blood  to  the  head  and  a  rory 
powerfhl  impre«ak}a  is  needed,  the  vegetable  latiiartJc  may  bo  advan- 
tageously employed. 

To'  '^  B  without  doubt  oapablo  of  destroying 
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lifb,  and  tliat,  too,  when  not  lit  largo  qunnllty.  T  Imow  of  )>ut  one 
recorded  death, — tbat  of  a  woman  who  touk,  by  X\w  odvico  of  a  quack, 
two  and  two-fi  llhe  grains  of  the  oxtract  of  ulalorium  and  sixteen  groins 
of  rbubnrb.  Violent  and  uncontroUntdo  vomiting  and  purging  cams 
on,  and  proved  foAoX  in  tbirty-aix  huun.  Aftvr  donth,  tbv  gostro-iatM- 
tinol  mucoas  mombrane  showed  marked  evidences  of  inflammAtion. 
(See  BeA'k's  .Wedxcal  Jurispnidenef,  I2th  od,,  vol.  it.  p.  71B.) 

ApuiNiaTRATiOK. — It  18  Dot  nafe  to  commence  with  more  than  one. 
sixth  of  a  ;rniin  of  elatorium,  to  which  should  be  united  a  ^niln  of  tho 
extract  of  byoBcjamua  and  a  drop  of  some  aromatic  oil.  Tho  done 
of  tho  officinul  ulaterin  is  one-twontioth  of  a  grain;  of  the  tritvralion 
(Trituratio  Elafrrim — 1  to  10,  U.S.),  half  a  grain.  Elateriutii  ivhon 
injected  bypodormically  produces  IVcu  purgation;  but  this  method  cf 
ftd ministration  is  not  justifiablo,  on  account  of  tho  oxcciMivoly  aovcie 
local  irrilnlion,  which  has  been  tho  cause  of  fatal  tetanus  (caso,  Thtrap. 
Gaz.,  vol.  ii.  p.  27). 

CAMBOOtA— OAMBOOB.    U.S. 

A  ^im  resin,  obtained  in  Siam  by  breaking;  oif  iho  leaves  and  yooog 
aboota  of  tho  troo  known  by  botanists  as  Garcinia  Morolln,  and  catch- 
ing in  aiiitnble  vessels  the  juice  as  it  drops.  When  the  rocepLaclos 
consist  of  hollow  bamboos,  the  juice  hardens  into  cylindrical  coitta, 
atnat«d  oxtornally,  and  with  a  contral  cavity  duo  to  the  loss  of  auU- 
stance  iu  drying.  This  is  the  so-called  pipe  gamboge.  Gamboge  in  sort* 
occura  in  irregulnr  maesos.  Gamboge  la  a  bard,  reeinoid  subslance, 
of  a  brittle,  oHvn  conclioiJal  fracture,  of  a  dt-ep  rcddisb-oraage  color 
OD  exposed  surlitcuB,  more  yellowish  when  fiiMbly  broken,  alfording  a 
brigbt-yctlow  powder,  insoluble  in  water,  with  which  it  forms,  how- 
over,  an  intensely  yellow  emulsion.  It  ban  little  or  no  taste,  but  when 
chewed  producoa,  after  a  time,  an  acrid  eoneatioo  in  the  faucoa.  It 
ooDtaina,  acoordtng  to  ChriBtieon,  as  much  aa  seventy-two  per  cent,  of 
pambogie  acid,  a  resinous  aotd  of  a  cherry -red  color,  forming  red  salts 
with  atkaliee.  Tbia  would  nppoar,  however,  to  be  only  one  of  the  pur- 
gative principles  of  the  drug,  since  it  is  lees  drastic  than  an  equal 
weight  of  gamboge  (Christivun,  Ann.  Chan.  Pharm.  xxiii.  1S5;  Pabo, 
Additam.  qvatd.  ad  Virtvlea,  etc.,  Dorpat,  1851 ;  Baraszkiewicz,  Meleta- 
mata  de  RMtnarum,  otc^  Dorpat,  1853):  five  grains  of  it  produced  in 
aoms  pervons  only  watery  evacuations,  in  others  not  even  thcxo,  and  as 
much  08  sevenleoQ  gmiiis  have  beou  taken  without  mom  borioua  effect 
than  aevere  purgation. 

FnTBioLOOiOAl.  AcTiDK. — Administered  by  tho  mouth  to  dogs,  cute, 
borees,  atid  probably  other  of  the  lower  animals,  gamboge  acta  veiy 
generally  OS  a  violent  drastic  calluirtic;  but  from  the  oxperimonts  of 
Scbaur  and  of  Orfila  it  would  appear  to  cause  sometimes  simply  vomit- 
ing, and,  when  in  "Kery  lar;ge  aniouiita,  death,  without  any  marked 
Bjmptonis  other  thoo  those  of  progrossire  doprcsaioD.    In  ouch  casea 
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ttio  gABtro-intattiaal  mucous  membrant;  was  founJ  lilglily  tnllAinod, 
tlitf  iiilODtity  or  tlio  irritation  probnttly  jmralvzod  tlio  inlcstinal  taac- 
tions.  According  to  Daraszkiuwicz  and  to  Scbuur,  in  order  for  gam- 
bogio  acid  to  act  as  a  purgative  tho  prceonce  of  bile  in  the  intestine  U 
QMOSWry.  As  il  hiift  boon  dotorminod  by  Schetur  (quotod  by  }lu»«- 
mann,  p.  754)  that  tho  hypodermic  administration  of  gatnbo^  to  dogs 
rcfiulta  »iini)iy  iii  the  production  of  loi-al  nbMMisses,  and  as  A.  L.  Rit-bter 
•ssorts  thiit  when  apphod  to  raw  surfacoe  in  man  it  act*  meruty  as  a 
locnl  irritant,  it  would  appear  that  ^nmbo^e  dnca  not  act  by  absorp- 
tion, and  the  alEcaliue  juices  of  tbu  alimoutary  canal  probably  disaolvo 
it  no  that  it  caa  readily  bo  taken  up  by  the  villi.  NovortholosK,  both 
Gmolin  and  Ticdomnnn  asAcrt  that  they  have  found  Jta  principles  in 
the  urine.  St-liuur  has.  however,  boon  unable  to  detect  it  in  the  urine 
of  persons  or  of  &uimaln  taking  it.  Kvcn  when  be  injected  largo  qunn- 
titice  of  il  into  tlio  blood  of  dogs  ho  failed  to  find  it  in  the  urine, 
atthoiii^h  ho  did  obtain  a  ri'sinuid  Buhstanco  which  he  helievcH  to  he  a 
derivative  of  gambogic  acid.  L/cwIh,  Abeille,  nnd  Ferriar  assert  thai, 
when  given  in  cerliiin  ways,  ganihogo  acts  as  a  decided  diuretic.  If 
this  bo  true,  abeorptioo  of  it  muet  occui'. 

TuEHApEUTics. — On  nccount  of  the  intense  irritntion  which  largo 
dosM  of  it  produce,  gamboge  ia  very  rarely,  if  over,  used  alone  as  a 
pargntive,  hut  is  employed  bo  give  sliarpnesn  tb  purgative  comhinationa, 
lu  very  obfitinate  halilual  constipation  il  bos  been  used  in  dotwa  of  one 
or  two  grains  lut  a  dei^ided  luxatiro.  Ita  use  as  a  bydragogue  in  dropgy 
is  to  be  abwlut«ly  condemned,  it  being  much  less  elTeclive  for  this  pur. 
poM,  and  more  irritatitig,  than  varioua  other  subatanoos.  Thodoaa  of 
gamboge  is  from  two  to  five  grains,  made  into  pill  with  6oap,  orgiTea 
in  alkaline  solution. 


OLEUM  TIOLU-CROTON  OIL.    U.S. 

TliL-  fixed  oil  obtaiutid  from  the  (teuds  of  Croton  Tiglium,  a  ouphor- 
hiaceouK  lihruh  of  Hindo«Ian  and  other  [wrtions  of  Southern  Asia. 
This  oil  is  quite  viscid,  varies  in  color  IVom  n  palo  yellow  to  a  dark 
reddish  brown,  nuil  huji  an  acid  n;action.  Its  tnatu  is  but,  acrid,  and 
extremely  persistent ;  its  odor  faint,  hut  peculiar.  The  comixwition 
of  croton  oil  ts  very  complex,  and  the  active  pnrgalivo  principle  hoa 
rnut  as  yet  been  scjuirated.  Tho  most  importiuit  of  the  aubatancoa  to 
far  discovered  in  the  drug  is  that  found  by  T.  Bchlippo  and  oamed  by 
bim  Crotonot.  According  to  this  investigator,  it  is  net  tho  purgative 
principle,  although  to  it  the  dmg  ovrea  itn  power  of  causing  a  peculiar 
dermal  inflammiuion. 

PuTsioLooiCAL  AcTiOBi. — Locslly  applied,  croton  oil  is  an  intense 

irritant,  producing  upon  the  akin  an  eruption  which  ia  at  Gnt  papular 

but  in  a  very  short  time  becomeo  pustular.    This  cflbet  of  tho  drug  will 

be  eonndcrvd  moro  in  detail  under  the  heading  of  CouDtor-Irrilnnls. 

lib,  crobOD  oil  affocta  the  bonse,  the  dog,  nod  prob* 
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ably  ^bsr  mamnutis,  as  it  dgea  man,  producing  violent  pur^ng,  \f\ih 
WDTttn  griping,  and,  whon  in  eiifficioot  innoiint,  fatal  gutro-iaUMtioal 
inflnnimnlioii.  Tho  question  us  to  whethor  it  actH  by  producing  a 
simple  local  impression  or  by  nbsorptioi)  is  unsottlod.  In  thooxpori- 
mcnls  of  llortwig  (StilI6,  Therapeutics,  2d  cd.,  vol.  ii.  p,  449)  and  of 
Bucboim  (Ft'rrAow'x  Archiv,  xii.  I),  purgation  did  not  Ibllow  the  injec- 
tion of  the  oil  into  the  veins  of  nnimaltt;  but  Conwcll  obtained  a  rouult 
contrary  to  tbis,  uid  there  is  considerable  twlimony  tbnt  ita  oxtornal 
oso  in  ntftn  ia  8omotiin«s  followed  by  purging  (SliUe,  Thrrap.,  2d  ed^ 
Tol.  ii.  p.  451).  Tite  probabililios  seem  to  be  in  fHror  of  tho  purgation 
boinff  at  Icattt  in  pnrt  dua  to  absorption  of  the  oil. 

TnFRA?Ei:Tic8, — Croton  oil  is  a  v«ry  rapidly  acting,  violent  drastic 
and  h3-dnkgogue  cathartic.  It  i«  chiefly  used  in  cosob  of  obstinatt  con- 
ttipatian  lYom  dineafie  of  the  nervoua  B^'Btem  or  Prom  lead-poiiioDifig, 
Ttio  fiict  that  a  drop  of  It  placvd  npon  the  ton^ie  will  purge  act>(,*oly 
peculiarly  fits  it  for  uso  in  mania,  delirium  Irancna,  and  other  disea-ioa 
tvhcn  the  patient  r«fti5cs  to  take  medicine.  When  it  is  desired,  as  id 
eumu  brain-disceufes,  to  revulso  through  tho  bowulti,  croton  oil  is  prob* 
alilr  tho  moHt  available  of  the  cntliartica.  Tho  doito  is  one  drop,  which 
may  bo  administered  in  pill,  in  emulsion,  or  hj  simply  placing  it  upon 
the  tongne.    In  overdoace,  oroton  oil  is  a  violent  poison. 

ToxtcOLOar. — Althon<;h  in  oinall  amounts  croton  oil  cnuaea  Rucb 
sevtiro  BymplomB,  yet  in  lar^r  quaiititieti  it  has  failed  to  produce  aa 
Bcrious  resuUs  as  would  bo  naturally  expected.  It  is,  however,  very 
poft.4iblo  that  in  at  least  some  of  thoM  r«oorded  ca«c«  tho  oil  was  adul- 
terated. Cuwau  has  reported  a  cuio  (lluHomann,  Toxicoloijie,  Ud.  ii.  p. 
44;f)  of  a  child,  four  years  old,  who  roooverud  in  two  dnyit  itma  a  tea* 
apoooflil  of  crotoo  oil  talcvn  ou  a  t\tll  stomach  ;  Adanu  i^Iitid.)  saw  n> 
L'overy  in  an  adult  after  the  ingetition  of  a  drachm  ;  and  in  tho  Boston 
Med.  and  Sarg.  Joum.,  1868,  i.  294,  is  rucordud  thu  cowj  of  a  wouiao 
who  touk  about  an  ouucc,  was  vomited  forty-iive  minutes  afterwards 
witli  inuHtard,  and  finally  recovered.  Tho  oiiaimum  fatal  do»«  is  ooi 
known,  and  probably  varies  jfroatly.  A  child  aged  thirtaao  montba 
was  killed  by  u  quantity  believed  not  to  oxcood  three  minima  (.Jl/ttf. 
Tiatuand  Gat.,  1870,  i.).  Gtacomini  (.Stille,  ^Wapcu/ics,  vol.ii.  p.4&l) 
reports  a  case  in  which  twenty-four  grains  of  th«  drujc  proved  fatol  in 
aa  many  hours:  although  thora  wore  but  four  atooU,  tho  patient  pro- 
Bootod  tho  symptoms  of  gQneral  collupae,  preserving  cunsciousneas  to 
the  last.  A  little  less  tlian  two  drachms  has  caused  vomiting  and  death 
without  purging  (Amer.  Jovm.  Med.  Set.,  April,  1874)." 


•  For  «tb*T  cMM,  it«  Utd.  a—..  r«l.  iim.  I  £liii«.  Mti.  /•>».,  IMI )  U»eU,  ISTO,  1. 1 
Srii.  Mt4,  /Mr*,  tait.  I.(  Am*,  d'ltfy..  191 1,  U 
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FAMILY  ir-DrCTRETICS. 


DiCREnCB  ftro  mcdidnoa  used  for  tho  purpose  of  introaainf*  the  flow 
of  uriiio.  Some  of  ihoin,  without  doubt,  act  directly  upon  tho  socrctEog 
elructuro  of  tlio  glundts  hut  othors  of  ihcm  induco  tho  incroascd  fiocns 
tion  iodircctly,  by,  in  some  way,  roniovin^  tho  obstacle  to  secretion. 
It  is  notorious  that  diuretics  often  fail  in  practice  when  their  itctioD 
IB  most  urgently  needed.  ThU  results,  in  muay  cases,  ttom  tho  nnturo 
of  the  discrtf»e,  and  is  rot  because  diuretics  are  powerless  or  uncertain. 
Tbu«,  ia  cardiac  diecaso  Iho  congestion  of  tho  kidDO>-t!  may  bo  no  £r«at 
06  to  render  aecrolion  impoHsilile  i  and  it  is  equally  avidcnt  Ihat  when 
the  tubules  are  destroyed  by  Brigbt's  disootte  medicines  miwt  bo  powor- 
Icaa  to  proroko  excretion. 

There  are  certain  a^ncioB  whose  iafluonce  upon  tho  kidneys  sliould 
novor  bo  lost  st^^ht  of  in  exhibiting  dturctios.  Thus,  eold,  by  ehcckirg 
the  Rocrction  of  the  Bicin,  often  acta  as  a  most  efficient  remedy  of  iho 
oinss.  Af^in,  mere  vascular  Mncss  tends  to  provoke  excretion  of  water 
by  tho  kidneys.  This  assertion  do«  not  ro«t  simply  upon  theory.  In 
an  elubomte  HerioH  of  experiments,  E.  Roux  {Archive  Physiol.,  1874, 
p.  578)  found  that  the  ingestion  of  largo  quantities  of  water  greatly 
increased  the  flow  of  urine,  but  did  not  sensibly  aflTcct  tho  oliminaiion 
of  urea  or  uric  neid,  altboap;b  the  elimination  of  the  chloridoB  Memcd 
to  bo  augmented;  in  BOokor'fl  eNperimoiUs,  bowovor  (flrtf.  and  For. 
Mtd.'Chir.  Rev.,  xiv.,  1854),  large  draughts  of  water  iocreased  not 
only  the  amount  but  also  tho  eoLids  of  tho  urino.  The  iD^'oatigatio^s 
of  J.  Moyor  {Hoffmann  wnrf  Sehmatfie'i  Jdkre^k.^  1881, 3-15)  explain  thcw 
discrepnneicB  iiml  hIuht  how  water  may  be  of  service  in  various  disensm. 
Ho  found  llutt  at  times,  when  tho  tissues  were  ftill  of  the  productB  of 
disintogrntion,  the  effect  of  water  in  increasing  climinatioo  was  very 
nuirlce^l,  but  ibut  upon  the  wttating  proooasea  of  tho  body  the  water 
Axcrted  no  influonce.  It  would  seem,  therefore,  that  whilo  wo  oannot 
by  water  produce  tissue-*!  is  integration,  wo  can  by  it  wash  out  the  ro- 
tAtnod  products  of  tissue-change ;  and  I  cannot  help  suBpocting  that  the 
great  rarity  of  uninlieriled  gout  in  Aiuorica  has  some  connection  with 
tho  nniversat  habit  of  drinking  water  very  fVooly.  Tho  taking  of  largo 
dmughta  of  eimpio  water  at  regular  intcr\-nlfl  has  been  found  to  act 
Tcry  favorably  in  acute  Bright'a  disease,  greatly  increasing  the  urinary 
Qew,  and  at  the  same  time  lessening  the  irritation  of  the  kidneys.  In 
Tsrious  inflammations  or  irritations  of  tho  goni to-urinary  organs,  as  in 
7M 
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gravel,  wbcneror  it  ia  desired  to  mnko  the  secretion  less  irrilaling  or 
leM  conc<iDtnLt«d,  the  valiie  of  vnlcr  as  »n  ndjuvant  to  mediciDal  dia* 
reticfl  dhould  ftlwnys  bo  talccn  nd\i-nntttge  of. 

Tlicro  fertfiinly  is  a  very  m:irlicd  antoi^nlHin  between  the  bowolfl 
and  the  kidneyB,  so  tiiat  free  catharsis  reduces  very  decidedly  tlio  »*• 
oretion  of  urino.  Thera  is  also  an  anUi^niMlic  relation  bolwc«n  the 
skin  and  the  kidneys,  so  that  nn  incrcaso  in  the  exciMtion  fVom  one  of 
thoMQ  generally  results  in  a  diminution  of  tlint  of  (lie  other  oniiinetory. 
Thiit  should  also  bo  taken  advantage  of  when  a  diuretic  action  15  dottirod. 
Sweating  and  purging  at  such  times  arc  therefore  to  bo  avoided.  When 
a  diuretic  is  exhibited,  the  pftli«iiit  should  be  kept  eool,  walking  nbout 
if  ahlo,  or  if  it  ia  necossnry  for  him  to  remain  in  bod  he  should  bo 
covered  lightly.  Not  rarely,  a  remedy  which  when  administered  cold 
and  the  patient  kept  cool  aflenrards  will  act  as  a  diuretic,  will  whon 
it  ia  given  hot  and  the  patient  kept  wnrtn  net  aa  a  diaphoretic. 

Thoro  are  various  subsianccs  which  are  of  such  nature  thnt  whon 
eliniinatod  by  the  kidneys  they  act  upon  the  mucous  mcmbnine  of  the 
bladder  and  other  eurfucos  over  which  tbcy  pass.  It  scemu  hnrdly  cor- 
net  to  spenk  of  theee  drugs  an  diuretics ;  yet  thoy  are  best  considered 
in  tho  present  claw. 

Tho  chief  indications  for  tho  use  of  diuretics  arc  as  follows: 

1.  To  maintiUn  Ike  action  of  the  hidnet/s.  It  is  hardly  ooceeeary  hope 
to  diacuRfl  tho  necessity  of  excretion  to  tho  nyalcm.  In  various  kidney- 
diseases  this  indication  is  %'ery  urgent  i  but  as  tho  lesHoned  excretion 
too  often  depends  upon  a  profound  organic  alteration  of  the  renal 
socrcting  structure,  it  is  evident  tbnt  very  fVequtinUy  diuretics  must 
faU  when  most  needed.  In  the  great  majority  of  cosob  iu  which  diu- 
retics are  used  to  Ailfll  tho  present  indication,  only  the  mildest  of  the 
class  should  bo  employed.  Whenever  thoro  is  inflommatton  of  the 
kidney*,  even  if  it  be  chronic.  Irritating  diuretic*  should  be  avoided. 
HVhen  lessoned  urinary  excretion  ig  purely  ftinctional  in  its  ori^o, 
diuretics  are  often  moat  survlcoable.  In  favors  especially  is  it  neces- 
sary to  maintain  the  action  of  the  kidneytt;  for  this  purpoflo  water 
should  always  be  frooly  given  during  fever.  The  oikalino  diuretic* 
sometimes  may  be  cxhibitod;  bat  the  most  generally  sorviceablo  of  all 
r«medios  of  iho  class  in  the  febrile  state  Is  (ho  sweot  spirit  of  nitre. 

2.  To  rvacvate  Jtuid.  For  this  purpow  diuretics  are  employed  in  alt 
fi*rm$  of  dropsy,  and  aro  succcsaful  in  direct  proportion  to  tho  univer- 
sality of  the  cfTusioa  and  tlio  structitml  porfcctioii  of  the  kidneys. 

3.  To  tcothe  and  diminish  irritaftoH  of  the  tftmitc-urinar^  onjatis.  The 
value  of  walor  in  f\ilfilling  this  and  tho  nvxt  indication  ha»  already 
been  pointed  oat.  By  loeseniog  tho  acidity  of  the  nrine  and  rendering 
soluble  the  uric  acid  which  is  present,  the  alkalies  are  oqiinlly  itnpor^ 
tant  In  carrying  out  tho  present  and  the  followinx  indicutiun. 

4.  To  alter  the  urinary  secretion  so  a$  to  prevent  the  deposition  of  caicit- 
(tut  material.    Notwithstanding  it  hat  h«on  chiimcd  otherwise,  I  tbiok 
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it  indubitable  thnt  as  yet  no  pnictical  niOAouro  bofi  been  dovisod  of  dw- 
solving  a  calculus  wlitiii  oncu  formed.  Evon  lo  altur  the  urino  so  m  to 
provoQt  further  dcpoaition  is  probably  impracticable,  except  ia  oases  of 
uric  acid  or  ph(Mphatic  dintlic«iii.  A  diitciis^ion  of  th«  uso  of  dtaretics 
for  ibis  puqintto  will  ha  fuuiid  in  the  arlic-la  on  Potub,  which  is  tbo 
only  diurotic  used  to  meet  tlio  present  indication. 

JJiurotica  uro  very  nalurally  divigiblo  into  tlirco  sola, — tho  bydrft- 
goguu  diurviic-«,  tlio  refri^'rarit  dturotira,  and  the  altomtive  dlarotiDs. 
These  classoti,  of  cnurae,  grade  more  or  )c89  into  on«  anolbcr,  but  they 
aru  ftufiicicntlj'  diKtiact  for  practical  pnrposcn.  Tho  drugs  belonging  lo 
VtkQ  first  sot  simply  inor«ae«  tho  flow  of  water  from  tho  kidnoys,  and 
are  therefore  uAod  chiufly  for  tho  relief  of  dropsy ;  thuso  of  tbo  socood 
division  exert  a  murkod  sedative  action  upon  the  nyKtoni,  and  gencr> 
ally  do  not  incrcnno  to  a  groat  extent  the  waterof  tho  urine,  bat  modify 
tho  secretion  in  one  way  or  Ibo  other,  and  are  mostly  given  to  roodcr 
the  urine  leaa  irritant  or  for  tbeir  sediittve  and  eliminativc  aotion  in 
acute  disease.  Diuretics  belonging  to  the  tbii-d  divisiun  aro  of  such 
naturo  that  their  active  principles  aro  olimtnatod  by  tbo  kidneys  and 
act  upon  tho  mucouafiurfaccfi  over  which  they  pnsa,- — for  which  purpoM 
they  aro  chiefly  employed. 

HYDRAGOGUE  DIURETICS. 

SCILLA— SQUILL,     U.S. 

The  bulb  of  Scilla  marititna,  a  lilincoouH  plant  growing  ia  the  »outh 
of  Europe,  ospecinlly  on  tho  shores  of  the  Moditcrranojui.  Tho  bulb 
TnricH  in  stzo  from  that  of  a  child's  hoad  to  that  of  the  Jist.  It  Lt  com- 
posed of  nunierouH  byem  or  Bcalea,  which  BRpnrate  when  it  is  slicod  for 
drying.  As  kept  in  tho  shops,  squill  ia  in  horny  flukes,  of  a  white  or 
rod  color,  bocoming  ItMithory  when  wot,  and  having  an  acrid  bitter  taste. 
Ityioldii  to  water  and  alcohol,  and  aUo  to  vincgn-r.  HciUitin  has  boon 
assorted  to  bo  tho  uclivo  principle  of  squill;  but  tho  sciUilin  of  difloroDt 
authors  in  diverso.  According  to  'Ro\\,  there  are  two  active  principles 
in  Niuill,  one  of  which  ho  nnmes  SctlUUn,  rcprosontiug  tbu  diurutic  and 
oxpottornnt  proportios  of  tho  drug,  while  tho  toxic  and  irritant  prop- 
ei-tics  reside  in  a  substance  which  ho  calln  Scutein ;  rocenlly  {Anh.f. 
Exper.  Path.  K.  Pharm.,  xi.  22)  C.  V.  Jarmcrsted*  bos  described  a  now 
principle  from  squill  {ScilUiin),  and  Merck  has  sold  throe  eubstanoea  lU 
derived  from  squill, — ScHlin,  JSciUiptfrin,  and  Scitlitoxin.^ 


*  Jarmintfd  itita  that  hii  Bclllnln  Incrauarai  niiJ  kflflriiunls  lUminiibci^  blood .prenBri^ 
raufiog  I'uruiling  nnii  parzinj;.  Mid  flcitltf  paraljiM  tbn  hotrt-mtiMlh 

t  Dr.  Franmlillar  h.u  rnjiorted  (Mimorahilitm,  1S79,  xxir.  110)  k  tnlmtt  urp«rim«nu 
mado,  ujian  ptrtoui  lufrtrln;;  frvrn  t-nriuui  oilntcnU,  wilh  tho  Millia,  Milllpiarla,  ud  kDII- 
toala  of  Merck.    He  fagnl  tbnc  ■cllllu-iia  In  Amm  «f  tM  gnia  Mtad  m  a  rallitr  BBMrtkla 
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PiiTstOLoaiCAL  Action. — Acconliii^  to  iho  ox]writnonU  of  Chateau 
((|iioti>(l  by  SiilU)  and  of  MaraiH,  s<iuill  in  ])oisi>uou8  duao  produotw  in 
dogs  luid  other  of  the  lower  animnLa  romilin^,  then  purging,  dulncea, 
Btupor,  iutcrmittcnl  pnmlyeia,  convuUiou^  and  finally  doatL  ia  the 
courso  of  twelve  or  fifteen  hours.  Tha  temporalui-u  alwivii  falls. 
ProfeMor  Schroff  {Wochenblatt  der  Zeitschr.  der  k.  k.  Getdlsch.  2u  Wien, 
1861,  p.  421)  hnn  roiavutti^tod  this  subject,  lutn^  alcuhoUo  oxtractd 
of  the  red  and  irbilo  squill,  and  also  tha  DCillitin  of  Merck.  Fifloon 
grainit  of  the  latter  CAU»ed  in  a  viijorous  mbbit  gront  wcaknoHX,  raydri. 
a»\»  und,  after  an  hour  or  ho,  tremors  gradually  bucumin^  violent,  par- 
tial.stupor,  labored  broaUiinj;,  and  finally  death  ;  twonty-thruo  gmitm 
eiiasod  in  another  mbbit  sinking  of  tlio  pul»o-  and  rofpir&uon-rato, 
mydrin«i»,  diun»iitt,  and  death,  praccdcd  by  the  other  symptoma  noted 
tn  the  provious  cow.  Tlio  alcohoUc  extract  (fift«o»  grains)  cansod  {loc 
cit.,  424)  in  a  largo  rabbit  decrease  of  tho  niunbor  of  rcHpirationa  per 
minute,  with  ris*  of  the  piilse-rato,  nnrrowing  of  tho  pupil,  Bomi- 
BtuiHii-,  and  finally  Oeaib.  On  pufit-iuurtein  examination  of  rahbiUt 
killed  with  the  ecillitin.  on»Rion  of  tho  gastric  mucous  tncmbrano, 
pvi'icardiul  nnd  aub-pluurnl  humorrhogua,  pulmuiinr}-  apoplexy,  bloody 
urin«,  and  byporamia  of  tho  kidney  and  brain  were  found.  In  rab- 
bits dostroyed  by  tlio  extract,  gnstrtu  erosion  and  tlio  various  homor- 
rbagca  wore  wanting.  It  seems  evident  that  tho  scilUtin  of  Horck 
dons  not  represent  si^uill.  In  a  meiiioir,  wtiicli  I  have  soon  only  in 
Bbslrac-t,  Dr.  Husomann  etnies  that  the  extract  of  equiU  has  no  expoc- 
tomnt  properties,  that  it  acta  on  tho  heart  liko  digitalin,  that  ita  diurotie 
powers  am  dupoiidont  upon  its  action  on  the  t-irculaUon,  and  that  both 
Id  largo  and  in  BinaH  doaes  it  uniformly  prmliiccA  a  ri»e  of  lompcmture 
(_Deiitteht  Med.  Wocheta.,  No.  13,  1S76;  abstracted  Zond.  Med.  iUe., 
1876,  p.  130).  Husumann  also  finds  oommerciul  sciltitin  very  uucor' 
tain.  Theao  statements  receive  confirmation,  at  least  in  part,  IVom  the 
ttMeurcbcs  of  C.  Lupinski,  who  ha.-*  found  that  sclllitoxin  is  a  poworftil 
Stimulant  to  tho  peripheral  vagi  in  the  frog,  causing  slowing  of  tbc 
pulM,  and  in  certain  do4o«  diastolic  cardiac  arrest,  sod  hi  the  dog 
alowtng  of  the  bcnrt.  Largo  doiios  cau»o  in  the  fVog  tetanic  contrac- 
tions of  Ibu  heart.  He  al»o  found  thai  in  tho  dug  largo  doaos  finally 
paralyz*  tho  peripheral  vagi  and  pro<luco  a  rapid  puUo.  Tho  arterial 
proSBuro  is  increased,  portly,  it  Is  affirmed,  by  tho  increa.«od  cardiac 
onergy,  and  partly  by  a  peripherally-produced  vaso-motor  coulractioa 
{JIoffmtinH  und  ScJiaaibe'i  Jahrub.,  1883.  123 ;  from  the  Russian). 

Clinical  experience  has  established  the  fact  that  in  small  repented 
dos««  squill  is  diuretic  as  well  as  expectorant.  Tho  remedy  is  evidently 
a  stimulant  to  tbc  kidneys,  and  in  overdoses  causes  an  irritation  whoso 


I*  b«  d*Toi4  of  diurciia  pre^iMllM ;  «bn«  k  grun»«  of  •  Hlutinn  uf  icUtipinia  is  T-itw 
(oD«  fwl  Is  Dflj)  »dalDliiUr«>l  bj|KiJ«nnle»llT  mvbIIjt  cmmJ  ■  jptmt  tuw  or  urln*,  vUImnI 
Mbir  btU  ajiBptoiiii  Utta  *aaM  uautXag  U  Ibe  pUoe  of  Iqjaecloa. 
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rmutt  in  lessoning  of  Iho  NccretioD.  Bcanl}'  blooJy  urino,  or  alraolute  Kip< 
pruasion  of  uriiiv,  accurdiiii;  to  the  iugcstcd  dof^e  oC  ibo  poison,  lu 
diorotic  action  hoA  been  noted  in  aoitnalA  by  SclirofT  and  by  ChiaroDti 
(quoted  by  8lil)e),  and  there  can  bo  no  duubt  as  to  the  power  that  tu)iiill 
has  of  increasing  the  watery  portion  of  the  uriae.  I  know  of  do  studies 
npon  ita  action  on  the  urinary  eolids. 

That  the  active  principles  of  squill  are  abaorbod  is  provod  not  only 
by  its  action  ou  tlie  kidneys,  but  also  by  tlio  fact  tb.it  its  cliumcicristic 
ofTccta  on  the  H^iitoni  hare  been  seen  to  follow  ila  erteronl  application. 
(800  8til]6,  Therapratics,  2d  od.,  vol.  ii.  p.  534.) 

TuitELVPCCTios. — As  a  diuretic,  squill  is  in  great  repute,  and  ia  qttpe- 
Cialiy  om|iloyed  in  casca  of  dropsy  where  ihe  condition  of  the  Kj'stom 
is  atonic  and  where  there  U  no  dittcaso  nf  llio  kidney.  Profcewra  600. 
B.  Wood  and  Clinpman  recommend  it  very  atrou'^ly  in  ca»cA  of  etroiu 
effusion  into  itio  plfura  or  the  pericardium  dopcndeut  upon  chronic  in- 
flammution  of  the  membrane.  In  these  caHCH  it  may  often  be  advan- 
tAgoon&ly  coinbincd  with  calomel.  Tliu  combinnlionof  aquill  and  digi- 
talis is  very  oilicicnt  in  cardiac  dropsy.  The  one  contra-indication  to 
the  use  of  squill  la  the  existence  of  any  form  of  Bright'!  disooM  or  of 
acute  irritation  of  the  Icidncy. 

Toxicoi^OY. — Ovcrdo-sos  of  squill  produce  violent  purging  and  rom- 
iting,  with  abdominal  pain,  l«s»eaed  or  almost  bupprcwtod  socnttton  of 
bloody,  albuminoiie  urine,  and  very  marked  reduction  of  the  puld«-rat«, 
ending,  it  may  be,  in  collapse,  convHil^ions,  and  death.  According  lo 
HuBcmaun  (Toztcologia,  Bd,  i.  p.  413),  twrcnty-four  grains  of  it  hove 
brought  about  n  fatal  result.  The  treatment  consists  ia  the  evacuation 
of  the  stomach  and  bowels  by  ipecacuanha  and  castor  oil,  if  nature 
ban  not  alrcidy  riildllGd  the  indication;  the  fVoe  use  of  opium;  the  ex- 
hibit ion  of  largu  (jiiniitiiiesof  water,  fur  it«  action  on  the  kidno^-s;  and 
the  usual  measures  for  the  relief  of  gnstro-entontis,  if  much  tender- 
now  b©  present.  Early  in  the  poisoning  care  should  be  exercised  in  ibe 
oxhibilion  of  alcoholic  stimulant*,  for  four  of  iueroasing  tho  gastric 
irritation;  during  the  stage  of  collapse  they  may  be  imperatively  do- 
mundud,  and  with  their  use  should  be  combined  that  of  dry  bent 
applied  externally,  and  of  the  olber  usual  meatiured  of  relief  daring 
eol  lapse. 

ADsiiNtsTRATioit. — As  a  diurotic,  squill  should  bo  given  in  aoltd 
(brm,  two  graiua  every  two  hours,  the  dose  being  gmdunlly  increaeod 
until  some  nausea  is  folt.  The  propamtions  of  squill  are  tho  fi'n^vn 
{Tinctvra  Seillee, — 1  to  6.6,  U.S.),' — doao,  njx  to  >>)[xx;  the  vinetiar 
(Acetum  Seillm — I  to  W,  U.S.), — dose,  bjtx  to  n^xx;  the  ayrwp  (_Sympiit 
Scilicc,  U.S.),— dose,  ijM  to  t^i;  tho  fluid  extract  {Extrndum  ScUltt 
Fluidum^  U.S.), — do*j,  ^i  to  niii. 


DrotTAi.is,  in  its  general  relations,  has  already 'boen  sufficiently  dis- 
od,  and  tl  remaias  only  to  ipvalt  of  it.-*  omploymenl  na  a  diuretic- 
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Id  tt«  &ni  plane,  it  ehouM  b«  distinctly  undcrntood  that  it  baa  no 
ftltomtivfi  clfoct  wbatAvor,  either  upon  tho  nature  of  tha  Mcrotion  or 
upon  the  mucous  membrano  over  whitih  that  eocrotioa  flonro.  Id  otJicr 
words,  wbvn  it  Los  any  efToct  it  ta  purely  a  hyilragogiie  diuretic,  aimply 
increoffing  the  vatcry  portion  of  the  urine.  That  digiUklia  bas  direct 
diaretio  properties  canoot,  I  think,  be  doubted.  Nor  do«8  it  ticem  [cvn 
corioiD  that  it  variM  groatly  in  tbcir  exercise,  no  that  wheo  giren  to 
perBona  io  bealth  it  will  nometimcs  produce  free  diuroais  and  urill  al 
other  timoa  fail  to  do  eo.  Anotber  point  to  bo  constantly  borno  io 
Toind  during  its  adrainiatrntion  is  tlw  lact  that,  like  all  Iho  other  ofToclfl 
of  dij^italia,  diuroRis  ia  very  tilowly  induced,  and  i«  very  pcrsiatont  whon 
produced  by  tbo  ordinary  cautions  method  of  administration.  Tiic 
diurcflis  of  digitaJis  ia  not  Bimply  ft  result  of  ita  action  on  tbo  circula- 
tion, ainoo  it -will  somclimca  app«ar  before  the  oircniation  ia  scnsibty 
afFucted.  Al  ihu  same  time,  it  is  v«ry  cridont  that  in  dtsoaso  tbe  good 
ofTect  of  digitalis  upon  the  renal  organs  is  often  in  Inrgo  mcasuro  due 
to  ita  action  upon  the  b«&rt.  Tbus,  in  drojisy  from  a  dilated  heart  th« 
ronal  gland-colls  c-uonot  soeroto  hocauso  they  are  not  euppllod  with  the 
propor  kind  and  quantity  of  bloud,  their  circulation,  like  that  of  Ilia 
roinaindcr  of  ibo  body,  bcin^  nearly  8ta<;naDt.  Jf  under  thceo  circuin- 
etanoos  digitolis-be  exhibited,  and  the  etrenlation  becomes  compam- 
ttreljr  IVee  and  active,  the  reonllant  dlureaifi  ia  wrought  out  through  a 
doable  mochanism,  portly  indirectly  and  partly  directly  produced  by 
the  drug.  As  a  consequence  of  thcao  facta,  tbe  clinicians  hare  lon^ 
ainco  practically  dotormincd  that  digitalis  is  ejpeciAlly  valuable  n» 
a  diurotio  in  cardiac  dropsy.  Digitalis  is  also  very  useful  in  renal 
dropsif,  botb  in  the  subacute  and  in  the  chronic  form.'  Of  course,  like 
eTcrytbiog  oUc,  it  frequently  fails  in  these  vorictict)  of  Briglit's  disease, 
but  certainly  it  abould  alwaj-a  bo  tried.  Professor  Goorgo  B.  Wood 
OflMrta  that  ho  ha»  seen  ca-ies  of  "  what  appcflrod  to  he  dopidod  and 
obatinate  attacks  of  Bright's  disc:isc,  with  universal  drap?ty,  and  uncou- 
oGcted  wiih  scarlatina,  which  yielded  completely  and  permanently  to 
tbo  U50  of  digitalis."  Id  afuU  suppreishn  of  urine,  digitalis  is  onon  a 
very  vninable  remedy  whon  applied  oxtomally,  espocially  when  the 
Btoraach  refuses  to  retain  inedicitKis.  At  iho  same  time,  it  should  be 
remembered  that  large  doses  of  the  drug  uwd  in  this  wny  eomelimca 
induce  very  alarraiTig  symptoms.  Flannels  anturntod  with  the  tincture 
may  bo  applied  to  the  abdomen,  or  poultices  of  the  loaves  may  be 
similarly  uwd.  Dr.  T>cnte  {PstfcKol.  and  Mei.-JAQ.  Jovrn.,  1375)  aays 
that  bo  has  boon  accustomed  to  UM,  even  in  cbildron,  four  ounces  of 
tbe  be«t  fingUeh  leaves,  and  with  a  quart  of  water  "  make  a  poulttc-e 
which  extends  all  round  the  body,  and  tVom  tbo  thorax  to  the  pelvip." 
Only  in  desperate  coses  is  such  heroic  use  of  tbo  remedy  warrantable. 
Dr.  E.  P.  Fauoell  baa  seen  iBrit  Jfol.  Journ..  March  II,  1871)  almont 
fhtal  collapse  produced  by  the  exlomal  lue  of  an  ounce  of  the  tincture 
in  a  cone  of  renal  dropsy. 
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Adhikistratiok. — TKe  Aosm  of  the  powdor  of  <lif  itnlis,  as  a  diunlie, 
is  three  grains  a  Aay  (In  divldod  doses),  fnoreased  bj*  a  grain  vntj 
Rccond  or  third  day,  until  some  sonsibte  effects  are  raamfeatcd.  The 
inrustoii  or  tlio  tincture  may  ho  subdtitut«i)  for  tlio  powder,  la  corra- 
eponding  doeo.  Digitalis,  in  flio  inujorilj'  of  cnsea,  fs  bmt  given  in 
cnmbitmtion  :  in  oardiao  dmpHy  it  in  much  mora  efl9ciont  if  giTon  witli 
squill ;  in  rviial  diseases  tho  bitartrnto  of  potoMium  may  bo  oxhibitol 
eiiiiuUiinoou«ly.  Whiio  our  prcsonl  knowlcdi^Q  of  th«  phj-aiologkal 
action  of  di;:;iiaiiti  \»  in  accord  with  tho  axeertainod  clinical  fnct  tliu 
It  Is  sitfo  to  give  the  drug  cautioiuly  in  tho  last  stages  of  cardiac  ox- 
bntistion,  yot  it  should  ncvor  bo  forgotten  ihnL,  ah  a  diurQtic,  digiUlu 
aomctimM  roftuoa  to  act,  and  that  it  U  possible  to  produce  tli«  mo« 
profound  doprosslon  with  it  without  inducing  the  deelrod  result  It  li^ 
therefore,  woii<c  than  uaolcss  to  pomnt  with  the  medicine  to  tho  danger 
of  the  patient  aHur  it9  conslitutioiinl  ct1'<}cts  have  boon  distinctly  pKK 
du(?L>d  and  no  diurc»it<  hnx  occurred.  Xlie  diurocio  erterruU  use  of  digi- 
talis is  mndo  by  putting  n  poultice  of  nn  ounoo  of  the  ft'enh  learon  npoa 
the  ftbdomon  of  tho  ])aticnl,  or,  prvfcrably,  Snnnol  cloths  wrun;^  oat 
of  the  infusion  mny  bo  applied  to  tbo  same  part  and  covorod  with  "ilod 
sill:,  or  half  an  ounce  to  an  ounc-o  of  tho  tincture  tnay  bo  sprioitIM 
upon  proviou»1y.nioistoned  spongiopilin.  In  ottbor  ease  tbo  applica- 
tion flhoiild  not  bo  allowed  to  stay  on  for  more  than  cl;;bt  faouns  ai  tho 
,  cxpimlion  of  which  period  it  should  bo  removed,  to  bo  i-oplnccJ  at  tho 
end  of  six  hours  if  no  efToct  tina  been  produced. 


i 
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SCOPARTOS-BBOOM.    U.S. 

Scopariua  ia  the  dry  tope  of  CytiBtia  Sooparlua,  or  tbo  common  broom- 
plant  of  Europe,  which  is  enltivatod  in  thi«  country  and  has  in  soma 
plnceii  escaped  from  the  gnrdena.  It  occurs  as  greenish  twigs,  with 
minuto  downy  leave*,  has  a  bittor  nauseous  ta«te,  and,  when  bruisod,  a 
peculiar  odor,  and  yields  its  virtues  to  hot  water.  Dr.  Stonhouso  dls- 
COTorod  in  scopiiriua  a  noutm!  crj'stRllizable  principle,  Secparin,  wboM 
phyBiological  and  thcrnpoutic  action  hfts  not  been  snfRcienily  invcRti- 
gated  in  order  for  us  to  arnro  at  a  positive  conclusion,  but  which  ap- 
poars  to  represent  the  purgative  and  diuretic  influencen  of  the  dni;; 
al^o  a  liquid  nlknloid,  Sjnirteine,  which  has  alrendy  boon  discussod  under 
the  head  of  Cardiac  Stimulants, 

In  Tcry  lar^^e  dosen,  ecoparius  produces  tn  man  free  pur^ng,  aad 
even  vomiting;  but  as  onlinnrily  .td  mini  stored  it  is  simply  a  most  offi- 
ciunl  liydmgojruD  diuretic.  It  ia  much  used  in  general  dropstf,  and  ia  one 
of  (he  most  rolinblu  roitiodics  of  tlie  clnss,  seldom  failing  unless  the 
structural  lesions  are  such  as  to  prevent  any  diuretio  fVoin  noting.  It 
is  best  given  in  decoction, — half  an  ounce  of  the  tops  in  a  pint  of  water 
boilud  down  to  half  n  pint.  Of  this  an  ounce  may  bo  given  every  throe 
hqui's  iinli]  some  ctTect  is  produircd ;  or  a  &uti  extract,  which  ia  do4 
o:iIcinal,  may  btf  given  in  huU'-di-acbm  doses. 
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Caloieel  as  n  Viaretif. — Mnny  yeflre  ngo  t  horapcutic  writers,  DOtAl>iy 
I>r.  George  B.  Wooil,  cln'tine'l  tlmt  tlio  combEndtioo  of  digUalis,  Mjuill, 
and  calomel  yiel<lB  in  the  trcjitmont  of  dropsy,  and  i-sp^iciftlly  of  cai^ 
disc  dropey,  diurotic  rwults  much  superior  to  cither  of  the  vegeUble 
pruducU  alone;  bat  to  Dr.  E.  Jcndi-aeeik  (ZVuftoA.  Areiitv  KUn.  Me4-, 
Bd.  xxxviij..  1886)  belongs  the  specinl  credit  of  diruoUng  iliu  aUeiitiun 
of  the  profvmlou  to  tbc  givai  practical  value  of  (.-alomol  an  a.  diuretic. 
Tito  paper  of  Jviidrasfiik  tuu  been  followed  by  Dumerous  arltclca  * 

The  method  in  which  tlie  calomel  nets  may  l>o  rariougly  oxplaiood. 
I>r  Nool  Patoa  (/tn'f.  Med.  Jqutr.,  ii.,  1S8C)  bolieve«  that  tlio  mercury 
incrauod  iho  furiiintiun  of  bite  aecrotion  and  of  uren.  If  ttuH  bu  so,  the 
iaonased  produotioo  of  urea  oalunilly  proTokoa  increoaed  diureKls.  The 
mercury,  however,  probably  aote  directly  upon  the  c<jlU  of  the  kidncye, 
provoking  them  to  iacreuaed  secretory  ulfurts.  Aueonlingto  Dm.  Umsse 
HDilWirth(C0in/>f.-.fitfn(/.iSoc.  A'ofoji.,1887),  wlienmorcur)'  is  given  hypo- 
dennically  in  large  doso  it  eooa  appeant  in  the  ariao,  which  is  markedly 
inoreaMd  in  quaatity;  if,  aij  nut  nirely  happens,  the  urine  becomoa 
utbuminotu,  excruliun  of  mercury  nt  once  censes,  albumen  and  mercury 
neverco-exl-tling  in  the  urine.  Dr.  Silra(CJnifriiW.  Siin.Med.tix.,  1888), 
cxpurimentiu^  with  dvtibriuatod  blood,  finds  the  addition  of  a  mercuric 
salt  eauaes  the  kidney  TeaselB  to  dilate,  the  local  blotMj -pressure  to  Hae, 
and  secretion  to  increaae.  Moreover,  it  is  certain  that  mercurials  in 
excc&a  camw  diwquAmativa  oophritis;  bo  thai  it  must  be  concluded 
that  tbeae  preparations  either  stimulate  or  irritate  the  renal  secretory 
structure  nocurdiri>^  to  the  amount  present. 

AIL  preparatioas  of  mercury  appear  to  shore  in  the  diuretic  influence, 
but  Bieganidii  bas  found  ihatthe  etTuct  israost  active  alter  subcalunoous 
ii^eclions,  and  least  so  after  inunctions. 

Id  practice  it  has  been  found  csgcntial  to  gii'o  the  moroury  in  Hill 
doses.  Br.  Jones  adminiatered  six  grains  of  calomel  a  day;  Dr.  Jon- 
diaa^  aa  macli  aa  nine  grains  a  day,  coutiuuini;  the  treatment  from 
three  to  tnre]T«  days.  As  pur^tloo  interferes  with  diurc«is,  it  is  some- 
time«  neceasaiy  to  guard  with  opium.  It  baa  been  notiood  by  Hieganski 
that  disease  of  the  kidneys  proveuta  the  diuretic  action  of  the  m«r* 
ouriala,  whose  use  should  indeed  be  confined  to  cardtac  dropsg ;  and  even 
in  this  Affection  tho  old  oombinnlion  of  digitalis,  s^iuill,  and  c«lonid  is 
probably  preferable  to  ibe  mercury  alone. 

The  action  of  the  treatment  upon  the  j^onl  i^yitMll  )•  Mtd  to  tw 
■wory  happyj  tho  nltiop,  appetite,  and  di»j:estii>n  npAdly  Improving.  I 
have  myself  soon  very  good  effects  from  the  leng-oontinuod  use  of 
iniiiuto  ilomw  of  mercurials  in  chronic  cnnlino  alTection«  without  dropsy, 
rcnults  which  I  havo  attributvd  to  ibe  action  of  the  drug  upon  the 
digestive  or^^na. 

•  8««  Dr.  T.  J9DM  {Br<l.  lltJ.  Jonrm.,  it.,  rSSSl,  br.  Wlnljalaw  Bi«K.aiVI  r/)<«fn-l. 

Kii:  tl.d.,  Dd.sllU.,  IMS),  Dr.ll.6tliililaB(/»<rf.>,I.r«l(aMr«li./.  Cm.  rJUra/i.,  lfc«U>, 
Mid  W.  B.  iKuiM*  (A.  Piwr*6.  Jr«f.  HV«<M«  ISSS). 
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Bultta. — Tho  dried  bodies  of  tii«  iJIattA  orionlalis,  or  coolcroaoiiM, 
have  loug  boon  popuiat-l^*  used  m  Ru^iii  as  a  vcmvuly  tor  dropsg.  Bogo- 
mutow  ftiund  in  them  a  vrystallino  prinoiplo  which  he  called  Antihydro- 
pin*  Under  tkoir  iiifluvnce  tbc  nwuAt  aiid  uriue  uru  Auiii  to  he  greatly 
iDoroaeed  &ad  tlie>  dropsy  rapidly  to  dUappo&r.  When  the  urioe  con- 
tains  nlbumon,  this  is  greatly  loasenod  or  dmppenrs  entirely.  Tbe 
propel-  dose  is  uucortairi.  Bogomolow  {Lond.  Med.  Bccord,  1877,  p.  M2) 
givBB  four  uid  a  half  graitiH  tbroo  tiiaen  a  day  to  cbildrco.  Prob^y 
fifteen  to  tw«nty  grains  daily  is  about  tbe  proper  oommoocing  doee  for 
ibe  adult. 

Spihitvb  JStiiebes  NrmOBi,  U.S. — Sictxt  Spirit  of  NUrt  wit)  bo  con- 
sidered in  the  claaa  Dia])horetics,  in  detail.  Sufllcc  it  for  tbo  protest 
to  state  that  whoii  givuu  iu  a  uingle  large  dooo  (a  leaspcwnful  to  a  tablo- 
spoonful)  niid  the  patient  aAorwardB  kept  coo),  sweet  spirit  of  nitre  auls 
an  a  moderuloly  ulSui'Unt  diuretic,  incruatting  the  watery  portion  of  the 
urioe,  but  not  to  such  an  extent  as  to  render  tbe  dru;;  availuhle  for  um 
by  il«olf  in  di-opxy.  It  ac-u  upon  tho  kidneys  ok  a  mild,  soothing 
stimulant,  and  is  moxl)y  employed  as  an  adjuvant  to  more  powerAU 
diureticSi  ur  by  iUelf  wbiin  lliere  is  Hiinply  diniiniehod  renal  excretion 
of  functional  origin,  or  when  the  kidneys  eutfer  from  sli^Iit  o^ngvtition, 
as  sbown  by  aching  in  the  loins  without  oUior  more  sorioua  symptoms. 

Jaborandi,  Digitalis,  Stropkanthus,  and  Cafcine  are  all  active  and 
powerful  diuretics.  (For  diitcu^ftioa  of  each,  the  reader  is  referred  to 
tbu  respective  articlus  upon  tho  subject.)  Thotfromine  is  an  alkaloid 
allied  to,  but  probably  different  from,  caffeine,  which  Dr.  0.  Gram 
(Thcrap.  JfonaJaA.,  iv.,1390)  elates,  when  purt,  to  be  ahaurbod  wilbdiffi- 
culty  ;  but  which,  when  absorbed,  acts  as  a  powerful  diuretic,  witbouC 
influencing  tho  bi^arl,  by  direct  action  upon  tho  kidneys.  Gram  also 
states  that  the  double  ssHc-ylato  of  theobromine  and  sodium  in  daily 
doses  of  eix  gramnies  ia  readily  absorbed,  acts  as  a  powerful  diuretic,  and 
has  few  poisonous  properties,  although  in  rare  coses  it  causes  a  mild 
giddinCHi!.  Thia  is  in  accord  with  tho  results  of  M.  Scbrodor,  who 
ossurtod  that  tbeobromine  Is  a  more  powerful  and  continuous  diuretic 
tbau  is  caffeine.  Under  tlio  name  of  diureftne  there  hoe  appeared  iu  com- 
morco  a  «alicylalc  of  sodium  and  theobromine  ;  aecording  to  Kotiindig- 
I'omerantz  (^iiull.  TAerap.,  Aug.  15,  189U),  this  diurotino  conlnins  forty- 
four  to  forty-eight  parts  of  tbcobi-oioine  to  the  hundred.  Older  allied 
preparatione  of  commorco  contain  only  thirty  to  thirty-eight  parte  of 


*  J.  TtahvrniKliaw  [iftTlmiVl'*  JaKri.,  exerW.  7M)  riktm  tlial  Im  hw  tavmi  in  tbt  Mck- 
itnwili  a  ir»rj  jroncifnt  polmii,  lilatiit  otiil,  wbioh  (Moiluaoa  iu  fnig*  (ivslyibrf  di«  bvkrt 
■lid  motor  ]ict««iu  >yiloln.  la  Iha  rn^miniil  aniall  <Iok«  ilnir  tho  pnllc  •rlUinat  alT«cl- 
1ns  (''*  ^H'>  w^^'*  1*10  diMU  pnraljio  ih«  i»i{i  Knd  incmM  Lh«  (luhii-rala.  Tlia  bleod- 
j.nMiir*  U  iwtuood  hj  «  diioct  aclinn  tipfln  tba  *a*o.n<  'jtr  Mntn.  Tb«  (MMiMi  lA  srla*  ti 
Igoioatnil  tram  Oro-  M  niaofulil  bv  <v«n  ni<id>rBta  iImm 
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tbeobromiRe,  kltbougb  LboorulicaUy  tba  doublo  utt  Bhoultl  cooUia  fuTty- 
nine  ftod  forty-M^en  parts.  Kouindijf-Ponieraniz  ooofinna  (h«  valu«  of 
the  prvpuatlon  na  a  verj*  aclWe  diuretic,  wincti  acts  directly  upon  tlm 
renal  »ooretory  cells.  It  is  best  admmistorod  in  a  cup  of  cbocolato  or 
milk,  al  Uio  cloeo  of  a  repaau 

REFRIGERANT  DIURETICS. 
POTASSriTM.    (K.) 

Th«  Balls  of  potaestum,  liko  iho  sulinlaiu'o  itself,  arc  very  poisonous 
to  the  low«r  aaltnals.  Accordlog  to  Dr.  Paul  Guttniann,  tboy  aro  all 
vxactly  alike  in  tbe  oliaractor  and  tlio  intcnitity  of  tboir  action;  but 
further  cxpcrimoDtatioa  \a  wanting  b«roro  this  point  can  b«  coasidcrod 
as  docidod,  and  I  bavu  pruferrod  to  study  tho  bromide  entlruly  Mjianito 
fVom  its  congeners. 

In  tho  oxpcriincnt«  of  Poducaepo^r  (  Virchow's  Archiv,  1868,  Bd. 
XXX?.  p.  460)  it  was  found  that  on«  cubic  contiraotre  of  a  solution  of 
tbu  chloride  (one  lo  Ave),  given  to  a  fW)^  by  the  Htomnch,  trould  in 
oight  minutes  cauiw  abolition  both  of  voluniur^'  and  of  ruflcx  move- 
incnts.  AfUr  from  fifteen  to  twenty  minates,  eardiao  aire^t  occurrod. 
Upon  mammaU  similar  rcsulte  wero  obtainod,  bat  tho  at-olition  of  mo- 
tility was  apparently  nut  so  profound  as  iu  the  frog.  Thus,  four  or  fiva 
drachms  of  tbe  chloride  of  potassium  injocled  into  tho  stomach  of  tbe 
dog  auiaed  bloody  dtoola,  n:ductiun  of  totnpcmturo,  muscular  wcaknoa^ 
and  dentb  witliout  conruisions.  Although  in  most,  if  not  all,  of  tbo 
njportod  oaMi  of  poiaoaing  b/  potash  salts,  tho  most  prominent  K^'mp- 
louiB  ore  those  doe  to  tbe  local  action  upon  tbo  alimentary  canal,  yd  it 
would  aeem  that  poiaonous  duees  act  upon  man  aa  upon  other  mantinaia, 
as  groat  focblonoss  of  pub«  and  lowering  of  tomporature  have  booo 
noted  an  conntant  phenomena. 

Circulation. — The  most  marked  aciiuu  of  the  potash  snlts  is  ui>on 
tbo  heart.  When  a  frog  is  killed  by  a  salt  of  potoab,  the  heart*  ia 
urrdsted  in  diastole,  according  to  both  Fodocaopowf  and  Ciutlmunn. 
Tho  bjood-currcnl  before  death  is  greatly  Isssoood  in  fort'o,  as.waadotor- 
mined  by  Podocacpow  by  watching  the  circulation  in  the  n'ob,  and  by 
comparattro  oxpcnmcDts  in  regard  to  tho  ntte  at  which  blood  Sowed 
frvm  wounded  vessels  in  poisoned  and  in  unpoisonod  frogs.  In  mam- 
maU, poiaHh  influences  tho  heart  even  more  markedly  than  in  cold- 
blooded animals.  Ten  or  fitloon  graitui  of  the  chloride  quickly  iojectod 
into  tbe  jugular  win  eulBc*:  to  produce  instant  cardiac  death.    Accord* 

*  Til*  |wlaoDom  (aSa«aa*  of  potaili  njinD  tha  ht^wt  wax,  I  WUt*,  Bnt  4beav«r«4  hjr 
BU«k  (C>i>»/>M>-A><»^»,  IS3V;,  and  b«  b*«a  oonanDcd  \tj  UoinAmriAt  (Amnalrt  Jt  Tlim- 
ftnfi^f.  ISM),  hjOrtmimn  (BiiVia'i  Jattnat  da  rAmafmta,  ISUl,  b;  lUbuteui  {l/Vftou 
jr/.(.«i/<,  ISTl).  ud  l>7  Mlim. 

r  rf^cAow**  Attil;  Bd.  siSI.  Il  it  ff«pw  to  HMtloa  tUI  h4aai*p**  viitM  in  f.  MS 
ihAt  tba  ftnwt  b  tMAMlBM  wjmMttttaMmM  diMtdia,  kUbMfk  um  p.  til  UbmcMj  lh>t 
lb*  mtvbI  nrvor  oa*«n  l«  tjrtl^l*. 
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ing  to  Auliort  and  Dohn  {Pfiti^tr'g  Archie,  1S74,  p.  122),  Tor  m  EnV 
Mconds  before  oomplete  suaponsion  or  moremoot  there  ars  trrvgnhr, 
"stormy"  conniUioaa,  which  rim  ibiTiugh  tho  heart  in  a  eort  of  peri- 
staltic Rinnn«r  vitb  groat  rajiidity,  but  have  no  vffvct  in  expclUng^  tb« 
blood.  A  curioiifl  fact  (l)»>covej-ed  hy  Aubcrt  and  Dehn  te  ihai  tbe 
olfoct  of  the  potaftb  U  not  perrnaneDt  nnleee  it  has  continoed  a  rcruio 
]cn;^h  of  lawa.  IboA,  a  houii<l  received  into  itit  ju^Iar  a  fata)  iloeo 
«f  the  chlorido  of  potas»um,  and  ten  sooonds  aftor  all  pulsatjoiu  bad 
ceased  the  crural  nrtory  of  a  eccood  dog  was  connected  with  the  jogn- 
Inr  of  the  poisonod  animal,  when  Ibo  heart  reeommcncvd  itjt  more- 
itieata,  only  to  coase  again  after  a  time.  The  action  of  a  poi»onous 
(Iwe  of  potash  upon  tho  heart  appear*  to  bo  a  local  one.  Traubo  found 
ihnl  when  death  in  iho  dog  w&»  produced  by  injoction  tnio  the  jugular 
the  hcnrt-mu!)cl«  fniled  entirely  to  respond  to  electricity.  In  this  cue^ 
bowovvr,  the  buirt  rooclved  nt  once  tho  flill  dom  of  the  poiw>n,  and  ibo 
careful  experiments  of  Fodocacpow  and  of  Guttoiann  have  6hown  that 
when  the  potash  i%  tutrodueed  gmduully  and  in  the  more  ordinary' 
methods  into  the  eirculnlton,  the  contractility  of  the  cArdinc  mtisclo, 
although  rer>-  much  tnipaired,  ia  not  at  the  time  of  death  eotirely 
dOAtroyed;  in  fl-ogs  it  is  loss  affoctcd  than  in  wan.i-bloodod  animab. 
Guttmaxin  baa  found  that  previous  BectloQ  of  the  vugi  bus  no  iufluouce 
upon  the  action  of  lar^e  dones  of  polneb,  which  therefore  cavsc  diastolic 
arrest  by  a  direct  impresiion  upon  the  cardiac  muacte. 

Although  thu  effects  of  largo  doses  of  compounds  of  potastuum  on 
iho  heart  a])poar  to  bo  niade  out,  definite  krionlcdgo  is  still  wanting 
in  regard  to  small  doacs.  Titiubo  {^GaammcUc  BcHrdge-t  BJ.  i.  p.  3SB) 
aeecrts  aa  the  result  of  his  experiments  that,  injected  into  tho  blood  ia 
doscB  of  two  or  three  grains,  the  nitrate  of  potasaiura  produces  a  fall 
in  the  pulse  nnd  a  rise  in  the  srtvrial  pivMure.  Aubert  and  Debu 
{^Pflugcr's  Archio,  1874,  p.  I2C)  have  experimented  with  a  number  of 
the  salts  of  potash,  and  found  that,  v-ith  tho  exception  of  tho  per- 
nungannto,  they  all  act  upon  the  cireulattuu  in  the  manner  just  de- 
scribed. If  larger  doses  of  the  potash  preparations  wore  employed, 
the  rise  vma  preceded  by  a  teuipomry  fall  of  pressure,  and  if  tho  doson 
wore  etill  larger,  tho  fall  wae  pormani^nt.  Tho  tirst  fhll  of  pressure,  as 
well  OS  tho  permanent  impression  produced  by  largo  doees,  wug  prob- 
ably caused  by  the  dirwet  action  of  the  drug  u])on  the  hoart-musclc. 
The  cause  of  the  rise  is  Atill  enrelopod  in  obscurity,  as  is  also  the  man- 
ner in  which  pota^  affects  the  puI.'ic-iTiito.  'fnnibe  afllrma  that  if  tho 
vagi  be  cut  nllvr  exhibition  of  the  polu!>h  salt,  the  leisseiied  pulse-rate 
inntitntly  becomoa  rapid,  and  tho  ali-cndy  increnecd  arterial  proasure 
HM*  Ktiil  AiHber.  The  same  obserror  also  found  that  ader  sectioa  of 
«mall  doses  of  the  nitrate  pro<IuCi>d  a  fall  in  the 
•erifll  prcaeuro  ;  but  on  «  reixiiilion  of  Ibo  dose 
■ning  of  tho  pulse- frequency  was  perceptible, 
ire  rose.    This  scetas  to  indicate  that  the 
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cardinc  action  of  the  drug  In  iiKk-pundvnl  of  tho  inh>l>itor^*  npparatuii, 
wliich  is  coDfirmcd  hj  tho  oxpcrimonts  of  AuLxirt  and  Dohn  {1<k.  eit,,  p. 
145)  upon  otropinijsoJ  dogs.  It  in  very  probable,  but  not  in  any  way 
proveci,  that  the  rise  of  proseure  m  brought  about  through  tho  vaso- 
motor nerves.  Both  Potlocaepow  (ioc.  cU.,  p.  5IB)  niiJ  Auhort  and 
D«hn  (he.  at,  p.  150)  have  called  attention  to  th«  rery  tcmponuy 
eifoot  of  tho  potaah  injections :  tfaun,  uftor  small  (tosc«  tho  nrlortal  prosfr. 
ttro  rcturas  to  its  iiormnl  position  in  three  minutci*;  after  large  dosai 
tho  maximum  effect  is  reached  in  ten  miautes.  Auberl  and  IXiho  alao 
aawrt  that  there  is  no  cumulative  action,  many  small  doses  giron  nt 
briof  intoi^'als  leaving  no  rwidual  effect;  but  thii  is  in  direct  oppoiu- 
tion  to  the  Mtatoraontn  of  Guttmann.  Kohicr  affirms  that  after  section 
of  the  spinal  cord  potaah  sails  have  loss  inflncnco  upon  the  heart,  and 
that  largor  dosoa  ore  roquirod  to  kill  (Certtralbt.  f.  Med.  Wiss-,  1877,  p, 
B75).  Tho  only  fixod  conclusion  warmnteri  by  the  evidence  is  tho  abou- 
luto  necessity  of  Airthur  itivt»tigatiun.  Maii'ut  and  Combemalc  n»acrl 
that  OTon  afl«r  moderate  dosos  of  tho  nitrate  of  potaastum  changes  can 
bo  »e«n  in  th«  red  bloo^i-corpuscloa,  vrhioh  become  granulated  and  aome 
of  thorn  largur  than  normal  {Comptf^-Rendtts  8oc.  de  Bioloy.,  1887,  vol. 
iv.  pp.  57  and  C3). 

Muscular  (tnd  ^'eroons  Sgitems.— Tho  action  of  the  dru^  upon  the 
motor  8y«tum  is  more  marked  in  cold- than  iti  vrarm-bloodod  animals. 
Podocaepow  believes,  but  does  not  definitely  prove,  the  pnralysis  of 
both  voluntary'  and  reflex  movement  to  be  of  musrulur  origin.  Tho 
macb  mora  elaborate  experimcnl«  of  Guttmann  show  that  the  musclos 
of  poiMncd  lW>gH  are  not  only  excitable  at  the  time  of  doath,  hut  are 
nearly  aa  sonailivu  as  uomiul  niui«:lc8,  and  maintain  ihoir  excitability 
nearly  as  long  i  Aor  doath.  As  both  norve'trunka  and  musclen  art) 
tnpnblo  of  pctTorming  tboir  functions  in  the  dying  Crog,  GuitmaDQ 
coneludefl  that  the  paralyBls  ia  of  spinal  origin,  a  conclusioo  which  ho 
confirmed  by  tying  the  aorta  directly  above  ita  biAircation  and  then 
adminiBtcriug  tho  potash,  n-hen  tho  pamlysis  appeared  ns  early  in  the 
protected  hind  legs  as  in  tho  non-protected  front  ones. 

liy  an  oluborato  fieries  of  exporiraontd,  Drs.  Kingor  and  Murrell  tavo 
shown  that  iho  ]x>taiih  imlta,  in  sufficient  concentration,  act  powerfully 
upon  the  cerebrum,  the  motor  and  (wnsory  ncrvoe,  and  the  muscles;  in 
II  woni,  thftt  tlioy  are  prisonous  to  all  the  higher  formt  of  tiuut.  In 
]}oisoDing,  however,  the  brain  and  spinal  tord  are  paralyzed  mvck  more 
guickly  and  deeplj/  than  are  the  peripheral  nervous  and  mawular  tissues ; 
consequently,  in  general  poiitoning  tho  aymptonis  arc  produced  through 
the  higher  nttrv«-eonlroa(Vi>um(ilo/  Phy/iiitlA^y,  i.  88;  RooahioLimbourg, 
Arch.  Kxper.  Pharm.,  1888,  xxiv.).  All  of  tho  potash  salts  probably  act 
in  a  similar  manner  *  an  depreMantu  of  the  tpinal  cord,  their  power,  accord> 

*  Blax«r  uid  llvncll,  •ppIjrisK  lbs  atilvriJM,  loJIdM,  ao'l  brvuldw  of  pvUMlam  lad 
■■■loclnDi  dlradlT  U  Iha  nil*  uf  thi  >ffereBl  noTet,  rinutiil  ibal  tli«r  ponkljieil,  Ike  ef««l 
of  lb*  poiMtlinB  Iwnnx  naob  Ihi  moat  po>orful  wid  pcnBAacol,  thst  of  uunonlum  tb«  ii«u 
U<l  IhM  tf  todlam  Ibf  MmI  (y»«ni.  A»at.,  x\\.  H]. 
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log  to  th«  cxporitii«n(«  oT  Itingi^r  and  Morshood  (Journ.  Anat,  xii.  82), 
being  in  direvt  propoi-Lion  to  ibe  amount  of  pataiib  ttioy  conlain. 

Oearral  Inftutnce. — OuteWo  of  tho  body,  putu^h  fuvore  vcr>-  grcAtly 
the  oxidnlioR  of  organic  aubstancos.  Thus,  wlien  oluin  is  exposed  U 
ozone  no  diaii^e  occurs,  but  if  potash  bo  aildud  i-npicl  oxidation  followi. 
Again,  when  albumen  or  lia^matiD  is  dissutrcd  in  water  no  change,  or  ■ 
very  hIow  one,  occurs  but  if  potash  be  added  tho  organic  prinoiplo  is 
Qxidi^od  with  oxiruordinary  ntpidity,  Wtiothor  a  similar  inBu«nc«  is 
or  m  not  GX«rto(]  wilbin  the  body  i.4  not  aa  yot  vompletfiiy  dclcrmtned, 
but  tho  ptxMWEit  evidciicu  Blrougly  indicates  tJiat  it  Is.*  Tbe  fall  of  tom- 
pcrature  produced  by  poisoDoun  dosM  of  pot^iUi  salta  woolJ  soozn  to 
point  to  Icffsened  oxidation,  but  is  probably  simply  tbe  result  of  the  pro- 
found depreaslun  of  itio  cin-ulalio».  Tbi}  cbiuf  arguii)oiil«  in  favor  of 
tho  theory  of  increased  oxiilition  in  tlio  s^rstoni  as  vol  brought  Ibrword 
have  Iccn  drawn  H-oin  tliu  studies  of  thu  action  of  the  dru.<;  upon  tho 
urimirj''  uxcTution  in  licnllli  and  in  diHoaiw.  Potneti  and  its  84ilUs  admin- 
istorod  in  sufficient  quantity,  i:indcr  ordinary  circumstances,  not  only 
increaso  the  watery  portion  uf  the  urint-,  but,  aa  Professor  B.  A.  Parkoa 
and  others  have  donionslratcd,  thoy  do  more,  la  aii  olaborato  series 
of  experiments  upon  himself,  I'rofiL'asor  I'nrlcos  found  (fln/.  and  for. 
Mrd.-Chir.  Rev.,  1853,  xi.  25S)  tbat  liquor  polaaaw  (fS'i)  when  taken 
fasting  produced  in  ft-om  thirty  to  ninety  minutes  an  increased  flow  of 
slightly  acid  urinu  conlaiiiing  the  whole  of  the  alkali  and  organic  matter, 
which  dilfcrod  in  (jualily  from  that  ordinarily  found  in  uriuo,  and  vaa 
also  larger  iu  amount  than  normal.  An  organic  acid,  certainly  neither 
uric  nor  htppuric,  wan  believed  to  form  a  part  of  the  solid  matter  by 
ParkcB,  who  attributes  tho  alteration  of  tho  urinary  eolidfi  to  the  oxi- 
dising intluciicu  of  the  pot««h.  Taken  iifLcr  mi!al.s,  the  liqnor  potoswo 
acted  tvimply  as  an  aniucid,  and  bad  no  purc-uplible  effect  upuu  tho  urine. 
Doth  the  acetate  and  the  nitrate  of  pota&aiuro  in  Parkcd'a  oxpcrimcDta 
failed  to  tvct  on  tho  urine,  proi>ably  because  taken  in  too  small  dosca,  for 
it  in  a  fair  proiiumpttoTi  that  their  oxidizing  influence  is  less  ihau  that  of 
pot:wli  itself.  Certainly  other  experimenters  have  found  that  thoy  do 
influonco  the  urinary  excretion.  Golding  Bird  found  (On  Urinary  De- 
posits,  2d  Amer.  cd.,  1859,  p.  356)  that  in  a  case  carefully  tested,  andor 
favorable  circuiuetanccs,  tbrco  drachms  of  the  acetnto  of  [lolassiunfi 
incrca.sed  tho  solidit  of  a  dog's  untie  from  lour  hundred  and  slxtoon  to 
suvou  hundred  and  oi^hly-lwo  K>*fii"^>  or,  deducting  all  tho  eliminated 
potash,  to  over  nix  hundred  grainn,  The  incpoastc  of  the  iivie  atid  was 
about  thirty-two  per  cent,;  of  the  urea,  about  sixty  ]wt  cent. ;  of  ei- 
Iructivos,  including  kroatine,  krcatinino,  etc.,  about  twenty  per  cent.; 
or,  speaking  absolutely,  ibo  uric  acid  waa  iucrcu«cd  oigbty-tive  grains, 
tho  uroa  eoventy-two  grains,  and  the  oxti-aelive  tbirty-six  groins.  Ha. 
balSAM  (L' Union  Mid^  1871,  p.  3S9)  fbund  that  tho  daily  ingottlioo  of 
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wvenly-fivo  grains  of  iha  elilorido  of  potiissfum  c«u»ed  nn  incTrasft  of 
twenty  ]>or  foot  in  ibe  amount  of  urea  djschnrgod.  Aug.  Uohti  baa 
also  exporimentolly  Toand  that  the  potnah  huIu  greatly  iucrcoso  tha 
cliratnation  of  urea  {Pfiv.gtr'a  Arch.,  xiii,  3t!8), 

The  various  studios  which  linvo  bcon  made  as  to  tho  aclJon  of  tbo 
poUuli  salts  in  diaoa«u  soem  to  boar  out  tbe  oxidation  thoory.  In  tiz 
obiscnrattoaa  upon  nubjoctn  nffectod  vitb  wbnt  may  be  tcrmod  iodif- 
furvnt  dii-oasas,  eucb  as  Icnd-^Mlsy,  Paritos  {Brit,  and  For.  Med.-C/tir, 
Bcv.,  ISM,  xiv.)  found  thai  tlio  urvn  wsa  inicrca.u>d,  and  (il«o  tbo  sul- 
pburio  arid,  by  tho  uftc  of  dmchm  do^es  of  liquor  potusniu.  Dr.  Austin 
lllnt  (HnurtMri  Mtd.  MontMy,  Oct.  1860)  bos  atudiod  tbo  cfToot  of  tho 
nitrate  of  potAB.-^iun)  upon  a  number  of  persona  suiTuring  from  various 
diftoasOH,  and  found  that  it  wry  ^frcatly  iDCroaaos  tbo  amount  of  Bolida 
in  tbo  urino.  In  rhoumatUm  Frofcitsor  Parkos  found  that  tbo  liquor 
potastw  incroniwd  tbc  oliminntiou  of  sulphuric  acid,  but  bad  no  decided 
inflaenco  on  tho  urio  acid.  Ho,  howwcr,  u»od  sucb  small  doses  of  tbo 
drug  OS  not  to  get  Ibo  effect  obloined  in  tbo  alkalinu  trvutmont  of  tho 
di>*oaw,  dince  be  exproMly  Htates  tlint  the  uriuo  remained  acid  (Aril. 
and  For.  Med.-Ckir.  Rev.,  18M).  RhoumatiHin,  gout,  and  Ihe  uric  acid 
dialbofiia  cortainly  boar  some  r*;Iatio(i  with  ono  another.  It  has  long 
been  cu»tomary  to  ubo  potash  salts  in  oxuoits  of  uric  acid  in  tbo  urine, 
and  tho  relief  obtained  boH  been  boliered  to  be  due  to  the  coiiverskiD 
of  tho  acid  into  a  ui-ate.  Dr.  Bosham  atflnns  {Practil toner,  1S70,  vol,  v.), 
however,  thnt  oi  the  result  of  a  m>rtc«  of  analyses  be  boa  fouiid  that  in 
urio  acid  dinthesia  not  ouly  is  there  a  great  incrciue  of  tbo  urea  during 
tlio  use  of  pot».'*b.  but  also  ihnl  tbo  urie  acid,  either  free  or  combined,  in 
the  urine  ib  greatly  diminished.  Br.  Buefaam,  rcnienibcritig  that  Mr. 
Schnnck  had  proved  that,  under  tho  oxidizing  ]>owcr  of  potasb,  tirio 
acid  outxido  of  the  body  is  converted  into  oxaturic  acid,  which  in  it«  turn 
i»  readily  motumorpko«cd  into  oxalic  acid  and  urea,  cjirefUlly  examined 
the  urine  of  gouty  patients  taking  tho  polasb,  und  found  that  not  only 
wafi  the  urea  ineroasod,  but  thai  oxalic  acid  also  appeared  as  the  urto 
Dcid  decreueed,  and  that  the  urine,  on  fttauding,  deposited  crystals  of 
o^nlnie  of  calcium,  altbougb  none  of  ihcMc  could  bo  fomid  in  it  when 
Grut  voided.  Ihia  roMareh  of  Dr.  Basbum  certainly  seems  to  demoD- 
atrate  that  in  uric  acid  diathesis  the  potash  salt  Increwes  the  oxida- 
tion and  the  ullimalo  mutamorpbuuiii  of  tissuo.  Where  this  occurs, 
whether  in  tbo  blood,  in  the  kidney,  or  In  tbo  urine  itMilf,  in  not  al 
present  determined. 

Babutoau,  In  biti  experiments  with  the  chloride,  found  tbaC  the  urine 
maintained  its  acidity.  It  is  notorious,  however,  that  hirge  doituB  of 
the  acctatoi,  carbonate,  or  citrate  of  potassium  produce  alkalinity  of  the 
urine.  The  explanation  of  the  apparent  contradiction  is  that  the  Togo- 
table  salts  nre  destroyed  in  the  B}>8lum  and  ebminatcrd  as  alkaline  car- 
bonates, while  the  nitrate,  and  probably  chlorido,  nulphate,  nnd  similar 
oompounds,  poea  entirely,  or  in  groat  part,  unchanj^vd  through  the  body. 
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A  pnKif  of  the  Utter  fact  is  Himbbed  by  Profeaear  Alfred  S.  Tiiylir 
{,Gm^'»  Sofpital  RfporU,  1863,  p.  177J,  who  f>om  tb«  ttruie  of  a  pfiff 
labing  two  bnndred  and  seventy  gimins  of  the  niuute  imiij  thuimai 
153.7  grains  of  the  ingested  nit  per  diem.  A  porticm  of  tbepottih 
saitfl  escapes  throo^b  the  tntcctiocs,  «s  Dr.  Knmxr  {Anmala  ^^fgiim 
PHiliqu*  et  de  Mid.  Ley.,  vol  L,  18^  has  fimnd  the  nitnls  tn  the  feces 
of  animfti*  taking  it ;  and  it  u  much  man  probable  tbaltba  aitiste  boC 
accounted  for  in  Dr.  Taylors  investigation  was  dimJnnted  by  tbe  hitc»> 
lines  than  tbnt  it  was  decomposed  in  the  tTstem.  I^  a*  Umiv  ■•  Hseh 
rcawD  to  bvlieve,  a  vegetable  add  when  ^na  aloae  paaMS  thioogh  tb* 
^aCMii  in  great  measaro  uDchanged.  w^ile.  aa  aimuied  by  Dr.  Xkar^ 
(^Arehh  da  Vereiiu  fir  yevtein.  Arbdtm,  1S63,  p.  3T0X  and  as  seeaa  to 
fi^luw  from  tb«  &cts  already  brought  forward,  tbe  same  acMl  is  tmad 
when  combined  with  an  alkali  to  be  ozidiaad  aad  eoaraned  taia  car- 
bonic acid,  there  is  la  this  strung  corrobomtaoo  o/  Uw  hcIieT  tk»k  Ibe 
potash  tatU  ituTcax  «xidat»tk  la  tke  mfttim.  Puttiag  all  Out  evMteBce 
togetlwr,  it  ssaow  t4  dm  that  tha  oxidatioB  theory  mast  be  aceeptii  as 
axeaedingly  plaimble  and  probable,  alcboc^  not,  perii^a,  ahaoltaly 
proved. 

When  a  potassium  salt  is  eirea  id  laise  doass  ftc  a  \ab^  ftUM^  M 
pnxlucce  a  conUition  of  dyaeruia,  with  bapwriihmaal  aod  CBM^rira 
doidity  of  the  blood.  How  or  why  it  has  thb  actios  is  nnfciiow,  as 
indtwd  \»  tbe  exact  natore  of  Iho  viiaagoB.  Ycary  paobabty  there  ia  aanM 
oooocctioD  between  thcee  cbaages  and  tbe  oxidizing  paver  of  tbe  rfra^; 
taL  any  theory  in  th«  proaent  onperAct  state  of  oar  tcBOwfteclgvaoiiU 
at  beet  be  only  an  ingeuioos  qiscidatioa. 

Our  knowledge  of  tbe  physiological  action  of  tfca  pataaoB  ealta 
n«BW  to  show  tbac  lbs  vegetable  saHa  aad  the  CMbantea  art  eq|ai*s> 
leatB,bai  that  tbe  oUnenJ  wUta  are  more  or  lsMpBC«Bar  aad  JadlriJuBl; 
and  clinical  experience  confirms  this.  Tbete  is,  however,  odc  exee^ 
tMO ;  tbe  bttartzate  of  peteMJam  mffftmrt  tu  act  diflssesUj  fro«  the 
other  vegetablo  aoU  aata^  aad,  allboi^  direct  proof  is  waati^  V^ 
ably  is  not  decomposed  in  tbe  system.  Potash  iladf  is  never  oead  to 
aiRKt  the  sjviem,  on  aeeottot  of  ita  irritant  propertiee ;  and  its  lacal 
actMQ  will  be  diecossed  under  tbe  beadii^  of  Escharoties  and  Antacida 
I  shaU  here  gronp  together  all  the  jwHsBsiiim  vegetaUe  salts,  eseept  tha 
failartiate. 

POTASSII  CAKaOKAS. 
Tbe  potash  of  coauaarcak  obtaiaed  ftoa 
aooroec^  ocenra  la  the  farm  ot  fcsed,  staoy  maaa,  i  ai  Jm^riiil  fa  adar. 
and  of  a  canstie,  bomlng  ta*t« ;  when  ponJlud  eo  aa  to  Ama  ^avisak, 
it  beeomea  of  a  bluish-white  cofar.  Wbeafiutherprnfiadaoaatacaa- 
$arm  with  the  oBeioal  tests,  it  oecnn  aa  a  maim,  graaalar.  w^ttisb 
powder,  rery  detiqassMeat,  solable  ia  iu  ve^fct  of  water,  Jaaolahh  is 


aleobol.    It  shoald  eoelala  oaly 
■Bicateof 
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POCUUI  BtCAKMHAB,  U.S. — Bicarbonate  of  Potatsium  is  munufac- 
tnrod  by  passinj;  carbonic  acid  j^a  through  a  Bolulion  of  the  carbonate 
ID  diHtil!(»J  WAlor.  U  opcur»  in  trfttieparuiit,  oo1orle«s  crystnle,  not  doli- 
(^iiCHCcnt,  nligluly  alkiiUno  U)  the  taslo  and  to  tcat-pnpcr.  It  difMolToa 
in  four  times  ita  neighl  of  boiling  wat«r,  but  is  insoluble  iti  nlcobul. 

Tliorapoulicnily  iho  oni-bonnto  snd  bicarbonalo  nra  of  ocjiinl  vahio, 
except  that  tho  carbonalti  is  more  irritant  tJian  the  bicarbouiitv,  and  is 
tbcroforo  iiot  eo  well  borne  by  tho  etoniacfa.  On  account  of  its  nauseoua 
tftiitc,  6von  tho  latter  «nlt  is  not  so  avaElablo  oa  tho  Acotato  or  tho  citrate. 
Th«  full  doHc  of  the  bicarbonate  is  half  an  ounce  daily,  given  in  diluted 
■olutiun. 

PoTAttll  CiTEAS,  V.%— Citrate  of  Pafastium  'n  A  \vhilidh,  f^ranular, 
deliqnecoent  salt,  of  neuERil  or  very  itlightly  acid  reaction,  fix'tOy  sulublo 
In  water.  It  is  the  least  offeniiive  to  tho  palato  of  all  the  potash  salts, 
except  tho  lartratuu.  The  Solution  of  Citrate  af  Potaestum  (Li/pior 
PirfrtMn  Citmtis,  U.S., — Bicarbonate  of  Potassimn,  960  gjn.;  Cilrlo 
Acid, 720  ijrs.;  Water,  24  fj),  and  the  Xi-ut ml  Mixture (^ifiaura  Potatsii 
Otratis,  V.S., — Lemon-juice,  Oj ;  Bicarboiiaie  ul*  Pota»Htuiii.  I'nough  lo 
Deatralize),  have  boon  long  uscJ  aa  diaphorvlics  in  sthenic  lovers.  The 
dofte  is  half  a  llaidouncc  to  one  (luidouncc  every  one  or  Lwo  houra.  A 
rer^' eli'i^nt  method  of  exhibiting  noutnil  inixttiro  is  ia  ihufurmof 
Effereeteing  Draught.  It  is  espocialty  usoful  when  there  is  any  tendency 
to  aick  ntoniach.  It  should  bo  prepared  in  two  Bolutions :  one  conaistr 
ing  of  lenion-juieo  and  water,  ©qual  part*,  op  of  citric  acid  Jii,  water 
f^ir;  (ho  other  of  bicarbonate  of  poLojtsiuiii  5i.  vrnter  f^iii-  An  ounce 
of  each  of  the  solutions  is  lo  be  put  lojjcther,  Qiid  tho  whole  lo  be 
drunk  during  cffcrrvscoaco. 


PoTABSH  AcETAS,  U.S. — Actiate  of  Potassium  Is  a  perfectly  neutral 
white  (udt,  of  a  dccidoilly  salino  taeto,  extremely  doliqueecont,  and  sol' 
ubio  in  hair  ila  wvi;;bt  of  wulvr.  It  la  made  by  disiKilvinj;  thu  bicar- 
bonate ill  uovtic  acid,  and  evu|)oniting.  It  occnni  HOmetinieH  as  soli, 
ftbrous  maiwes,  at  other  times  it  has  a  foliated  structure. 

Tberapcl'tics. — An  important  uhc  of  tlio  rugvtable  salt«  of  potoa- 
siutn  is  ill  acvte  infittmmatory  rheumatism.  Boforo  tho  introduction  of 
the  saticylnlos  the  alkaline  treatment  was  the  best  that  was  known  fbr 
caMM  of  thoroughly  acute  rhcuiiintism :  thu  medicine  must  be  given 
freely,  an  ounce  to  an  ounce  and  a  half  in  the  day,  and  be  porsislod  in, 
opium,  of  course,  being  nt  tho  same  time  employed  in  as  largo  dosea  aa 
are  required  to  rcliovf  ihe  pain  ;  alter  a  few  days,  when  the  violence  of 
th4  e^TDptoms  has  abated  and  decided  aniemia  appears,  tlie  exbibitloo 
of  the  dni^  eboald  bo  discontii)uo<l  and  io<lido  of  potassium,  with  tonic«, 
bo  substituted.  Id  cases  subacuto  fmrn  the  K'^inntng  1  hare  found  a 
combination  of  tho  iodide  and  acclalo  of  potassium  very  efficteot,  ton 
Ifrainsof  tho  former  and  thirty  of  tho  latter  being  admluistcred  ibroo  or 


Tour  times  a  day.  Tbc  poUsK  probably  does  good  in  rbcuinatisin  br 
lowonri"  urterinl  nctioD,  by  favoHiig  oxidation  nud  ulimiiialioa  of  par- 
tially ofTcte  materials,  and  hj  noutralixlng  oxcosKive  acidity.  Bo  ili« 
method  what  it  may,  I  have  no  doubl  of  tho  >{rcnt  cliiiic-ul  vuluo  of  ilie 
romedy,  its  efficiency  being  in  direct  proportion  to  the  acutonea*  and 
violence  of  tho  sjinptomn. 

As  dopnmntH,  tbo  potash  salts  nro  vcn*  uxoful  in  i-onoua  diBcaaoa. 
Attention  has  bvcn  c^puciully  called  by  Dr.  GoMiiig  Bird  tn  tlicir  %*nluo  in 
tliat  clasH  ol"  caaea  epokcn  of  a.i "  ckronie  UlioufMSS-"  In  cbronic  malarial 
poisoning,  in  catarrhal  Juvmiice,  nnd  In  tho  Jaundice  of  simplo  hepati'e 
torpor,  they  aro  ofl«n  of  use  In  uric  acid  gravri  and  in  nric  acid  cal- 
culus there  can  be  no  doubt  of  tho  valuu  of  poto-sh  an  a  prophylactic,  as 
a  prevontii'c  of  tho  formation  or  deposition  of  tbo  uric  acid.  ITiv 
remedy  haa  alno  boon  nHcd  to  diRsolvo  nric  acid  calatili;  but  tho  rosalle 
offer  Huch  filijjht  onronrasenHinl  thnt  it  in  only  necessary  here  to  giro  n 
reference  to  iho  work  of  Dr.  Wru.  Eobcrt*  {On  Urinary  and  lUntti 
Disenses,  Am.  cd^  1886). 

AoiiiNiHTttATtox. — K*  UHiinlly  exhibited,  ifae  poloeb  salts  aro  ax- 
cecdiugly  dislosluriii.  There  is  no  need  of  this  whatever.  Tho  oiintio 
may  bo  given  diesolro'l  in  lemon-juico,  or,  what  is  a  still  moro  plcrt«^nt 
method,  a  syrupy  Kolution  of  the  bicnrbonato  and  Lho  •titrate  in.iy  be 
made,  of  audi  a  strength  that  every  tablcpoonful  of  it  ttbnil  coniain 
half  a  drachm  of  cacii  salt.  At  tho  time  of  exhibition  one  or  two 
tftblospoonfuls  of  thi»  may  bo  put  in  a  littlo  viatcr,  and  to  it  be  added 
a  targe  tabloiipoonrul  of  lemon-Juice,  the  whola  to  bo  drunk  while  effer- 
vescing. If  the  pnti«nt  takes  in  the  course  of  tho  day  six  of  the 
largest  do»es  mentioned,  the  whole  amounts  to  an  nunco  and  a  half 
of  tho  citrate  of  paiasRium.  When  tho  romodv  is  used  simply  as  a 
depuruQt,  as  in  jnumjice,  Hueh  lar^o  doses  are,  ol  cotinio.  not  proper;  a 
tntspoonful  of  the  nlkaline  solution,  with  a  corr^ponding  amount  of 
Icmon-juicc,  taken  Ihreo  tiiiieH  a  day,  will  generally  bo  aufficteat. 

PoTAssil  BiTAKTRAS,  U.S. — BU&rtraU  of  Potassium,  made  from  argol 
Taoo  Takt.ikic  Acid),  oceurs  In  white  crytitallino  cnuU  or  moaso^,  which 
are  commonly  pulvorizod  before  being  sold  as  Cream  of  Tartar.  It 
amtnlly  contains  tartrato  of  calcium,  and  is  only  sparingly  soluble  to 
oold  water.  It  appears  to  differ  therapeutically  from  it»  congvnors  in 
boing  more  actively  diuretic,  and  in  acting  more  powerfully  as  a  li)*dra- 
goguc  cathartic.  Half  an  ounco  to  an  ounce  of  it  given  at  oneo  will 
very  gonorally  cnu.ie  watery  purging.  In  this  city  it  la  probably  em- 
ployed moru  fri?quunlly  in  dropjii/  than  any  uthvr  diurotio:  the  usoal 
plan  is  to  dissolve  an  ounce  of  it  In  a  pint  of  infusion  of  junipor-borriov, 
and  bnvo  this  all  taken,  in  divided  do»M,  during  tho  twenty-four  bount. 
[n  acute  desquamative  nefhritit,  eraam  of  tartar  iaa  very  UMful  diuretic: 
as,  bowovor,  the  avoidance  of  iirltation  of  the  kidnoys  is  imperative  in 
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tbia  disoaso,  tbc  alkalino  diuroUc  Rhould  not  boAdmlotstcrod  [a  IiiOiaIod 
of  jiinipor, 

TIio  Tartrateof  Potauium  (Potasbii  Tarthas,  TJ.S.)  id  rarely  anod  in 
medicine.     It  is  aaid  to  bo  nctivoly  purgative  in  doses  of  bolf  azi  ouocu. 

P0TAB8II  ScLPRAi,  U-S. — Sitlpkate  of  Patagsium  ocoort  in  imall, 
■ggrogalod,  trftniiparcnt,  vary  hard  crystnls,  porinanvnt  in  tho  nir, 
asurUljr  xbort  ttix-sidod  pnnmti,  puasctising  a  nnuscous  Aomcn-hnt  bitter 
taoto.  tt  is  iiutolublo  in  alcoliol,  slowly  »olul>lc  in  ninu  and  a  linlf  tinu-s 
Hs  weight  of  cold  and  in  less  thAn  four  limes  its  weight  of  boilinjf 
water.  Sulplialo  of  poLoMium  is  Etnid  to  be  "a  mild  purgative,  opornt)n<; 
UKunlly  without  heat  or  piiiii  or  olhcr  symptoms  of  irriliiUoti,"  in  dtw-n 
of  four  or  Rto  dracbrns;  and  in  doses  of  ono  or  two  drachms  actini;  an 
a  lfl.xatii'0.  It  is,  however,  very  rarely  employed  in  this  country*  oa  a 
piir^^tive.  Sniphnte  of  potassium,  in  dosoM  not  a  grvui  di<al  in  cxomw 
of  (ho»o  nhiclt  have  boon  recommended  by  practitioners,  acta  aa  an 
irritant.  Dr.  Mowbray  states  that  the  salt  is  uaod  in  Franco  as  a 
popular  nbortifiiciont.,  and  that  ha  has  aeon  vory  alarming  eymptoms 
produced  by  four  draclirai  of  it.  Dr.  Taylor  records  a  case  in  which 
lone  than  two  oancon  cauMxl  in  a  woman  sercro  romiting,  purging,  ah- 
dnminnl  pain,  and  dually  death.  At  tho  poi^t-mortem  tho  stomach  and 
•nlo»t.iiies  showed  very  decided  evidooooa  of  iaflaramation. 

POTASSII   NITHAS— NITRATE   OF   TOTASSIUM.     U.a 

Nitrate  cf  Potas$ivm,  or  jVrtrt,  i»  cither  obtained  from  certain  tusMnc 
earths,  occurring  chiefly  in  India,  but  to  a  cortaio  extent  in  othor  por- 
lions  uf  the  world,  or  else  is  artificially  manufactured  in  nilro-beds 
formed  out  of  animiU  and  vegetable  matter,  wood-anhos,  and  calcareous 
earth,  or,  finally,  is  obtained  fi-om  old  plaster  rubbish.  Intho"nitr0- 
bed*,"  a*  well  as  in  the  nntiirnj  !inlino  cnrlh«,  which  have  undoubtedly 
in  the  beginning  contained  animal  and  vegetable  matlcni  in  a  ntiite  of 
decomposition,  nitric  acid  is  formed  by  tho  oxidation  of  ammonia,  and 
uniteet  with  the  buos  in  tho  Mil.  Most  of  the  nitre  awd  in  thi«  country 
como«  from  Calcalta,  through  Boston,  packed  in  grBia-clolh  bags. 
CAtVi  saltpetre  is  the  nitrate  0/  sodium,  which  Impre^atas  certain  soils 
in  the  country  whoso  name  it  bean.  It  i»  undoubtedly  formed  in 
these  soils  by  a  procoas  precisely  analogoa-i  to  that  in  which  the  nitre 
of  Intlia  is  produced,  except  that,  little  or  no  wgotnhlo  matter  being 
proHcnt  to  ofTord  tho  potasaium  during  tbo  decomposition  of  tho  animal 
matter  and  the  generation  of  nitric  acid,  tbu  latter  unites  with  tho 
calcium  of  tbo  soil.  Chili  eallpclre  is  employed  as  a  subatitnte  for 
true  aaltpotre  in  the  manufacture  of  nitric  acid,  and  may  bo  made  into 
tho  nitrate  of  potassium  by  m«ins  of  crtidc  potash. 

Saltpotro  occurs  in  more  or  lees  perfect,  long,  striated,  scmi'trans- 
parent,  six-ftideJ  prismft,  with  dihedral  summits;  of  a  sharp,  saline, 
somewhat  cooling  taste;  ooutaining  no  water  of  crystaltiuition,  but 
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decrepitating;  wli«n  throtrn  on  iho  fire,  IVom  Uw  crxpacstios  of 
mociUDically  retained  in  tbo  cru%-icc«  of  the  cvysula;  aolahle  is  ftar 
or  6ve  tlmca  their  weight  of  coUi  and  in  two-fiftlu  of  Ibeir  wvjgfct  of 
boiling  water,  spariaglx  solullo  in  proof  epiri^  inaolobtd  in  Amdaim 
kicohol.  At  n  liigb  best  tlttry  dL>e<)iiii>ose,  libonthig  ■  luge  qoanlAj 
(if  naic^nt  oxygen,  and  ihcrchy  greatly  inlcndifrtng  the  coaihwtloB  af 
■mrroanding  objcctn.  Tbo  SatpmnfUe  of  llio  shops  tsft  saltpetre  which 
tiA«  bcoD  ftued  and  run  into  circular  monlds. 

PiirsioLooicAL  Acriox. — Nitraio  of  pntaK^iiim  nppliod  to  aarraw 
turface,  or  lo  a  muooiu  mcmbnne.  actit  a^  a  violent  irritaoL  As  deslh 
baa  not  ialVcqucntly  rcnulted  ft-orn  ita  ingestion,  whils  It  has  occaned 
very  rarely  fVom  that  of  any  of  the  other  ordinaiy  Mils  (rf  the  alkali, 
it  hna  generally  boon  tliought  that  nitre  [waaoaaoa  peeulinr  pmporticK. 
tt  b  not  to  be  gaintatd,  however,  that  the  canae  of  the  death  in  nitn- 
poiHoning  U  Tory  ccncrnlly  the  local  inflammation  of  the  stnmaeh  sad 
intestine*!  produced  by  it, — offoots  dependent  simply  upon  its  irritUT 
prupurtioft,  and  not  iip<>n  nnr  con«titnlianal  action ;  a  coitdaaloB  b^ 
coming  doubly  evident  when  it  in  rurac-mbcrod  that  if  the  dmg  W 
given  in  weak  Botutioo  mucJi  lorffur  amounts  can  bo  e3hibil«d  with 
Ontr  tbeRipculie  etToelst  than  woull  caiue  doath  if  ail  ministered  in  soHd 
form  or  in  very  concentrated  solution.  Thua,  in  a  cit»o  under  the  car* 
of  Dr.  WilkA  (_Ouy'$  JIosp.  Rep^  vol.  li.  p.  173,  3d  seriot>,  1863),  a  man 
suffering  from  renal  dropi^y  look,  lictwocn  October  23  and  December 
2C>,  18412,  otio  pound  twelve  ounces  ami  nix  druehms  of  the  nitrate  of 
potawtium,  with  benefit.  As  one  ounce  has  caused  death  io  tbroo  bonra 
(Taylor,  Medical  Jurisprudatce,  2d  cd.,  vol.  i.  p.  237),  this  pationC  ra- 
ocived  in  fifty-nine  da%'8  tbo  equivalent  of  tu-cnty-^ight  btal  doaoi. 
Again,  according  to  Professor  SUIld  {Thtrapailies,  vol  U.),  Dr.  Brock- 
lesby  habitually  proscribed  one  ounce  of  the  salt  a  day,  and  Dr.  Mnrtin- 
Solon  oven  two  ounces  per  diem. 

The  symptoms  of  poLsoniDg  by  tb«  nitrate  of  pota&aiutn  are  proUy 
conatant,  and  yet,  as  in  other  iiTitant  poisoning,  vary  nitUin  cortaia 
limits.  Yury  gcuondly  tho'ro  in  flntt  an  Intettse  burning  pain  in  the 
stomach,  coming  on  in  a  fuw  minutes  after  the  ingiwlioD  of  the  poiMn, 
and  »oon  followed  by  violent  vomiting,  and,  it  may  be.  fh^o  purging. 
Id  a  little  whilo  collapse  iJovelops,  with  groat  muaoular  weakiiooa,  not 
rarely  with  local  convulsive  tremblings.  Tbo  mnttors  vomited,  and  ovcd 
the  stools,  may  be  bloody  (case,  Th.  Husemaiin,  Jotintal  fur  Pharmnco- 
dynamik,  1850,  ii.  178).  Somotfmos  tho  nervous  symptoms  predominnto, 
and  tho  purging  nrny  be  absent;  collapso,  with  slight  vomiting  and 
with  or  wttlioiit  paralysis  of  the  lower  liraba,  may  alone  exist.  Sup- 
pression of  urine  has  been  DOlod  iu  eomo  caKea  (case,  Pharvxaceui. 
^Journ.,  Feb.  ISfC,  p.  356).  After  death,  very  grave  lomons  nr«  found 
tho  «■'*  '**d  titu  intciitiDce,  such  aa  Intonso  rodnoss  and  congcs- 

1  ioto  Iho  Bubmucoiia  coat,  and  sometimes  into 
lleoration  and  corrosion  of  tho  mucous 
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blt>n»Iiavo  been  otm^rTisd.  It  Is  ovfdort  that  the  ^j-mptOTnn  provionsly 
detailed  oh  oxiHting  during  lifo  aro  in  occuni  with  tho  [luat-inorlum 
results,  and  all  point  to  tho  irrilnut  action  of  tlie  dnig  ns  ttie  oouroo  of 
trouble  Tbo  prodominunco  of  tho  ricr%'ous  eymptoms  in  some  casos  is 
no  more  than  in  oxcBpiionatly  soon  in  othur  furins  of  irritant  poiBonirig 
(«oe  Antiuoxt),  nnd  is  no  proof  uf  a  fip«cial  action  of  Uto  driig  upon 
tho  Qcnrous  Hyatoin.  6omotiino!%  howovor,  death  has  ovcurrod,  in  poi- 
soning by  saltpotro,  with  grcnt  euddcnneaa.  In  tho  only  oaaes  of  this 
cliaraotor  tlio  pocord  of  which  I  havu  mot  with,  tJio  doso  has  boon  vury 
Inrgo,  and  it  is  potuiiblfl  that  tha  death  was  the  result  of  the  action  of 
the  drug  upon  tho  heart,  for,  like  tbo  othor  salta  of  potaab,  it  hns  a 
direct  parnlyzing'  influence  upon  tho  cardiac  musclo. 

Xitro  has  boon  RUppoaad  by  pmctitioneni  to  be  oitpecinlly  ncdatiTa 
to  the  circulation  ;  but  there  is  no  reason  to  believe  that  it  ia  any  mora 
powerful  an  a  cardiac  sodatiro  than  tho  rogcUihlo  ealts  of  the  biuo.  It 
certainly  nhnroB  tho  diarotio  propcrtiee  of  tho  latter,  but  appears  to  be 
more  irritant  to  the  kiduoyH,  einco  it  woniK  dilBcult  othorwiso  to  account 
for  tho  aupprvsitinn  of  iirino  already  noted  us  occurring  occiwionnlly  in 
poisoning  by  it. 

TuKOAFKnncs. — Nitrate  of  potassium  has  boon  especially  used  in 
acute  rkrumathm,  and  when  giren  in  large  doses  has  some  favorable 
InQuonco  upon  tho  course  of  tho  sfToctioii.  It  is  certainly,  however,  rk 
more  dnngcroun  remedy  than  the  vegetable  salts  of  tbo  baiw,  and,  accord- 
ing to  my  expi>ritin(.'C,  much  k'ss  efficacious.  I  oan  iheroforuaco  no  good 
reoMin  for  coDtinuing  tlm  practice.  If  given,  not  loss  than  an  ounce 
should  be  dissolved  in  a  full  quart  of  barlcy>wator  or  other  demulcent, 
and  bo  administcrvd  in  divided  doao^s  during  tho  twvaty-four  boui-«. 

In  the  treatment  of  poiftoning  by  saltjwtro,  aftor  tbo  stomach  and 
bowels  have  been  emptied,  tlio  nsual  monns  for  the  relief  of  toxic  gnstro- 
cntoriti»  should  be  runortcd  to. 


P0TAS311  CULOKAS.    UA— CULOItATK  OP   POTASSIUM. 

This  salt  is  said  to  bo  chiefly  prepared  by  heating  the  solutions  ot 
the  hypochlorite  of  lime  and  chloride  of  potafmium;  on  cooling,  the 
chlorate  of  jratawium  cryHtaliixiug  out  and  tho  chloiido  of  culcium  ro- 
niaining  in  solution.  Chlorate  of  potassium  ocean  in  white  rhomboidnl 
pbitca  of  a  pearly  lustro  and  of  an  acerb  tasto,  diKHolving  in  liixlocn 
ports  of  water  at  CO"*  F.,  and  in  two  nnd  a  half  purta  of  boiling  water. 

PaYsioLOoiOAi.  AcrioK. — Upon  mucous  mombranoA  and  ulcerated 
snrfacuM  this  Aalt  acta  as  a  powerful  irritant,  being,  I  think,  evon  more 
active  in  this  rcNpoet  than  tho  nitrate  of  potassium.  Taken  internally 
In  iiuflBcient  qnnutities  it  is  a  poworilil  poison,  and  It  has  frcquuutty 
ottiaod  duath.  There  aro  on  record  a  large  number  of  ihtal  casus,  hhisC 
of  whfcb  are  eollected  in  the  breehure  of  I>r.  J.  von  Mering  ( Chtorsdure 
Kali,  Berlin,  1885).  To  Dr.  Ja«)bi,  of  New  York,  belongs  tho  credit 
of  having  finit  called  attention  to  ibe  dangerous  action  of  this  much* 
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used  remedy  {Amcriean  Med.  Timts,  April,  3861,  p.  246).  Tbo  snuO' 
«ft  amount  which  will  produce  d«atb  ir  not  known,  but  in  a  caso  r» 
corded  \>y  D\:  Mftlllit^^on  n  iittlo  over  hnlf  nn  oiinoo  tAiccn  in  tho 
coiir8«  of  Bcvural  d:iy»  pwvod  fatal.  Dr.  Slockvis  has  soon  the  death 
of  a  iiinn  af\er  four  dntchins.  A  drachm  in  the  couno  of  a  nigbt  bas 
killud  nn  infunt  n  yonr  old,  and  ihroo  drachms  a  child  tbrco  to  four 
jears  old.  In  moift  ca«OB  of  fatal  poidoniag  in  the  adult  the  done  boa 
boon  much  over  half  nu  ounco.  Tho  symptoms  may  be  ncute  or  eub- 
acufo.  In  tho  r;ipid  ca.ius  there  have  been  Tiotent  vomiting,  profuse 
diurrU(V-u,  e:iL'»isivu  dy^pnicB,  ^roul  fiiituro  of  tho  hcart'ei  auttun,  and 
marked  cyanOAts.  In  most  of  tboM  casoo  tho  blood  has  been  found  of 
a  chocohil  c  color.  In  tho  aiibnciitocao'CH  the  f;n<itrt>-into«itinnl  symptoms 
havo  been  Bovcre,  with  gunorally  vomiting  of  blutkish-grccn  matter* 
and  ditttincl  Bwclling  of  tho  liver  and  the  fptocti.  Tho  urino  ia  markedly 
loesciicd  in  quantity,  albnminoiin,  often  of  an  opuquo  roddi.'ih.brown  or 
blackiiib  color,  showing  undor  ibe  raicrogeopo  browiiiBh  or  ycllowifib- 
brown  tnbo-caHiJi,  fVoqiicntly  conlniiiing  the  dclritiia  of  hlood-corpiiK-lofl. 
Hroraoglobinnria  has  boon  noticed  {Trans.  Internal.  CoK^nss,  18S1,  vol. 
I.  p.  -163),  and  mothiemoglobin  la  a  common  constilucDl,  Tho  norrous 
symptoms  nave  boon  Kerere  delirium,  coma,  tonio  and  clonic  cramp*, 
and  u  [lecu'iur  still'iicaa  of  tho  oxtrcriiilioe. 

Headacbo,  loes  of  appetite,  violont  pain«  ia  tho  abdomen  and  othor 
portions  of  tho  body,  and  marked  abdominal  tendumcw  have  usually 
prccodod  the  1ob8  of  conscioiwncss.  Not  rarely  there  are  mionte  eccby* 
moaoB  upon  the  surface  of  tbo  body,  and  ovon  moru  fi-oquontly  thoro  ia 
a  general  jaundice,  in  »ome  caao»  the  patient  has  rallied  and  ftoomod 
to  bo  on  iho  road  to  njcovory  when  the  fatal  rolapso  hiui  occutrod. 

Af\cr  death  the  blood  is  uaually  chocolale-coloiMd,  the  gnstro-into* 
tinal  tract  ia  iiillamcd,  the  livor  and  spleen  ara  enlarged  and  filled  with 
tho  brownish  debris  of  rod  blood -co  rptwctea,  tho  bono-mnrrow  and  tho 
brain  nre  oHen  similarly  colored,  while  the  mucous  mumbranwi  are 
iisiijilly  swollen  and  occhyiiiortod.  The  kidneys  are  profoundly  af- 
fuclod,  their  tubuloa  fuU  of  browniuh  casts  and  their  epithelial  ftlructuro 
ftvineing  a  naphritis.  Tho  most  charactoriatlc  and  probably  the  most 
imporlaiit  wf  the  lesions  bi  tbu  chniigo  in  the  bloo«l,  which  was  Aral 
noticed  after  death  by  F.  Marchand  (  Virclioto't  Archiv,  Bd.  L-otWl,  1379). 
Dr.  L.  lUeas  [Serlin.  Klin.  Wcehenschrift,  1S82)  noted  ia  a  case  during 
life  ibat  mnny  of  the  red  blood-eorptiselos  were  decolorized,  and  others 
contained  little  granules  of  an  olUpiie  shape.  Tho  researches  of  Mar- 
chand's  most  recent  paper  {Arch.f.  Exper.  i'atK.  u.  Pharvn.,  xxiii,),  wbiob 
have  bftyn  abundantly  confirmed,  show  that  the  changes  in  the  blood 
are  the  reuull  of  the  formation  of  a  substanco  apparently  identical  with 
the  mctbn^inoglohiu  of  Hoppo-Seyler  and  characterised  by  the  appear- 
ance in  its  spectrum  cd'  a  blackish  line  in  the  red.  JHeliiiemoglobin  is 
readily  produced  by  mixing  either  the  chlorate  of  sodium  or  the  chlorate 
of  potassium  with  bleud :  that  it  is  produced  in  the  body  during  lifo  baa 
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boon  oxperimeutallji'  proren  in  cats,  dogs,  amt  rabbila  by  A.  Falck 
(Arch,  /.  (i.  Oes.  Physiol^  1889), by  U.  Jjunhanz (Seitnlge  Path.  Anat.,  QtXk, 
Fe^.  Schri/t,  1887)  aod  by  Cnhn  (Ar<Ji.  f.  Exper.  Path.  «.  Harm.,  xsiv., 
1887),  and  is  alro  vhown  in  maa  by  thv  widv^piwd  BtAiiiiog  not  only 
of  tlio  interior  of  the  blood-rcaaeU,  but  also  of  the  walls  of  the  wbola 
lymphutic  syBtem,  found  after  death  from  the  chlorate.  (Caae,  Dr.  S. 
Hammer,  Ftag.  Med.  fVoeheiucK  xiil,  1888.) 

It  WB8  ameit«d  years  a^  by  Dr.  Stevens  that  when  chlomtc  ot 
potaHHiam  w  taken  internally  tfao  vaaous  blood  aoquiros  an  artorCal  huo, 
luiil  the  confirmatory  ntatenicnLi  of  Dr.  O'Shaoghmssiiy  led  many  of  tho 
prufcsBtOD  lo  give  crodonco  to  tlio  idea  that  tho  chlomto  yioidd  it»  oxy- 
)^n  to  Ibo  blood:  to  thai  it  haa  been  used  to  an  onormous  extant  in 
various  low  formii  of  <liaca!>e  with  tbo  ides  of  im-rcnaing  oxidation  in 
tho  blood.  It  ia  most  probablu  that  tho  ohflcn'ODt  just  quoted  mistook 
tho  altered  colomtion  of  tho  bluod  for  tho  arton'al  huo.  It  U  rory  im- 
probable from  a  (;bomic;al  stand-point  that  chlorate  oC  potaAsium  ahculd 
part  with  Its  oxygon  in  tbo  blood  at  tho  temporeturu  of  tho  body,  sod 
there  in  no  proof  that  it  docs  no.  It  bas  been  shown  by  Itabutonn  and 
Other  obaorrcrs  that  chlorate  of  potossiom  caeapea  unchaogod  with  tbo 
ialiva,  urino,  and  probably  all  tbo  eecretions  of  tho  body.  iMmbort 
found  it  in  the  tcani,  the  bile,  the  naiuil  mucus,  and  even  in  tbo  milk  of 
nunsin;;  womon.  llabutcau  took  Qrc  gramme.-^  of  the  salt,  and  rocorenid 
from  the  urine  4,873  grmmmes.  leambort,  in  two  oxporimontA,  in>cot> 
oriH)  rcApectivoIy  nincty-Sve  and  ninety-nine  per  cent,  of  tho  iogcsted 
chlorate  of  potasAiiini  from  the  urine.  J.  von  Mering,  out  of  lin«en 
j^mmoa  given  to  a  dog,  obtain'^  14.7  grammes;  ont  of  five  grummoa 
which  ho  took  himself;  he  rvvovored  4.62  grammos;  and  when  he 
took  bnt  a  single  gramme  bo  obtained  from  tho  urine  of  the  naxt 
ten  huuni  0.^1  gramme.  From  tbo  Mtliva  and  urine  of  a  como  of 
mercurial  stomatitis  in  which  five  grammoa  bad  bcoo  exhibitvd  ho 
rooovcrod  4.54  gmmmcf*.  Indeed,  Marchand  claimit,  in  oxpcrimonta 
upon  the  lowor  animals,  to  havo  Pucorcred  all  of  the  ingoatod  chlomtfl 
from  tho  sccretiona,  and  we  must  conclude  that  it  practically  ail  cscapea 
from  tho  body  unchanged.  F.  von  Mortng  beltovM  that  aome  of  tho 
chlorate  of  {rttuasium  la  reduced  in  tho  sj-atom,  chiefly  because  he  thinks 
that  mothoimoglobin  is  formed  by  a  prooeiM  of  oxygenation.  The  exaci> 
oatiire  of  muthmnoglobin  ia,  boworor,  ool  mado  out:  aocordiog  to  C. 
A.  Hacmunn  {^/etHroteops  in  Medicine,  p.  100,  1S8I),  methtemoglobio 
ia  probably  a  mixture  of  hiemntiD  with  soluble  albamoti,  aa  it  haa  beoo 
ahown  by  Uoppc-Scylor  that  it  is  not  formed  by  oxidation.  M.  Ton 
Uoring  in  one  or  two  inetancM  in  tbo  dog  found  n  slight  increoae  in 
the  chloridoft  of  the  urine  durinj^  tho  ndmintatration  of  the  chlomto, 
and  it  i4  possible  that  a  minute  quantity  of  the  chlorate  does  undurgo 
deoxidation,  but  it  must  be  considered  cntablished  that  any  such  change 
btfeota  to  small  a  portion  of  tbo  drag  as  not  to  b«  worthy  of  considoratioo. 

The  eETect  of  tberapoutio  doaee  of  chlorate  of  potassium  upon  the 
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system  is  corlaiDlr  not  m&rked,  and  is  prubnbly  tlio  enrae  aa  that  of  the 
nitrate.  The  potush  S[>ems  to  exort  some  influence,  oh  Eaambert  ataUa 
that  tho  drug  directly  injootod  into  tho  juj[rular  vein  pamlyxcii  tho  heart, 
and  producua  a  gmicrul  dojirvHtiiun  uimilur  to  that  cnusod  by  (ho  Dilnitc. 
In  his  oxperimentf!  upon  litmself,  Isambert  found  that  when  taken  in 
hirgo  (loscA,  two  to  five  druchmH  a  day,  tho  chlorate  caused  ealiratioii, 
fpoo  diurosie,  incrca»e  of  tho  nppotite,  and,  when  not  woll  diluted,  gastric 
irritntion  ;  tho  urtno  conliniiod  rtronj^lv  Acid,  and  contained  an  «xcc«h 
of  rosftcic  aeid,  uric  acid,  and  lh«  urates. 

Tberapephcs. — ^Tho  chlorate  of  potaflfiium  hoa  been  very  IVocly  oscd, 
and  with  f^oat  nsserlod  fldrfintatfo,  in  nl]  forma  of  discniw  hclicred  to  bo 
duo  to  bluud-poisoning.  such  tva  scarlet  and  olhor  attynamic  fevers,  diph- 
theria, scorhutm,  syphilis,  and  even  hjdrophnhta.  Aa  already  stated,  tho 
tboory  upon  which  this  practice  rests  haa  no  foundation  iu  reason  or 
aeior^o,  nnd  my  oivn  ompincal  oxp<.<rionc4  with  th»  remedy  has  been  in 
exact  accord  wilh  the  teachings  of  physiology.  I  hare  seen  tho  rhlo- 
nito  ropcot«dly  omployod  En  various  diucoses  of  the  clasb  just  Kpukon 
of,  nnd  havo  never  soon  it  do  a  ]mrti«lo  of  good.  On  tho  other  hand, 
in  morourial  and  olhor  forms  of  jfomnfi^w  the  remedy  is  undoubtedly  of 
grcfit  vftluo ;  given  in  tho  form  of  a  powder,  with  sugar,  it  is  remarkably 
efficient  in  tho  follicular  or  aphthous  stomatitis  of  children."  1  do  not 
beliers,  howovctr,  that  its  intluonuo  in  tlioso  caws  i»  other  than  local ; 
yet,  as  the  romudy  w  oliminaUrd  wilh  the  saliva,  and,  therefore,  when 
pivon  intornnlly  i«  constantly  prcaont  in  the  mouth,  tho  ordinary  method 
of  using  ii  iii  probably  the  best.  In  oicUes  and  othor  dropsical  Lffoctioos 
it  is  vatuijIeHH. 

When  used  hcatli/,  chlorate  of  potassium  acta  as  a  stimulant  to  th« 
various  mucous  mumbraaoa,  and  is  often  Dfoxcellont  aorrico  in  cases  of 
angina  .-  it  is  oven  said  to  have  boon  usod  ndvantagooasly  by  enenmta 
ia  tti/seniert/ ant\  in  chalera  infantum.  Tho  most  gonorallyofficieutgarglo 
that  I  know  of  in  ordiuarj-  sore  throat  may  bo  made  by  pouring  a  pint 
of  boiling  water  over  a  powder  componed  of  an  ounce  of  sHnu3d\  beniet 
(or  of  their  fluid  oxtmet)  and  hnlf  an  onnco  of  the  chlorate  of  potas- 
aiuin,  allowing  to  simmer  in  an  earthen  vessel,  with  occasional  atirring, 
to  throo-fourths  of  a  pint,  slrnining,  and  using  in  tho  ordinary  manuor. 
K  half-uunco  to  un  ounce  of  the  saturatod  eolution  of  tho  chlorato  oora* 
biuod  with  a  few  drops  of  laudanum,  injected  into  tha  rectum  once  or 
twice  a  day  and  retained,  is  often  of  the  utmost  sorvico  in  iiemorrhoids. 

ADMi:4isritATioK.^For  manifest  rcusona,  when  taken  in  lai^  doMM 
ibo  cliloruteof  polaasium  mu»t  be  exhibited  iu  dilute  solution.  The 
iit^ual  doso  is  n*om  ton  to  twenty  grains;  ns  a  lotion,  from  ten  groins  to 
half  a  drachm  may  be  dissolved  in  the  onnco  of  waUr. 


•U.  Utwfde  {BidL  Thifa.p.,HxsT\.\.,  1S74)  anil  M.  Tncka  {/i>u»#.  Aim.,  Bobd.  ISTSJ 
h&T«  •bown  thRl  Iha  rhlarati  o/  ndinm  neU  pliytiului{iD&llf  like  th*  puUMluio  MUt;  ui4 
Dr.  8.  RlagsT  iind  II.  Siiniburjr  (^nirifdn  Lanrtt,  IMJ,  li.  T3S]  hara  Tr^aail  it  t^uilt 
ftQelcnt  in  itaimalitia. 
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LiTHii  Cabbonab,  V .S.~~Carbonate  of  Lithium  is  a  n-liito  powuui, 
sparingly*  soluble  in  water,  and  nandUy  disUtiguiitlixblo  by  Uie  cannine* 
red  color  whiub  it  impuiK  to  tlio  (Inmo  of  uk-oboL  From  it  the  U.S. 
Phmuoopoeia  directs  that  tho  citrate  (a  white,  ddiqucM:tint,  fnxily 
soluble  povrdtu")  aboil  bo  piMjuirod  hy  itolulioD  vritli  ciLrio  acid  in  water. 
The  combtniDg  number  of  lithia  in  so  low  that  nil  ita  salts  oootain 
ft  Ycrj  reinarkablo  proportion  of  the  baeo.  Wu  haro  but  lilUo  accu- 
ntto  knowledge  of  the  pb^rsiolo^cal  action  of  litbift,  but  it  probably 
olOAoly  rcKombloa  potn-sh  in  its  «SectA  upon  tho  Hystom.  In  lwooty> 
grain  dosM  I  Imvo  scon  it  appjtrontly  produce  aoveragenoral  proslreu 
tioa,  amounting  almont  to  gonoi-al  paralysis,  In  a  feeble  adult  female  i 
but  I  have  given  it  T«ry  largely  to  other  patients  without  inducing  acy 
cocRlitutional  symptonui.  It  U  ulimimiled  by  the  kidneys,  rendering 
die  urino  alkaline. 

TBRBArKUTtCH. — Acccnling  to  the  experiments  of  Dr.  Uro  and  :>/ 
Dr.  Garrod,  solutions  of  the  liifaia  Bults  lia?«  the  power  of  dissolving 
urio  acid  and  tho  uralos;  and  the  drug  was  strongly  recominuDded  by 
Di .  Garrod  in  uric  acid  diatiuais  and  in  ehrortic  gout,  given  in  doses  of 
three  or  four  gmina  tbrco  times  n  day.  The  drug  was  ejiteiui%'ely  cm- 
ployed,  but  fell  into  disrepute  until  reeently,  when  iu  claima  have  been 
revived,  espodiully  by  Profo«sor  Bitteriob  {Schmidt's  Jahrbiu:heT^  Bd,  cli. 
p.  270).  At  stated  by  the  latter  ob»cr%'er,  it  is  vci:>'  gcuerally  given  in 
too  large  dona  In  my  own  oxpcrLenco,  given  as  prescribed  by  Dr. 
Garrod  for  a  length  of  lime,  it  bos  ap|»earcd  to  do  gretit  good  in  «oma 
oases  of  chronic  gout.  Either  Kalt  may  be  exhibited  preferably  in  car> 
bonio  acid  water,  iu  down  of  five  groins,  three  timve  a  day.  Dr.  Mar- 
tineau,  of  Parus  affirms  that  be  bas  obtained  very  r«markable  results 
in  the  treatment  of  diabetes  mfUUua  by  tho  use  of  aaolution  of  lithiam 
earfaonata  and  sodium  ameutate.  There  is  a  form  of  dialiAjtefl  closely 
*  connected  with  tJie  gouly  diathesis,  and  in  tbese  cases  this  arsenical 
tolution  of  lithium  will  probably  bo  of  sorvieo:  teom  6v«  to  ten  graina 
of  lithium  carbonate  and  one-thirtieth  of  a  graio  of  araentate  of  eodium 
may  be  given  thtvc  times  a  day.  Dr.  E.  rMicho  (Bull,  de  la  Soe.  Mt'i, 
dc  TYontte,  S&-27,  1884-A6)  affirms  that  tho  prolonged  local  application 
of  lithia  salt*  is  of  very  great  use  in  the  treatment  of  goaty  joints,  and 
that  in  gouty  conjunctivitis  frequent  washing  of  the  eyes  with  the 
solution  of  carbonate  of  lithium,  one  part,  to  five  hundi^,  la  efTectivo. 


ALTKItATlVE  PIURETICS. 
BUCHU— BUOHIT.  VS. 
The  loavoe  of  Baroema  crenata,  and  of  other  species  of  tho  genus, 
nalive«  of  Southern  jVfl-ica.  These  leaves,  which  are  gathered  by  the 
Uottoiitottf,  an  an  inch  or  ]ei«  in  length,  Srota  three  to  live  lines  broad, 
of  various  forms,  but  always  notched  on  tho  edges,  and  having  a  strong, 
rutber  rank,  yet  somewhat  aroinalic  odor,  and  a  warm,  bitterish  taste. 
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They  owe  thetr  virtues,  which  they  yioW  to  water  and  to  ftlcobol,  to  C 
volntile  oil  and  to  a  bitter  extractive. 

THCRAPEtrricti. — Owing  to  iU  bitlor  principle,  buchu  is  perhaps 
slightly  tonic;  but  its  chief  medicinal  virtue  ie  as  a  ntiinulant  and 
altwntivo  to  tho  mucoQS  niombrnno  of  the  gcnito-urianiy  organs.  It 
(Iocs  not  vtiry  largoty  increase  the  flow  of  urine,  and  henoe  ia  neror 
ndministei'od  in  dropsy,  but  in  nil  ch!4c«  of  siibncuto  or  chronic  Inflain- 
mation  of  the  goattu-uiitiury  orgaoB  it  muy  bo  omployod  with  hope  of 
■tucccas.  Ila  oil  is  undoubtodty  absorbed,  and  is  elimiaatod  by  tho  kid- 
iioya,  to  whoso  eccrotion  it  iinpAriH  its  odor.  In  cJtronie  pjfditis,  chronic 
Cij3tUii,  and  irritation  of  the  Uaddcr,  it  is  ono  of  our  host  romodicH, 
ea[M}cially  wIiud,  as  is  fVuquenlly  the  cose,  thvso  di^i.'as4}d  oru  oacfocialvd 
with  R  gencrally-ioworod  aj-xtOTiiic  toiio.  Aa  eoinparud  with  turpon- 
tine,  buchu  is  much  less  stimulating,  and  hiwa  much  more  soothing  ctfacl 
upon  tlic  mucous  ineuibraiic!!  of  tho  geni to-urinary*  iruct.  Id  irritated 
litoiider,  wbtiD,  tho  urina  i&  bigidy  acid,  aud  when  (hero  is  a  conslaat 
dosire  to  urinate,  with  but  little  relief  IVoni  micturition,  buchu,  in  com- 
biuatiou  with  a  vogclablo  salt  of  putnxb  and  the  au-oet  spirit  of  nitre, 
often  gives  great  rel  iof.  The  dose  of  tbe  Jtwi  rxlrad  (  Eitractum  Buch  \t 
FUidum,  U.S,)  Is  a  tcaspooiiTul,  well  diluted,  three  or  four  timcft  a  day. 

pAKKtRA,  U.S. — Pareira  Brava  is  tho  root  of  Chondodendrou  toinoD- 
tosum,  u  climbing  plant  of  South  J^mericn.  There  appear  to  be  in  the 
root  one  or  more  allealoids  (aoo  U.S.  Dispensatory,  15th  ed.,  p.  1085). 
Piircira  Brnvn  has  been  ueod  with  nseortod  ndvanlago  in  cbrouic  cyttitis^ 
ill  "irritable  bladder"  and  in  cbroniu  gonorrhaa,  and  appears  to  exert  a 
Btimulnat  action  upon  the  mucoas  membrane  of  the  whole  gunito* 
arinnry  opparatite.  It  is  eatd  to  be  also  touic,  and  slightly  aperient,  so 
that  it  tfl  eapeoially  valuable  in  urinary  diRcanes  when  thefe  is  fboblo- 
ness  of  digestion  and  n  tendency  to  coalivcuess.  Tbe  reuiedy  should 
always  bo  glvoa  in  the  form  of  tho  infusion  (3i-0j),  or  of  tho  ^titJ 
extract  {Extraetitm  Pareirce  I-luidum,  U.S.),  of  which  tho  dos68  aro  i-o- 
apoctivoly  a  wlncglaseful  aud  a  tu&6j>i>oiiful  thi-oo  or  four  times  a  duy. 

Uta  UaM,  XJ.S. — flearberry  is  the  loaves  of  Arctoslaphylos  Uva- 
wrsi,  n  low  erergroon  shrub,  Indigenous  to  nonborn  maritirao  Kuropo, 
and  al.to  to  our  northern  consts  na  fnr  south  nst  New  Jersey.  They  an 
from  half  uu  inch  to  an  inch  in  length,  wedge-shaped,  thick,  coriacooag, 
with  a  emootfa,  rounded  oiargia.  The  odor  is  hay-Uko,  the  tusto  bitter- 
ish, astria^nt,  and  somewhat  swcotish.  Uva  ur^i  contains  gallic  acid, 
besides  a  cryatalline  principle  discovered  by  Mr.  J.  C-  C.  Hughofl  (^««t. 
.Journ.  Pkar.,  1847),  and  by  him  named  Ursin,  but  now  generally  known 
as  Arbutitt.  It  occura  in  long  acicular  colorless  crj-stala,  freely  soluble 
in  water,  less  so  in  aloohol  and  in  cthi>r,  and  is  resolved  by  tho  action 
of  sulphuric  acid  into  glucose  and  hydrochinone. 

TiiKRAPKLTics. — Uva  ursi  is  capable  of  acting  aa  a  weak  aatriogoot, 
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but  has  been  Ion;;  used  In  ineilioiDe  for  its  iafluenco  upon  tho  gonllo- 
urinarj-  mucous  m«mbnuio,  and  at  prMcnt  is  employed  only  in  chroaic 
p^flitis,  cystitis,  and  olbcr  afibotions  o(  the  geoitu-urinur^-  mucotia  mvta 
bniiie,  whon  s  slightly  stiiuulnnl  and  «q  astringent  BcCton  is  desired. 
Mr,  naghoft  found  that  in  doAos  of  ono  grain  arbi^in  in  n  powcrlUl  diu- 
rotie.  It  Rooms  to  bo  t'na  fVom  poinonoaa  proportioa,  as  JabloDoirDki 
(Inaug.  Diss.,  Dorpat,  18&8)  took  in  forly-oighb  houni  oigbtocn  gramntM 
of  it  without  diflcomfort.  It  produces  a  discoloration  of  tho  urino 
var>'i[if;  fVom  palD  grcouisb  Lo  dark  f^rounisb  brown,  tbo  color  dec])cn' 
ini;  upon  otanding.  It  has  boen  proved  by  the  roaiNirchcfl  of  Von 
Moring  (Pfiilger'i  Arehiv,  1877,  xiv,  2T6),  of  L.  Lewin  (^Virdtow's  Arckiv, 
Ids:),  Bd.  xcii.),  and  of  StoRcn  (^Untersuckun^,  WQrzburg,  18S3)  Ibot 
tbo  discoloration  of  tho  urine  is  duo  to  tbo  breaking  up  of  tbo  ar- 
butia  in  tho  body  into  glui-oso  and  hydrochinonij.  Tho  chnngo  prob- 
ably occurs  in  tho  kidneys,  as  arbutin  is  froe  fh>m  toxic  proportioa, 
while  Briogor  has  nhowa  that  hydrochinono  la  poisonous  producing  in 
man  giddincfts,  ringing  in  tho  oars,  lessoning  in  tho  forco  and  frequency 
of  tho  pulso,  otc.  Tho  experimonla  of  Lowin  indionto  that  tho  arbutin 
ifl  tho  aotivo  principio  of  uva  urai,  and  Forst«r  {Aer^tt.  iMelUgemblaa^ 
1881)  has  (ihown  that  hydrochiuono'  is  a  powerftil  disinfectant  and  anti* 
tbrment.  It  is  stated  that  a  ono-per-cent.  solution  will  arrest  purrenw;. 
tion  and  alcoholic  formcntation,  whilo  ono-balf  per  cone,  is  suflicioat 
to  check  butyric  formoatntion.  On  tho  other  hand,  U.  Pnechkift  (  Wie^^, 
Med.  Presse,  18W,  xxv.  13 ;  coniirmed  by  11.  linurenu,  Jnauy,  Diss,, 
Dorpat,  1888)  stato«  on  tho  rvauU  uf  tho  pructic-iil  uao  of  nrbutiu  in 
^MtrhoM  and  cyttiiiM  that  it  doos  not  effect  mach  good,  and  that  only 
a  portion  of  it  Ij^  chaaged  into  hydrochtnoDO,  most  of  it  being  olimi- 
catud  as  arbutin.  Ho  beUevM  ihaturu  umi  isof  vnluoingoalto-uritiary 
dittooaos,  chiefly  on  account  of  its  tannic  acid  and  of  the  volatile  oU 
vltich  it  contain*,  and  affirma  that  the  dried  extract  of  tho  leaf,  tbo 

*  AoMrilng  to  tlo  •tpcriin«Dt«  «f  Bri«cM,  hfdr^tXiimit  pn>dB««  la  mkD  (tddiaeH,  rin(- 
!■(  In  th«  «ui,  tuid  laMtniss  In  the  tant  Mid  traqamo;  at  cb«  palmi  Itt  Iba  w(parlni«Bli  of 
Dr.  P.  J.  MkrUn  ( rJUmp.  Oat.,  ISST, IW)  II  aud  in  th« frof  rioteal  ouavaUioni,  fallovtd  by 
|«fmljF«t«  ud  imx-h  lliT«a(b  tkllnra  af  ttt*  rwptmiaa,  boU)  cmdtuIiIod*  uid  fmnXyiaa  i«is( 
Uiaranltef  >  dirsM  ioflumc*  upon  Ilia  tfilnkl  out4.  6ia>ll  d^***  proJucvi  lo  iktanaRMlla- 
■roH  at  till  Brt«ri»]  pnuutit  obkb,  if  iba  •!«■>  itoib  suniclcnl.  itm  rollonod  bj  a  AifOMilga. 
Whaa  Ilio  ram-mntor  »jiir(ii  wai  iwrmlfioi  tnd  Ihe  haart  Iwluuil  (rata  iha  ««nlnU  nwrooi 
■Trtio,  the  cAael  a(  hjilrwhlnoiia  nn  KruriaJ  pM>uu>*  wo*  *e»rv«ty  (igccnpljbl* :  to  that  il  U 
fMbafcla  tkU  il  *bi«B]r  alfaou  lbs  ru»-nolar  tjtUm.  Tb*  hoiiU  tenpantora  if  Iwarad  b^ 
Ur/a  dn«aa  of  bjJrwhtlHn^  Acoonling  U  th*  vKp«in«alt  of  Mnrlin,  I  bis  la  mainlf  daataaa 
InercM*  oT  h«U-ilUiipaiioD,  kod  U,  tber«/or«,  f  lobaUjr  tlig  iwull  of  a  two-aotor  jranljiU. 
It.  C.  B*]rcr,  In  cip<naieaU  upon  thi  frae  and  tcrrspin  ( Xmtr.  Jv*n\.  itiJ.  Sri.,  April,  ISM), 
eonal  totkaMOtliulonlhatliydrootjiaoDsairMIa  bolli  (be  li««rt  nnJ  (tsTaaatJi  a*  a  pnraljpuat, 
1mmbIb(  titt  nua  of  tba  haart  ami  tha  boioudI  of  work  ihioo.  anil  aaiulHjc  illlaltilna  «f  U»a 
■■i«*ialM.  Dr.  AlriWT  kaj  fownd  Ihat  if  Ivo  per  cenl.  •'  b;dn»hlDaoa  ba  hddeJ  l«  &a>b  aria* 
tba  laltar  irill  ramaln  for  maa;  daj-i  witbout  umlvrj^Ding  alkalina  fvnn«n(atJoEii  Imi  tlwt  If 
bjdfocblnon*  ba  ftddad  to  a  Mluliun  of  uioa  ■  npid  daounp'ailiMa  uf  Iba  um  oocnri,  ■hloh 
AstaaC  ballarca  la  ba  tb«  rwatt  of  a  dictot  ohcoilcal  atlloa  'if  fajdroettlaoM  oa  nraa  (jC^aaag 
April,  1S8T). 
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best  prepfti-ation,  contains  nbout  tliroo  nnd  ono-b«If  por  ceut.  of  arbuUa 
to  si:cteon  per  cent,  of  tannic  acid.  In  the  bantbi,  bowoTcr,  of  Br.  Hoticbe 
{Centralbi.  f.  XUn.  Med.f  1883,  p.  433),  arbuUii  in  doaeaor  twotre  f^miot 
a  day  has  prorod  a  very  decided  diutotic  and  very  ueaful  in  cystitis. 
'\Tliatover  may  he  tha  value  of  arbutin,  it  is  evident  that  liio  oolid 
extract  fully  roprosuuts  the  drug,  of  wbicli  it  ia  about  four  times  tbc 
Btrongtb.  It  Tiiay  bo  given  iu  dracbm  doson  tlii-cc  or  four  times  a  day. 
The  do3d  of  the  Jtmt  extratrt  {EjctracUm  U\?ce  Um  fluidmn,  V.8-J  » 
two  U)  four  fluidnichnu  Ibreo  or  four  times  a  day. 

Cbiuafhila,  U.S. — Ptpsisseioa  is  tbo  dried  loavoe  of  Ciiimapbiia 
umbellutJi,  a  little  indigenous  perennial,  dislinguielied  fi-om  its  inert 
congener  C.  niaoulntn  by  tho  uniform  glosity  grcoa  of  its  len%'C8.  The 
Inttor  are  about  an  inc-b  and  a  half  long,  wodgoebapcd,  notched,  pointed, 
and  coriaceous.  They  contain  Inuiiic  acid,  bitter  exLractirv,  and.  ao- 
cordiug  to  Jlr,  Samuel  Faii-bauk,  a  eryetslline  prineiplo,  CAimnphiitH 
(see  U.S.  Dispensaiori/).  Pipiiitisowa  is  probably  about  equivalent  Co 
ura  unl  in  its  Ihunipeulie  value,  though  perbnpa  not  quito  bo  actiroly 
diuretic.  Pi-ofcsaor  Goorgo  B.  Wood  (^Therapeutics,  vol.  i.  p.  133)  com- 
monds  it  very  hiijlily  in  external  scrofula,  aftwrtin^  that  ho  has  had  a 
large  exponeace  with  the  remedy,  und  that  iu  power  over  tho  diituose 
it  Atanda  next  to  cod-liver  oil  and  tho  preparatinnH  of  iodine  and  iron. 
He  bclieven  that  it  ucIh  not  only  ax  a  mild  astringent  and  tonic  but 
also  an  an  alterative,  and  states  that  its  exhihtlion  t^bould  bo  long  con- 
tinued, the  administration  being  tompotarily  suspended  whenever  there 
is  much  fovcr,  Tbo  roniody  sliould  b«  administurud  in  the  form  of 
dtcoction,  or  of  tbe^aW  extract  (Extractum  Chimaphilee  Fluidum,  U.S.), 
tho  do)»ni  of  which  are  respuclively  a  wineglass t\il  and  a  teaspoontW 
throe  or  four  times  a  day. 

JCHiPEHug. — Juniper  is  the  fruit  of  the  common  juniper  of  Europe 
and  this  country.  Tliese  berries  are  round,  bluish  bodies,  about  the 
eizo  of  a  lar^c  pan,  of  a  Kwoutish,  tcrobiuthinule,  ui-umutic  laeio.  They 
owe  their  proporlios  to  a  volatile  oil  {OUum  Juniper*),  whiob  is  oEBcinal. 
They  yield  to  boiling  water  and  to  alcohol.  Juni]K>r  is  gently  stimu- 
lant and  cordiul  to  tbo  slomach.  Upon  the  kidneys  it  e.terts  a  decided 
stimulant  action,  and  the  oil  freely  given  ia  cnpahli)  of  Irritatinf^  the 
renal  organs  above  the  eecroting-point,  and  of  producing  lessened 
secretion,  stningury,  and  even  supproHsion  of  urine.  Tho  volatile  oil 
is  undoubtedly  absorbed,  and  escapes  iVoni  tbo  system  chiefly  through 
tho  kidnvys.  As  u  diuretic,  juniper  has  two  dislini-t  uhcs.  Tho  most 
usual  omploymeot  of  it  is  as  an  adjuvant  to  cream  of  tartar  or  the 
alkntinc  dinrotirs.  On  account  of  itJd  slimulunt  local  influence  upon 
iho  aliiiionlary  canal,  it  renders  the  cream  of  tartar  fur  more  accept- 
able to  tho  etomnch,  and  at  tho  same  time  aids  it«  diurclio  action. 
Sometimes  juniper  is  employed  for  its  stimulant  action  on  the  mucous 
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mombrano  of  tho  gcnito-nrioftry  orgnns  fn  chronic  fytulU  and  in  ehronie 
caiarrh  of  Iht  bladder.  In  tho  form  of  tlie  compound  spirit  {Spiritus 
Jvniperi  Compoiitvs,  U.S.),  or  iu*  oquivalont,  cjin,  junipor  is  oAca  uacful 
in  tho  subacute  congceticn  o/  the  kidneys  frequently  ec«n  in  old  peraons 
and  vbAmct«Htod  by  aching  in  the  loins  witbout  olhor  mora  eorioua 
Kymptoms.  Tho  in/iuion  it  mndo  by  macorating  an  ounce  of  tho  borrios 
Id  ■  pint  of  boiling  water  lor  an  boar,  tho  wIioId  to  b«  takva  In  dividud 
do«o8  (luring  twciil3--ibur  hours.  Tho  doao  of  tbo  oil  ia  irom  iito  to 
fin«cTi  drops;  of  thu  spirit,  one  tablcE^poonOil. 

Oleuh  ERiaKRorfTis.  U.8. — Erigeron  Cttnadtiue,  or  Canada  Flcaban*, 
vonlftins  a  lur^  proportion  vf  a  yolloM-ish  volalilo  oil  of  a  rather  ploos- 
ant  odor  and  tiwto,  which  has  projicHioJt  ro:*ctnb]iii^  those  of  turpectino, 
but  mufb  Ifss  stimulating.  It  may  be  omployed  in  nffectionaof  tho 
genUo-urinar}f  organs,  and  in  passive  hrmorrhagc^.  It  i«  capcciuUy  vnlu- 
ablo  in  menorrhagia.  Acconlinff  to  Vr.  Starke,  it  is  very  oflicicious  in 
gonorr/iwa  {Land.  Med.  Si^e.,  1S76,  p.  207).  Tbo  doao  Is  llvo  to  twenty 
drops  every  two  ur  Ibreo  hours,  nud  is  best  nditiintstorod  on  sugar. 

Olbck  Saktali,  U.S.,  is  ft  palo-yellowiflh,  strongly  aromatic  vola- 
lilo  oil,  of  a  pungent,  spiey  tavto,  fi-om  tbo  distillation  of  tho  wood  of 
Buntalum  nlbum.  It  is  insoluble  in  wntur.  but  rcnilily  soluble  ia 
alcohol.  When  pure,  it  is  a  local  irritant  and  probably  capnblu  of 
alTeCiting  tbo  gonornl  sj'stom,  allbough  its  phj-siolopcn]  a<^ti(>n  baa  not 
been  projwrly  inventigiited.  Dr.  S.  RoHeiibi>rg  (Tfitrap.  Mojinfshe/tt, 
1887,  p.  219)  him  noticed  after  doses  of  sixty  drops  a  day  irrilotion  of 
the  alimentary  mnal,  burning  in  tbo  uruthra  during  urination,  and  an 
eruption  of  Hmall  red  promlnenora  upon  the  entire  surface  of  the  body, 
involving  even  tho  copjunotiva.  Oil  of  tuiiidal-wood  ii*  very  efficient  in 
rhronic  bronchitis  and  in  tho  advanced  ntagos  of  acute  bronchitis,  also  in 
gonorrhaa  after  the  first  period  of  acute  inSaimnalion.  From  ten  to 
ttirenty  minims  of  it  may  bo  gii^on,  in  capi>ulc  or  emulsion,  three  or  four 
times  a  day. 

Tlifl  8TIQUATA  OF  Zka  STats,  or  Indian  com,  haa  teen  strongly 
rceommendcd  as  a  mild  stimulant  diuretic  in  acute  and  chronic  t'n- 
Jtammations  nf  f/w  bUidder,  and  in  uric-acid  and  phcsphaiic  gravet,  and, 
I  am  informed,  is  mucli  used  by  several  surgeon!)  of  this  city.  It  ia 
claimed  that  it  bos  a  distinct  amcetliotic  effect  in  allaying  the  pain  of 
those  alToctions,  unices  there  be  so  much  mucus  as  to  prevent  contact 
with  the  mucous  membranes.  M.  I^iaodricux,  of  Paris,  aasorts  that  the 
urinary  secretion  is  much  mcrcoBod,  and  tho  ortortol  tcmuou  distinctly 
augmented,  even  tti  cases  of  cardiac  disMMi  {Med,  and  Surg,  Jltporler, 
ISSS,  p.  103).     Dr.  Tnuthtor  (Arch,  Mfd.  Belget,  Aug.  1880*)  Htateii  that 

•  OwnllalN  £a  rnm«»  Mtd.,  tUt^xitU.  t9|  i'IVb<i  Uti^  April,  !)••]  M*d.  Jf,<n, 
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i1«  activity  dcponds  upon  Maizenic  add.  It  may  be  giTen  ad  libitum  in 
infusion  (two  otiaccs  to  the  pint  of  boiling  water) ;  tbo  do«oof  Uto  fluid 
extract  is  ono  to  two  tenspooafula  ovoiy  two  or  three  boora ;  of  tb«  ruI- 
Ecnic  ucid,  nnc-eighth  of  n  ^nin.  Dr.  Duphrso  ^vc«  half  a  dmcbm  of 
the  extract  a  day  {La  Frame  Med.,  1833,  p.  811).  Dr.  E.  Stuvor  (  7%<r. 
Cfea.,  voL  U.)  olaims  that  tfao  Quid  extract  (Qi  every  two  hours,  witb 
acatate  of  potassium  gr.  x)  exerts  an  cxtrtiorvliiuiry  infliionco  orvr  &cut« 

TEREBINTHINA— TUKPENTINB.    U.S. 

Canada  Turpentine  (Tergbintihna  Canadensis,  U.S.),  or  Canada 
Balsam,  h  the  product  of  AI>io8  balfurocii,  or  Balm  of  Gileod,  or  Amori- 
can  Silver  Fir,  as  it  is  varioiiHly  namud,  a  beautiful  evergreen  En- 
digeiioiiA  to  tbo  extreme  uortlieni  TTuitod  LStutes  aud  to  ibe  British 
provincce.  Tbo  juico  la  said  to  collect  in  little  rccoptaclos  under  the 
barU,  and  to  be  gothcred  by  ctitUnjf  thoae  open  and  allowing  them  to 
drain  into  vwhcIh.  Canada  BaUam  is  a  thick  and  viBcid  but  clear, 
yollowii^b  liquid,  containing,  it  in  said,  about  twenty  per  cout.  of  Tots- 
tile  oil-  The  amount  of  the  latter  in^cdient  must  vary  groaiiy,  ainco 
by  a^o  and  exposure  to  the  air  the  liquid  balsam,  losing  ita  oil  by 
ovaporatiou  iiud  oxidation,  bccoinve  converted  into  n  hard,  brittle,  trana. 
Iiuent,  roninous  Tiinss,  Can:ida  BalHum  ia  rury  rarely,  if  ever,  used  in 
modic-inc,  but  reaeiubluK  tiirjH^iiLiau  in  ita  action  on  the  syBtom. 

]Vhite  TuTfentine  (Tebibintiiina — Turpentise.  U.S.)  is  the  eon* 
<;rfiie  oleorcnin  olitainod  by  incisinjr  pjnuM  paluslris  and  other  opooies 
of  pine.  The  supply  in  the  American  marltyl  cornea  almoiit.  exclusively 
fVom  Kortb  Carolioa  and  other  of  our  Southern  States.  It  is  rarely, 
if  ever,  ituelf  used  in  medicine,  but  by  dii^tJUalion  is  separated  into  a 
volatile  oil  and  a  re»in  (^Hosin\  which  i»  ofllcinal  under  the  name  of 
Rtsina.  Itosia  is  uacd  in  modictno  sululy  in  ih<i  formation  of  certain 
plasters,  chief  among  which  is  the  Emplastrum  Re^tux.  U.S.,  AdKetive 
Plaster,  or,  in  ordiiiaiy  language,  "  Sckktri^  Plaster"  which  te  formod 
by  adding  rosin  to  load  plaster. 


OLEUM  TEIIBDINTHIN^,     OIL  OF   TiniPENTINE.    U.S. 

This  is  a  yollowiith,  higblyinflammnblo  oil,  of  a  strong  peculiar  odor 
and  a  hot  biting  taste,  moduraiuly  soluble  in  alcohol,  freely  so  iu  ethor, 
very  Blij>hlly  no  in  wntor.  By  heating  with  muriatic  acid  it  Is  convortod 
into  a  led  litjuid  and  a  white  crystalline  substance,  which,  fVom  its  r»- 
sembltinco  to  camphor,  has  received  tbo  name  of  arti/wial  eamphnr, 
Tur]>eiiliiio  !h  remarkablo  for  having  the  property  of  absorbing  oxygen 
and  converting  it  into  ozone. 

nandoil  In  oicJidnc.  £anio  expFriinvnia  Hbirli  I  vtjtiAf  b»4«  V  i<'Jc<t'i>X  ohxiImiI  *»tar 
into  Iha  bicuit  of  loHer  i>nimBlA  ihuw«<<  Ibnl  wliia  Ki'm  ■■>  "imIi  "•?  Ibn  dcvk*  »<U  cbirflj  m 
k  blnnit-onaitnlant.  (F&r  s  itudy  at  Ibo  aCoat  of  tLe  atuaitlag  tDTponUno  otU,  mo  PaltoVw 
Dorpal  7Acii*,  1880.} 
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pBTSloiMtCAL  AcTiOH.— Tiii-portiDo  ia  a  powcrftil  irritant,  caualng 
in  a  vary  short  time  inftBinnuitioii  id  may  tisauo  with  vbich  il  comeg  ia 
contact. 

When  taken  by  a  healthy  poraou  in  modcmto  dosos,  it  produced  a 
MOW  of  wnrmtli  In  tbo  stAmnch,  aooo  (Allowed  by  oxhilaration,  and,  if 
the  amount  bo  nifiiuionti  giddiiicss  and  even  a  Kpccioa  of  intoxication. 
Tli9  pti]»o  ia  increased  ia  force  and  ft-oquonoy.  The  lurpontino  ettcapos 
(Vom  tho  b»dy  through  tho  lungs  and  kidneys,  iuipnrtin"  its  own  odor 
to  the  breath,  and  that  of  vtolola  to  tho  urin«.  Although  s«rcnU  r»- 
corded  InKtnncvs  provo  tbnt  tuqwutiue  ia  capublo  of  producing  death, 
oases  of  Borioua  poisoning  by  it  nre  i-are,  nnd  a  Iclhal  result  i»  exceed 
ingly  SKI.  Tho  symptonui  notod  in  poisoning  ly  it  aro  mo«l  of  Ibom 
constant,  but  vomiting  and  purging  aro  present  in  sorao  cases  and  not 
in  oLhoi-s.  UncomtciouHRo^a  is  gonomlly  coniploio,  nnd  occasionally  is 
accompanied  by  dilatvd  pupils;  tho  urine  in  vi^ry  much  lotisencd  in 
quantity,  oflon  blooily,  not  rarely  supprsaaed ;  tho  ekin  ia  soraotimca 
dry,  fioinclimoa  moist ;  tho  pulso  is  fcoblo,  rapid,  and  gonomlly  regular. 

Tbu  lutlial  doao  must  bo  voiy  lar^  but  it  I9  not  definitely  knonm, 
aince  recovery  IVotn  four  ouncos  in  an  infant  fuurlovn  months  old  hna 
boon  reported.  In  Dr.  Maund's  caso  (Annuatre  de  Tfiirapeutigue,  1846), 
doath  woa  suppoaod  to  hnvo  bflon  produced  in  an  intemperate  woman 
by  six  ounces ;  and  Philip  Miali  has  roiwrdod  an  inslanco  of  death  pro- 
duced in  an  :nfant  fourteen  weeks  old  by  turpentine,  of  which  half  an 
ou«««  was  thought  lo  have  been  tjiben  {London  Lancd,  March,  3869). 

Our  knowledge  of  the  action  of  turponlino  upon  tho  circulation  is 
very  imperfect :  tho  results  which  hnvo  boon  obtai  nod  by  oxporinienton 
are  so  diverse  as  to  indicnlo  that  dilforcnt  voriotios  of  tho  oil  affect 
tho  circulation  difforontty,  or  else  Ihu  oil  alters  in  tis  physiological  influ- 
ence when  allowed  to  stand  nnd  abt«orb  o«onc.  Dr.  R.  Kobort,  using 
the  European  turpentine  {Centralbi.  fur  Med.  Wissemch.,  1877,  p.  129), 
found  that  in  moderate  doses  il  exert«d  a  powcrftil  allmulating  influoDce 
upon  iho  inhibitory  roflox  centre,  nnd  tiUo  clovutcd  the  blood-prmsun 
by  etiiiiiilnting  tho  vasomotor  coniro.  Very  large  doflos  appeared  to 
puralyzo  both  of  the  centres  spolcera  of,  causing  decided  fall  in  the 
arterial  prcwure.  Tho  respiration  was  first  tnL-reaaed  in  frequency,  but 
blcr  sti-onifly  diminijihtid.  The  blood  became  very  dark,  and  tho  heart 
was  finally  pamlyxod.  Tho  vngt  and  depressor  nerves  did  not  appear 
to  be  affecte<],  nor  indeed  did  any  of  tho  peripheral  nerveo,  or  the 
muscles.  It  is  said  that  theec  ronulta  are  in  accord  with  those  previously 
published  by  Azary  in  the  Hungarian  language,  and  Dr.  lloppo  (Journ. 
/lir  Pharmaiodifnamik,  i.  105)  concludes  as  tho  roHult  of  his  own  ex- 
periments, presumably  made  with  European  oil  of  turpentine,  that  tho 
vnso-motor  nerves  ar\i  very  oaHy  infliionoed  by  tho  druji.  On  ihu  olher 
hand,  in  a  aerios  of  exporinients  inadv  in  the  Laboratory  of  the  Univer- 
diy  of  Ponnsyh'ania  by  Dr.  11.  A.  Hare  {Med.  jVewi,  Nov.  19,  1987) 
wixb  American  oil  of  tarpootine,  it  was  found  impoesiblo  to  ra^so  Ibo 
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arterial  pressure  for  more  tban  two  or  thrv«  huduIcs,  unil  ttieo  no  mora 
than  ten  inillinietrcs  of  mercury.  Large  doHos  produced  &  pronoaacod 
fall  of  Jirt^rifll  pressure,  with  groat  cardiac  doprowion,  to  whicb,  ituked, 
Dr.  Uora  uttributuH  Iliv  full  of  iho  blood-protiSurQ.  Dosos  which  bud 
DO  elTw^t  on  the  blooJ-pressuro  increased  tlfe  fV»quoDcy  of  the  puiao 
itr  B  longtl)  of  tjinu.  The  tacrciuto  of  tho  piileo-ruto  ttiu  oTidently  dao 
to  »n  aolion  upon  the  heart  iteolf,  for  it  occurred  whon  tb«  (urpuuliao 
wuH  npplicd  diroclly  to  the  hoan  of  the  frog  as  well  as  in  tbo  dog  nftor 
HCi*-lion  of  the  uccelvralor  uon-cs  aud  iho  vagL  Wbcn  lurge  doitoH  wers 
adminietorcd  the  pulso  became  slow, — probably,  as  Dr.  Hnro  bclicvog, 
a9  tho  result  of  Btimiilalion  of  the  pnoiimoEfflslric  ncrvoc,  sinco  ecction 
of  thexe  norvos  was  followed  by  tho  Dunn»l  ritio  in  pubio-Apoqacnoy. 
R  I-'luisclimann  (.ScAmiJCs  Jahrh.,  clxxx.  1:!6)  found  Ihnt  two  drojH 
produced  purulyBii}  in  tbo  frog — firtt  of  voluutllry  and  aftcrwarda  of 
roflux  activity;  in  tho  CJit  and  in  therabbil,  toxlo  dosea  abolished  reflex 
ftelivily,  but  caused  violent  lethal  conmlsiona.  Tho  proscrvaliou  of  vol- 
untary movomont  after  the  loss  of  reflex  activity  in,  tbo  ibog,  which 
has  been  confirmed  by  Dr.  Hare,  todicatos  that  toxic  doftoa  of  tur^wiw 
line  jiaralyio  the  sensory  nen'oiist  Rystom,  cither  in  tho  corNi  or  in  tho 
poriplieral  nervoH. 

The  irrilAiit  action  of  turpentine  upon  the  kidneys  and  genilo-urinary 
traot  ie  ^'ory  decided.  When  moderate  dnsc»  [ton  di\>ps  cvory  (bro* 
hournj  of  turponlino  are  taken,  there  aro  usually  no  renal  xymptonu 
produced,  except  a  »light  increuge  of  the  urine.  Somewhat  tai^r 
amounts,  when  exhibited,  ore  apt  to  givo  rJnu  to  aching  iu  the  loins  and 
to  frequent  micturition,  with  perhaps  urethral  pain  seconipanying  Ui« 
net.  If  still  Inj-ger  (]uantitiQ.>(  are  ingested,  these ^nploras  are  inton&U 
ficd,  and  at  the  same  time  the  scci'etioD  of  unno  ia  dimiuiahvd.  Aflor 
very  lar^e  repontod  doses  of  the  drug,  the  aching  in  tbo  tuina  i»  very 
groat,  oilcn  with  spasmodic  pain  in  the  uretei-s;  a  coantant  deeiro  to 
piiisH  wuior  Klnigglu^  M-ith  the  inability  to  mtctiu«ie,  caused  by  tb« 
urethral  epasm ;  tbo  urine  in  vary  scant}',  albuminous,  and  «Ten  bloody; 
priapism  may  bo  present,  and  an  int-olerabie  irritation  may  affect  all 
tho  pelvic  orgaas.  Leon  Crueis  {De  la  Terebinthine,  Parw  ThwsiB,  1874) 
hua  mndo  some  experimuntii  which  indicato  that  when  turpentino  b 
gtTco  in  toxic  (Ioiie»  to  rabbite  it  inorooses  tho  coagulability  of  tho  blood 
and  gives  rise  to  numerous  minute  hepatic  and  puhuonic  thrombi. 

Thrkapkutics. — KxLtjnially  lUe  oil  nf  turpentine  is  very  much  em- 
ployed OH  a  powerful  counier-initant..  It  is  u^cflil  more  ei^pecially  whoa 
il  is  deairud  to  act  upon  a  largo  extent  of  Eurface.  When  n  very  in- 
teiiao  pormaneut  local  impression  i»  required,  a  bli^tter  is  to  bo  pr«fcrrod. 
Thus,  ia  pUurL<iij  a  blister  may  ho  u^ed,  lo  bronchitis,  turpontine  stupes. 
In  preparing  the  latter  tho  turpentino  nhould  flrst  be  warmed  by  mttiog 
tho  vessel  containing  it  ia  hot  water,  then  a  pioco  of  flannel,  juxt  provi- 
ou-ily  naturatod  with  hot  water  and  wrung  out  as  dry  as  possiblo,  should 
be  dip|K!d  in  the  turpentine  and  again  vi*rung  oat.     It  is  tboa  ready  for 
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•^plication,  and  may  be  lofl  on  fh>m  flAeoR  mlnntes  to  half  an  bour^ 
•ccordiag  to  tho  sonsitiTcness  of  tb«  skin. 

Anolhor  local  um  of  the  oil  of  turpentine  ia  as  an  addition  to  eno> 
mnla.  From  a  teaspooofbl  to  an  ouiico  of  it  mixed  wilb  double  Itn 
amount  of  oUvo  oil  rondors  oponinj;  onumata  niat-h  muro  active,  ospo- 
«ial1y  in  eaatting  the  axpuliiion  of  Aattu.  Turpoatine  onontnta  oontain* 
iiig  mucli  of  tbo  oil  in  a  iinall  bulk  an>  al^o  consiaully  used  with  good 
effoct  in  amusing  tlio  Bystom  ftom  ntupor  arioiny  from  narcotic  poiaOQ 
or  fiiiniior  causca. 

In  ufeemtion  of  tiu  bitceli,  turpentine  tflkon  by  tho  stomach  ia  ofl«ii 
TRry  GJllcient,  probably  anting  locally  in  tlto  intestine,  ami  in  old  gaiu 
trie  uleors  good  ro!tults  nro  somctiuiM  derived  from  ite  tisu.  In  a  single 
largo  doao  (fSat)  to  [$\,  with  on  equal  amount  of  castor  oil)  it  is  an 
efficient  Termifugo.  It  may  aImi  bo  used  aa  a  Rtimulant  in  low  fevert, 
pArticulariy  when  tho  longno  ii4  dry  and  red. 

In  typhoid  or  entrric  fever  it  without  doubt  acta  aa  a  local  alimulant 
to  the  ulcoratod  bow«l,  botidw  influoni-uig  tho  general  coodition  of  tho 
■ystem.  There  nro  two  conditions  or  stagc«  in  the  diaonsos  nani«d  in 
which  it  in  onpocially  uhuAiI, — indeed,  '\»  of  incalculable  8cr\-Jco.  About 
the  end  of  the  second  weuU  tho  tunt^e  somctinica  becomes  very  dry, 
red,  chapped,  perhaps  coated  in  the  centre  with  n  brownish  fur,  and  at 
the  name  time  marked  moteoriiim  devclnpti.  Ten  drop*)  of  turpentino 
OTcry  two  hours  during  the  day  and  orory  throe  hours  during  the  night 
will  in  Lbe  ninjority  of  casoa  romovx,  tho  hod  symptoms  noted.  That 
tbo  action  of  the  oil  is  largely  n  loud  one  is  shown  not  only  by  iho 
arguirientu  of  tho  ititrodueer  of  the  practice,  Dr.  Cieorgo  B.  Wood,  but 
also  by  the  value  of  tho  name  ti*cfltniont  when  diarrhcea  peraiata  after 
the  acute  stage  of  the  fever  has  passed.  IVbcn  coDvulc«ccnce  is  pro- 
traeted,  when  there  is  n  constant  tendency  to  tbo  recurrence  of  diar- 
rfaixa. — when,  ui  other  words,  the  uloora  of  Foyer's  patches  are  slow  to 
hool.— turpentine  Bct«  almost  as  n  specific. 

In  typhoid  bronchitis  nnd  pneumonia,  ettpecially  oa  Intercurrent  in 
'.ypbua  fever  and  similar  diiteasos,  turpentino  applied  estornally  and 
taken  internally  in  of^cn  very  uiwful.  The  same  may  bo  said  of  tho 
low  forms  of  pverperal  fever.  In  this  disca-io  tho  abdomen  t>boiiM  bo 
kept  covered  with  fomentations  of  the  oil  and  of  warm  water  «H«r- 
oatoly,  the  counter-irritant  bning  used  as  constantly  as  n  proper  regard 
for  the  skin  of  the  paiionl  will  allow.  Internally  it  should  bo  given  in 
Tory  lai^  dooos  (iqcz  to  "xxv  every  two  hours). 

In  hemorrhagea  fVom  the  stomach,  bowela,  or  lungs,  turpentine  hns 
acquired  celebrity,  but  It  is  bnrdly  so  much  usod  as  Ibrmerly.  It  is  id 
tho  ntnxic  cases  that  it  is  oscfhl.  I  have  very  rarely  employed  it,  as 
the  oil  of  erigeron  boa  soomed  even  more  officaoiotis,  and  ia  much  tnoro 
pleasant  to  the  patient  In  purpura  hemorrhagica  turpentino  has  boon 
highly  praised. 

Uil  of  luipoQtiao  ia  nerer  employed  to  moroiwe  tho  fiow  of  uriDO 
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Tor  tho  purpose  of  affbclfng  serous  off^islons.  As  n  diuretic,  H  h  tued 
Bolcly  for  it»  \oes.\  influoncc  upon  the  orgnne.  Excestive  diuraisBom^ 
times  is  apparently  dependent  upon  a  relaxed  condition  of  Ihc  kidocyo, 
and  under  those  eircurastancos  oU  of  turpcntino  may  bo  of  Borvtce. 
Chronic  pyelitis,  chronic  cystitis,  and  gleet  may  ho  vorj"  much  bonoBtod 
by  the  ose  of  tho  druj;. 

In  nsinw  turpentine  in  these  ca&on.  Lb  iihould  always  be  borno  io 
mind  that,  wuh  tho  osoopUon  of  cuotharides,  il  i»  the  most  actively 
BtimuIatUig  of  »ll  tho  diuretics,  and  mu);t  bo  emp)oy(^d  only  when  such 
a  remedy  is  called  for.  In  ihose  compamUvciy  rare  caitos  of  urinary 
incontinence  which  are  dependent  upon  debility  of  tho  bladder,  turpen- 
tine ia  sometimes  of  great  eervice.  Whoa  tho  same  symptom  U  spM- 
medie,  tlio  remedy,  of  ooureo,  is  hnrmnjl.  Id  nbsolntoly  ptuMivo  btema- 
ttiria,  in  impotence,  in  cort&lii  conditions  of  spermatorrhaa,  in  amenorrhaOt 
when  groat  local  debility  exiflL«i,  turpontinemny  be  tried  with  fair  hopca 
of  it*  being  useful.  The  dose  of  turpentine  isi  ton  to  fiA«on  drops  in 
emulsion,  given  from  four  to  six  timos  a  day.  If  glj'ceria  and  oil  of 
gnultboria  bo  added  to  the  emuiuon  in  KUch  proportion  that  half  a 
tcavpounfiil  of  tho  one  and  ono  or  two  drope  of  the  other  arc  taken 
with  each  dose,  they  will  almost  completely  diaguiso  tho  tnste  of  tho 
Kunody.    Tho  drop  of  turpentine  is  about  etjual  to  bnlf  a  minim. 

It  baa  been  asserted  that  oil  of  turpentine  i»  a  powerful  bacteri- 
cide; but  tho  oxperimcnte  of  Koch  and  nf  Ciinetraan-Dii-ckinck-noIm. 
fold  (FortscMirt'e  dtr  Med.,  Oct.  1,  1887)  appear  to  show  that  iw  anti- 
septic properties  are  feeble. 


Chiah  Tvnp£KriNE,  tlio  product  of  PistiiciiL  Tcrobiothus,  baA  bocn 
highly  commended  by  Jlr.  John  Clay  as  a  remedy  for  internal  cancer. 
Considurable  testimony  has  been  ^iven  by  otiier  physicians  as  lo  its 
value,  and  I  have  myself  soon  it  apparently  do  good.  Nevorthclesfl,  il 
has  not  AilfiLlod  its  early  promise,  and  it  in  at  present  employed  only,  if 
at  all,  with  the  hope  of  palliation.  It  h  essential  that  it  bo  gonuine. 
Dose,  six  grnins  throe  times  a  day  continuously. 

COPAIBA— COPAIBA.     U.a 

The  oIoorcEin  of  Copntfei-a  muUijuga  and  of  other  species  of  Cojia- 
ifcra,  largo  Iroos  growing  in  Rniiil.  Copaiba  is  a  yellowisb  liquid,  of 
varj'ing  visuidity  nccording  to  age,  of  a  flrong,  torebinthinato,  pocoliur 
odor,  nnd  a  bitter,  burning,  disagreeable  taalc.  It  mixes  uniformly  with 
absolnto  alcohol  and  volatile  and  fatty  oils,  nnd  is  readily  dissolved  by 
ether.  It  contains  a  volatile  oil,  a  small  quantity  of  soft,  viscid  resin, 
and  about  fifty  per  cent,  of  a  hard,  acid  rosin.  In  1839,  Scbwcitxer 
^Pogijend.  Annat.,  Bd.  xrii.  pp.  4S7  and  1095)  annoanc^d  that  he  had 
found  in  copaiba  a  peculiar  cryslallizablo  acid,  (.hpatvie  Add.  It  is  not 
in  the  plan  of  the  present  work  to  dijtcuas  claboratoly  the  chemistry  of 
dmgs,  ond  conaequeatly  i  most  remaia  «ontoDt  with  the  statomont  that 
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I  roflearcboB  of  ProrDsaor  Bernatzik  {Prager  Piertefpihttchri/t,  1868, 
Hd.  c,  p.  239)  Imvo  »}i<>vvn  liial  very  (Vequeiitly  tliis  ciystalline  ncid  doos 
not  exist  iti  copuilia,  nnd  bonco  that  it  is  an  uniinpiirtant  ooaatituouL 
Indeed,  tbc«c  I'OscArclttiii  eoem  to  mo  to  prove  oonolusively  that  copaiba 
i£  tiimply  an  oliMi'uain. 

PiiTKioLooic.\L  AcTior. — When  given  in  thiirnpcutic  doBOS,  copnibn 
bns  very  litUe  if  any  ftction  upon  tho  ^ncral  nyatom,  and  tho  influoncv 
OTOO  of  Tory  Inrgo  amounts  is  olton  acareoly  porccptiblo.  In  tbo  ro- 
searches  of  Beniulzik  i^loc.  cit.,  p.  251),  eightoun  grainmea  of  llio  volii- 
titc)  oil  were  taken  in  throe  do»e«  during  twelve  houfs,  and  causod  only 
an  accoloratioa  of  a  fow  beats  por  tninuto  iu  tho  pulsv-rute,  Aod  a  riM 
of  a  fraution  of  n  def^ruo  in  the  tomporature,  ivith.  at^r  a  time,  violent 
gastric  mid  intestinal  dUtiirbnnco,  evidently  duo  to  the  local  action 
of  the  drug,  and  eharoct«riBod  by  vomiltn^  and  purging.  Complete 
Btnint;iiry  waa  not  produced,  but  there  waa  some  diftlculty  in  paseing' 
the  urinu,  which  catiaod  decidod  burning  in  tho  urethra.  On  tho  othei 
band,  tho  action  of  tho  drug  ia  much  more  docidod  upon  some  very 
ftuacvptiblo  perwiiis  so  that  fiill  doae^  of  it  produce  decided  fever,  with 
iucrcoaod  frequency  of  pulrto,  and  hot  skin,  accora]>aiiiad  almodt  always 
b}*  do(;ided  symploma  of  ^asfro-intoHtinal  irritation.  Somctimoii,  also, 
tbo  urinary  organs  aro  muru  wnaitivis  ihun  usual  to  the  Action  of  tb« 
drug,  so  tbat  alrnngury,  and,  as  ia  Btat«d  by  eonso  aathoritios,  oven 
almost  complel«  uriiiary  supprossion,  may  occur. 

Iu  ItUl,  Dr.  G.  O.  fb.iy  ((jiiotud  by  Buruatzik)  collod  attention  to 
tb«  fuct  that  if  nitric  ucid  be  added  to  the  arino  of  per»on!i  tnking 
flopaiba,  a  prccipitaie  is  formed  rcaoiublini;  that  of  albumco.  Thia  fact 
haa  boon  notod  and  commonteH  on  sine©  its  discovery  by  Dr.  IL  Wei- 
kfirt.  {Arefiiv  der  Ileilkundt,  18B0),  by  Dr.  Rco*  (ffuy'a  Hosp.  Rep.,  vol. 
xvii.),  by  Vulentiiio  (  Gntndrm  der  Physiotogie),  and  by  other  obsei-veni. 
In  order  to  produce  tho  phenomenon  with  distinctneas  and  corlatnty,  it 
M  ieorain;(ly  nccossnry  to  U-ie  largo  do8C«  of  the  drug,  since  Wcikart 
failed  to  detect  it  after  the  exhibition  of  small  amouots  of  copaiba  oil 
Varioua  surmises  as  to  tbo  nature  of  (his  procipitate  have  booa  in- 
dul;;od  in;  but  tho  exp«rimenta  of  Bcrnatzik  (Ue.  cit.,  p.  S52)  appear 
t)  show  that  it  conmot8  of  tho  oxidized  oil  unit«d  to  sumo  urinary 
jirinciploa.  Dr.  BematKik  found  that  the  elimination  of  tha  oil  goes 
on  slowly,  conLinuin<;  for  as  much  aa  four  days  after  ita  in^stiua  wbeo 
large  do^ce  are  employed.  In  his  expcnmoots  with  (ho  rosin  of  co- 
pniba,  tho  authority  jiLst  noted  exhibited  fifteen  grammes  of  it  inaride 
of  five  hours.  It  aetod  oa  an  omuto-catharlic,  rau^^ing  a  great  deal  of 
pain  and  irritation.  Tho  urine  dopositod  Tory  copiously  on  tho  od- 
ditJoD  of  nitric  acid,  the  resin  s««ming1y  being  e))minat«<t  more  ubun- 
dnntly  than  waa  tbo  oil.  Copaiba  does  not  incroaao  to  any  groat  extent 
the  amount  of  the  renal  aocrution,  and  no  evidence  baa,  that  I  am  awaro 
of,  boon  oRt-rvd  to  show  that  it  nlToota  materially  the  solids  uf  the  uriae. 
Frofoasor  (^uiacko  has  re^-ently  found  (Ank,f.  Sxper.  FatK  u.  Pharm^ 
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1883,  xvit.  2731  *  "**"  eulbstnneo,  ccpaiba-Tc4y  In  the  urine  of  ponwos 
tnkinj*  tho  oil  of  copnilia.  Tho  Htibstancfl  ia  a  colorleiu  u(.-id,  foniiing 
enaily  solublu  ealta,  nnd  hns  the  property  of  reducing  the  oxiilo  of  cop* 
por  and  polarixiug  to  the  luA.  It  »  colored  rvd  by  sulphuric  acid, 
giv«3  n  (-■ImractoristiL'  BpL-otrum,  and  is  sulublu  in  water,  cblorororm, 
nnd  smylic  alcoho],  but  not  in  clhor.  Its  preseneo  can  Ijo  duloctod 
by  warming  tho  urino  with  toncuntmtod  aulphuric  acid,  when  a  rosy* 
red  color  is  produced,  dooponing  into  purplo-rod.  Tho  color  may  usu- 
ally bo  dvvclopod  by  nllowin^  ttio  in-iiio  (o  stand  with  about  five  per 
oont.  of  Dulphuric  acid  ;  a  prcoipituto  forms  after  a  time,  at  firat  color* 
lo&a,  but  finally  bocomin^  of  a  dirty  violoL  Aflor  tho  use  of  copaiba 
reein  the  copaiba-rod  cannot  bo  dotoctod  in  tho  urine,  bat  tho  uriuo 
iitill  rcflponds  to  Tromtner's  test  for  sugar.  Tbenc  facta  are  imponant 
as  showing  liow  a  false  diagnosis  of  dinbctw  might  be  mado. 

Tho  cliDiciil  omploymcQt  of  copaiba  has  shown  that  the  drug  exerts 
its  peculiar  etimuLnnt  alterative  action  on  olhor  mncous  membranes 
than  thoHo  of  tho  gen ito-ui-i nary  npparatus,  and  it  ia  rory  giosaibte  that 
a  filight  elimination  of  the  volntilc  oil  lakes  place  through  the  lungs. 

TuKiiAi'KUTics. — The  cbiuf  uso  of  copaiba  in  modiclDO  it  in  subacvie 
ftnd  chronic  infiammations  of  the  gf^nito-urinary  mucoiis  membrane.  In 
its  action  upon  thi.>i  structure  it  is  a  decided  stimulant,  but  is  lew  irri- 
talii'.g  And  leas  stimulating  than  tho  oil  uf  turpentine.  GoROtrhaa  is 
the  discano  in  which  it  ia  mainly  exhibited.  It  is  oepocinlly  11^40^1!  in 
tb.0  advanced  Htogos  of  this  atlacLion.  If  it  bo  givea  in  tho  beginning, 
boforo  tho  inflammation  has  Hilly  dorolopod,  it  may  sometimes  sueci>ed 
in  aborting  tho  attack,  but,  if  it  ihil  to  nccompliah  this,  may  greatly 
aggravate  the  symptoms.  During  tho  height  of  tho  inflammatory 
stage,  copaibA  should  not  bo  omployud.  tn  othor  inflaniinntory  alTeo- 
tions  of  the  genito-urinnry  mucous  mombrana,  nnch  as  pyelitis,  and 
cbronii^  cystitis,  when  tho  diseiise  is  of  a  eubaouto  or  chronic  chamctor, 
tho  remedy  may  bo  employed,  it  being  borne  in  mind  that  in  its  action 
it  is  much  more  stimulant  than  buehu  or  parcira  hmra,  but  much  leas 
so  tliiLQ  turpentlno. 

In  chronic  diarrltisa  nnd  dysentery,  copaiba  is  sometimes  of  use, 
through  its  local  action  on  tho  diseased  surfaces.  Tho  retnody  has 
boon  highly  recommended  in  tho  advanced  stages  of  bronchitiMj  and  io 
the  chronic  form  of  tho  disorder,  when  attended  by  Tory  fl-ee  mu«>> 
purulent  QXpoctonvtien,  I  have  occiisioually  employed  it,  with  o?tcell«nl 
nynitts.  Copaiba  U  Romctimos  used  internally  in  gkin-nffeetitnt,  but 
more  friH^uontly  ia  employed  externally  as  a  stimulant  drassing.  The 
resinous  moss  which  is  \ei%  behind  at^ur  tho  diatillalion  of  tho  oil  v( 
copaiba  is  atatud  to  bo  aa  active  hydrogoguo  diuretic,  increasing  greatly 
tho  flow  and  lessening  the  speoiJio  gravity  of  the  urine.  In  drvjfsits 
not  dependent  upon  renal  disease  it  is  staled  to  b«  vory  efllcftoiotu  giren 
in  dosoA  of  fifteen  grains  three  timcti  a  dny  (^Guifa  JTotp.  Rrp.,  1870). 

AsuitfisTOATlOH. — Tho  doso  of  oopaibft  is  ton  to  twenty  miuiou. 
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[Topoated  ftara  throe  to  nfx  tltnen  a  day,  according  to  clroumBtaocM: 
'  lh«  boat  effects  ore  probably  to  be  nttainoid  by  tha  l^equcnt  uao  ofHinsU 
q^UARtttiM.  Tho  raodicino  may  bo  given  dropped  upon  sugar,  or,  wbut 
is  much  hotter,  oxliibiteil  in  ilii  aromntio  emuluion,  made  with  s^Tup 
and  nmcilago  ofgum-nrnbic  in  such  n  niannor  that  n  tabloxpoonf^il  shnll 
coatain  llio  rv^uirud  doso.  When  patknta  object  to  the  taste,  tho  dru^ 
may  bo  givea  Id  g«hitin  capHulee,  each  containing  ton  drop*}.  It  ia 
eaid  thnt  these  cnpsuica  do  not,  however,  Agree  so  woll  with  dolicato 
Btoinacha  as  the  emulsion.  When  copaiba  in  nibbod  up  with  raagnwiin, 
tho  roain  unituti  with  tho  oarth  to  Torm  a  solid  iiiasa,  in  which  tho  oil 
is  mochanically  hold  {ifassa  Ccpaiia,  U.S.}.  FilU  mado  in  this  wny 
■re  ineligible,  being  with  difficulty  ciiHint«gmLod  and  absorbod.  Th« 
oil  (_Ol€um  CopiUbcc,  U.S.).  which  is  prupamd  hy  diatillation,  is  isomorio 
with  oil  of  turpentine.  It  may  be  oxhibttod  in  oiQuUioD  or  iii  oiipduloc 
in  doses  of  eight  to  fiftoeo  minims. 

CT7BEBA— CUBEB.    TJ.S. 

The  noripe  borrios  of  Piper  Cubebo,  a  climbing  plant  of  JaTb 
and  othor  portions  of  the  Kast  Indios,  Thoao  boiries  nro  blackish- 
Teinod,  nhoat  tho  sita  of  a  small  puu,  and  havo  attached  to  them  a  short 
■talk  three  or  four  lines  long.  Their  odor  is  aromntio  and  peculiar; 
thoir  tasto  warm,  camphomcoous,  and  peculiar.  Cubebft  is  a  eomowhat 
oomplux  body,  but  there  can  )>e  no  doubt  that  ihu  ethereal  extravt,  op 
oloorosin,  as  it  is  commonly  called,  reprusonts  its  ntodicioal  virtues. 
Tho  extract  appoaru  to  consist  cbiolly  of  three  aubbtancca, — a  volatila 
oil  and  tho  brown  rosinous  subatanoo  formed  by  ita  oxidation,  a  peculiar 
acid,  and  a  neuti-nl  cryRtanir,able  principle,  Cabebin.  Cabebte  Aeid  waa 
fir»l  discovered  by  llonhcini,  but  has  boon  oapocially  examined  by  Prt^ 
fesMor  Bcrnatiik  (^Peager  VierietjohrscUri/t,  1861,  Bd.  Ixxxi.  p.  a).  It 
ifl  nearly  toatola^i,  forms  saits  with  tho  bases,  bos  a  very  faintly  acid 
reaction,  and  dissolvox  in  concantrutod  Hulpburio  acid  with  tho  prodiio- 
lioo  of  (according  to  Buraatxik)  a  purplo-riolot  color,  uiiaugtiig  on  thft 
addition  of  a  little  water  to  a  cherry-rod,  and  altogether  disappcai-ing 
when  ftirthor  dilution  is  practised. 

I'liYsioLoaicu^  AcTiOH. — lo  somo  rcajwc'ls,  cubcbs,  when  taken  in 
tomally,  roHcmblea  black  pepper  in  it»  ePTiMrtti.  It  is,  however,  much 
lesft  Htimulflting  than  its  congener.  Aflcr  tho  iagostion  of  tho  ordinary 
therapeutic  doM  of  oubobs,  nothing  unusual  is  exp«rioncodi  hut  when 
Tory  Hrge  nmounU  are  taken  there  aro  eridoncai  of  gaitirie  excitement, 
•ueb  M  Bonsation  of  warmth  in  the  stomach,  and  slightly-incrvaMil  fre- 
quoDcy  of  pulg«  and  hoat  of  akin,  with  porbaps  som«  giddiness  or 
hoadacho.  The  urine  is  idightly  incroasod  in  amount,  and  acquires  a 
peculiar  odor.  Whon  ror^'  lar^  dosi'-s  are  inge»tod,  tlie  syinptoiosof 
gastric  irritatioa  ar«  more  sorerc,  and  the  subjoct  AufferB  from  gastric 
burning,  nausea  vomiting  and  cotJcky  paius,  with,  in  some  cases, 
purging. 
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An  eruption  rcaomblin);  urticaria  hoH  been  ooeaBionallf  noticed  atlet 
llie  exhibiiiun  ufciibobti:  ii  is  «xacttj  similar  to  tho  crupLioii  eom& 
timon  cniiHcitl  by  copaiba,  niwl,  like  il,  in  prubably  dao  simply  to  gastric 
irritulioii. 

Tiial  ihe  active  principle  of  cubobs  nr«  eliminated  by  tlio  urine  is 
veil  established,  ax,  allcr  tlio  exhibition  of  ttio  dru^,  wlion  nitric  acid 
in  aOdud  to  Ibo  urinv,  ii  iirocipitnlc,  rusuinbliii^  eoimawbal  that  of  albu- 
mun,  occurs. 

Tlio  most  elnbopate  phyiiiological  ntudy  of  eubcbs  that  I  have  met 
wilb  w;ia  made  by  Profosaor  BeniulKik  (loc.  «f.).  Tliis  v:EptinmcDter 
took  himxolf,  and  gave  to  a  student,  ton  gmmmoa  of  tlio  culxibato  ol 
mngQOftium.  No  dooided  iiymptom!*  were  imhiccd  by  tbi^,  further  than 
Boma  puIso^ccoLoration  anil  ^sLno  mioiisiiioas;  but  iho  utiiiiiDiitiou  of 
uric  acid  was  greatly  increased,  nnd  tbo  cubabic  acid  wan  found  in  the 
uririo.  Half  an  ounc-o  of  tbo  oil  of  cubcb*  was  taken  in  tUirly-eix 
buiin!,  thti  limt  ibruo  (iuuu»,  ai^i^guting  ton  gninimeH,  being  iugoiitcd  in 
BIX  hours.  This  wan  fuUowuil  by  verj"  ilocidfld  gastric  irrilaiion,  and  by 
Mio  appuiirancc  in  Ihe  urine  of  the  oil,  not  an  it  was  ingc«te(l,  but  oxi- 
dised and  in  the  form  of  a  rotno;  tbo  eliminated  uric  acid  was  about 
ono-tblrd  in  amniint  of  Ihat  excreted  aftnr  tho  exhibition  of  citbcbic 
acid.  Of  the  powdoreil  cubcb<*,  fifty  gi-ainrncs  wci-o  taken  in  eight 
boors ;  the  gnstro-intostinal  irritation  Wiu  very  marked ;  tlie  nitric-acid 
precipitate  was  abundant  in  the  urino;  tiie  elimination  of  uric  aciO 
wtiB  abuut  midway  between  the  extriimvH  of  tho  previons  experiments. 
According  lo  the  rcscarchos  of  Profossor  Bcrnatzlk,  cubelUa  is  inert. 

TiiKU-Ai-EtTTlCB. — Cubeba  ha'*  boon  UfoJ  to  some  e.-ttcnt  for  ibt  local 
stimulant  action  upon  tho  nlimontary  canal,  but  for  tbtti  purpow  is 
very  inferior  to  black  pepper  nnii  nihor  Hpicos.  It  is  nt  prcttont  almost 
excluaively  employed  to  influence  ibu  gcnito-urionry  mucous  moDibrano 
in  prcciwiy  those  cases  in  which  copaiba  ia  oxhibitod.  Tho  two  drugs 
bare  very  nearly  the  same  ran^a  of  notion,  but  the  culKtba  is  lew  apt 
than  iri  tbo  copaiba  to  ilvrango  digeelion.  Very  often  tho  bcHt  ofTect  in 
gonotrhaa  and  other  gonito-urinary  disorders  U  obtained  by  giving  the 
tA'o  remedies  in  combination,  Cabcba  ia  aometimca  tniployod  witb 
nK«erlv<l  advuniago  in  chronic  hemnrrhoida,  and  also  in  thMo  varieties 
of  bronchitis  in  which  copaiba  'ut  uselVd.  It  formn  the  basis  of  coriain 
proprietary  loBenjjea  nnicli  Uftcd  by  public  apeakcrs  and  others  to  re- 
lievo tho  relaxation  of  tbo  Inrj-nx  whi<-h  follows  slight  colds  OT  Ovor-UM. 
For  this  purpose  tho  berries  tbemHelvCH  niiiy  bo  chewed,  and  are  very 
offeclnal.  In  eoryza,  the  powdei-ed  drug  used  its  a  snuff  has  sometimes 
a  bonctlcial  elfect.  It  should  not  be  employed  in  the  early  Btagr?  bcforo 
Secretion  baa  buen  e^tablihhod,  but  is  indicated  later  in  the  afTeotioa, 
when  the  discharge  is  profu^o, 

ADUiMiitTRATioT'. — The  dose  of  powdered  cubebs  is  f^m  half  a 
drachm  to  three  di-nclim!<,  which  may  bo  cxliibitcd  in  Situpor  moln'<»c9 
three  times  a  day.    The  volatile  oil  of  eubobit  {_Olevm  CvMee)  is  officinal, 


t 


DIURETiCS. 


n\ 


krA  mvy  be  ^^oo  in  cmulelon  throe  or  Tour  times  a  day,  in  the  dose  of 
S(toe»  drops,  jpvduallv'  increuKeJ  to  hall'  a  drachm,  tmlesn  some  offttct 
is  previoasly  produced  upon  the  wriiiary  organs.  This  oil  dow  not  tto 
thoroughly  roproBont  tho  crude  drug  db  docs  tho  ofHcinal  olconsin 
^OUoreaina  Ctib^a),  which  may  be  given  in  dones  of  IVom  ten  to  flftccn 
mlnhnB,  increased  ns  necoAsary.  It  is  bwt  adtniniatered  in  emuUion, 
but  may  be  exhibited  in  the  fonn  of  a  bolus,  enough  sugar  hnTing  been 
added  to  make  a  plastic  mass.  The  tindvre  {Tinetura  OaUhtt—X  to  10, 
U.S.)  is  An  ineligible  preparation  ;  doe«,  f^ii  \o  f^vi.  Tho  doeo  of  the 
fiuid  extract  (^Bxtractum.  Cubebce  Flnidum,  U.S.)  is  ten  to  forty  minima. 

JIatioo,  TJ-S. — Matin,  tho  dried  tops  of  tho  Pipor  anguetUbliura  of 
Peru,  contains  a  volatile  oil,  rosin,  and,  it  ia  said,  a  biilor  principle, 
Maticin.  It  ts  a  eofli^h  ma.s9  which  is  largely  employed  a<»  a  Bty[)tie, 
and  pn>bably  ncta  chiefly  mechanically,  coagulating  the  blood  In  il«  in. 
torsticoa,  adhering  to  the  wound,  and  thus  arroeting  the  bomorrhoge. 
It  haa  al«o  been  employed  in  internal  hemorrhagfs,  and  in  jonorrhaa. 
In  theM  affoctions  it  probably  acts  tdmilurly  to  oil  of  turpentine,  although 
much  leoaof  a  stimulant,  and  much  more  feeble.  T\\6  fiuid  extract  (£!r- 
traetvm  Matim  Flvidvia,  U-S.)  and  the  iineture  {Tinetwa  Matico — I  to 
10,  U.S.)  may  be  respoelavely  given  in  doaos  of  forty-five  minims  and 
two  fluidrachms. 
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Kawa.  —  The  root  of  Piper  methysticara  is  csod  in  tho  Sand* 
vich  Islanda  as  the  basis  of  an  intoxicating  liquor  known  as  kava> 
knva,  kavra,  or  ava.  It  contains  a  cryntallino  principle  analogous  to 
piperin,  which  its  discoverer,  U.  <iobtey,  called  mtihysticin,  bveides 
an  acrid  rosin,  for  which  tho  name  of  kawin  has  boon  propouod.  and  a 
rnlalilo  oil.  Dr.  L.  Lewin  {Piper  Melhtifiicum,  Berlin,  1886)  finds  that 
when  the  knwa  renin  is  injectod  into  tho  fVog  it  produces  a  very  pro- 
nounced loss  of  senaation  at  tho  point  of  injection.,  due  to  a  paralysis 
of  the  peripheral  endings  of  The  sensory  nor\'t.'*ii,  and  that  after  tbs 
absorption  of  the  remedy  there  is  loMt  of  voluntary  motion  and  reflex 
activity,  which  is  chiefly  of  spinal  ori^n.  In  ozperimenta  made  upon 
tho  warm-blooded  animals  he  obtained  similar  phenomena, — namely, 
local  anamtheKia  at  tbe  point  of  injoclion,  followed,  aiter  abfiorption,  by 
general  paralysis,  due  to  a  direot  dvpr(>«aiou  of  tho  motor  aide  of  tho 
spinal  cord,  tho  motor  nervoe  and  the  mu.«cles  remaining  intact.  Ac- 
cording to  Ilia  cxperimcnta  and  those  of  Randolph  {Med.  Xaes,  Feb. 
13,  ISSi!),  brought  in  contact  with  n  mucous  mcmbraue,  the  rvsiii  pro* 
dnces  a  burning  pain,  which  is  followed  in  a  very  nhnrt  lime  by  n  com* 
ploto  and  persistent  loss  of  sensibility.  Lewin  (^PevttcAt  ^itung,  Feb. 
1886)  found  that  six  or  seven  minima  of  a  solution  of  kawa  injooted 
beneath  tbe  akin  produced  a  complete  loss  of  sensibility  in  tho  sar* 
Tuunding  area,  which  did  not  pass  over  for  eight  daya.  Tho  great  tons 
of  muscular  power  which  ta  said  to  follow  kawa  debauch  in  those  no- 
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nccustomecl  to  the  uBo  uf  the  drug  ehows  thfit  \ta  Influoncd  upoo  tho 
epiual  contriw  in  iiian  is  the  tannic  as  in  other  tnamtnalii. 

In  email  doaca  kuw»  is  said  to  net  as  a  stiiiiuliinl  toniCi  but  whoa 
tnkcn  in  large  araounts  to  produce  an  intoxication  which  diffo»  fhira 
that  caused  by  alcohol  in  being  lulciit,  drowsy,  and  without  emotional 
exaltation.  A  ilocociion  of  tho  root  is  used  ia  Oceanica  very  largely 
In  the  treatment  of  gannrrhtEa,  and  recently  its  vatua  ban  boon  etrongly 
affirmed  by  Dr.  Sanae  (Joum.  Thfrap.,  IS8S].  It  i&  not  probnhle  that 
Icawa  renin  will  provo  a  local  aQiesthotio  of  practical  value,  bocauso  it 
is  iasuhiMo  in  glycerin  or  in  water,  and  at  flrnt  produces  in  senniiire 
niucoud  luuinbi-ancs  j^rcat  pain.  The  doso  of  the  root  its«lf,  ^iv«n  iu  de- 
coction, is  ha.lf  a  draeliin  three  or  four  times  a  day;  of  a  fluid  ostroct, 
half  a  fluidounce. 


Canthabis. —  Cantharidcs  is  coasidorod  cWwhore  in  detail  (see 
EpiBPASTKTS),  and  it  is  only  necessary  hero  to  say  a  few  words  in  re- 
^rd  to  ita  use  in  diseaiea  of  tho  genitu-urinury  tract.  Tk«  acttre 
pnn'.-ipio  of  Spanish  fline  ie  certainly  eliminated  hy  tho  kidncyn,  and 
acta  therefore  locally  upon  thcao  organs,  as  well  m  upon  those  over 
which  their  Bocretion  flows.  The  inlluenoe  exerted  hy  thft  moans  is 
dimply  one  of  intense  in-itation.  cflniharides  Iwing  an  irritant  to  thess 
■oriiaus  in  any  doao  eufflticnlly  largo  to  have  an  oiTcct.  Indcod,  of  all 
tho  officinal  drugs  cnntharidos  is  tho  moat  actively  irritant  to  the 
Itidneys  nnd  suboi'dinato  orgnns,  Consoquentty  it  is  employed  only 
whoa  an  intcnacly  stimulant  action  in  dcsirctl.  an  in  obstinsto  gleet,  in 
which  affection  it  in  oPton  combined  very  advantagoonHy  with  the 
tincture  of  ohlorido  of  iron.  In  pyelitis  and  cystitis  it  is  very  raroly 
iudioatod,  but  may  bo  eamiously  employed  iu  very  chronic  cases.  The 
tincture  of  cantliaridcH  is  the  only  preparation  used  internally.  For 
the  doeo  and  method  of  adminietnitton,  see  EpisrAcrica. 


FAMILY  V-DIAPHORETICa 


Diaphoretics  are  tho«e  modioines  whicli  aro  «inployod  to  EncroflU 
tho  action  of  the  skin.  It  is  scarcely  in  place  here  to  dincuns  the  r^ 
BultB  of  supproBHton  of  thn  functional  activity  of  llio  skin  or  ibo  iin- 
porlAQco  of  tho  stirfiico-clirai nation  to  the  sj-utem.  It  <loo»  iHMsm  wvll, 
howoTor,  to  cuU  nttontion  to  tho  fact  ttiat  tho  perspiratory  glands  have 
a  doiiblo  function  to  perform, — that  of  olimination,  alrcudy  ulludcd  to, 
und  thiil  of  keopinf;  down  the  ttiiitpcmturo  of  tho  body  duriiij;  cxposuro 
to  heat.  When  a  man  onton  a  Turkish  bnth  tho  tomperfitur«  of  which 
is  porhnpti  160"  F.,  or  wbon  ho  worlcs  in  tho  sun  on  a  very  hot  day, 
there  ia,  if  ho  ho  uftod  to  such  exposure,  little  or  no  rise  !u  tho  tompora- 
turo  of  the  hody,  because  tho  isurfaco-^lauda  Bccrote  sweat  so  actively 
as  to  ospoiw  a  jfroat  amount  for  evaporation,  and  by  the  conversion  of 
«o  much  water  into  vapor  such  an  amouDt  of  huat  is  absorbed — 1>^ 
«onv©rlod  ft-oni  boat  into  repulsive  force— that  Iho  body  is  cooler.  Tho 
noaoQ  that  ovea  u  moderuto  degrou  of  boat  in  a  moist  atraoaphcru  is 
intolerable  la  becauso  evaporation  cannot  take  plao«. 

From  what  has  already  been  stated,  it  in  obvious  that  tho  use  of  dry 
extornul  beat,  or  rntbur  expoaurv  to  a  hot  atinuspherc,  is  a  powerfU) 
lueanaof  producing  perepiration :  it  ia,  indeed,  ia  hetiltby  men  the  moet 
powori\il  method  nt  our  commnnd.  It  mny  bo  npplicd  either  in  tho 
form  of  the  Turkish  bath,  lu  which  the  air  of  tho  hot  chamber  is  very 
dry,  or  in  the  Russian  or  vapor  bathy  in  which  the  atmosphere  b  sur- 
charged with  hot  Topor.  Very  wondorf\il  tbarapcuUc  properties  bavo 
been  aaoribed  to  the  direct  action  of  beat  (Drqubart,  Manual  of  iha 
Tttriish  Bath,  London,  I8H5)*  when  applied  by  tho  Turkish  bnth;  but 
tlio  rotnody  appears  to  me  to  aoL  only  as  a,  powerful  sudoriflc,  perhaps 
t\v>  doing  good  in  eomo  cases  of  aeut«  internal  oongostion  by  attracting 
the  blood  to  tho  mrfnce  and  thereby  depleting  the  interior  In  private 
practice,  or  whenever  a  properly-provided  bath  cannot  be  commanded, 
a  very  efficient  and  readily-applied  eubsUtute  oonsista  of  a  large  Uo 
fbtinol  Au^ished  with  a  long  bent  beak,  a  atool  with  a  hole  tn  the  centre 


•  Ttia  term  Tarklib  Bitlli  It  bar*  k|<pllad  U  Iha  bath  aMd  In  thU  eoanlry  ddJw  Lbal 
aama.  Thii  hu^  appean  D«t  to  W  »  oaj-j  of  thtt  OrlMital  badi,  Vnt  axralj  >  tlarlv*IW«  fr«D 
lb  Aae»nUac  ta  •  wtiUr  in  tba  Briltih  nnrf  fatriya  MaJiro-Chirmryitml  Bttirm  (toI. 
iiirll.  (t.  97),  to  lh«  Eut  Iha  iu>lMluai.  m  turniting-ehuah^r,  nir*ly  hM  >  unponturo  of 
mart  thiB  V»*  F.  Oouiall  mlio  Baliinj  ;  Hi>ie  lo  Do  li,  H'Hm  la  Do  fi,  mmd  m*rw  m  D*  ll, 
^  B.  Sbappard,  L«d4(>d,  I8«it   ^^  A.jia-  Fitrbitk  Bmil,  hj  X.  J.  UooM,  LoNiks,  IMI. 
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of  iU  scat,  or  else  a  few  bricks,  and  a  larg*  Bpirit-lamp.  The  patienF 
being  cloftolj*  wrapped  up  in  b<»d,  aod  the  clotheii  buin^  cf<|>ccjally 
"tucUcd  in"  aboul  the  nvc-k  und  ehouldoni,  the  runnel  U  placed  upon 
tli«  Blout  or  tlt«  bricks  In  sucli  a  manner  that  the  beak  of  it  enters  woU 
under  tho  hedclnthco,  ctiining  clutiu  to  but  not  in  cont&cb  with  tlio  por> 
«on  of  the  nick  man.  The  spirit- lamp,  being  then  placed  immediately 
under  and  close  to  the  Aiiinol,  ninet,  when  ligbtod,  send  n  column  of  hoc 
air  and  Tapomnd  water  through  the  beak  into  (ho  space  around  the 
body  of  the  palioiil.  When  tho  lamp  is  suGQciontly  lar^,  and  a  little 
cnre  is  ukon  to  boo  that  tho  nozsle  of  tho  fbnnel  is  not  obstruct«d  hy 
tho  bedclothes,  the  proca&s  juHt  detailed  afTordii  a  verj  efficient  method 
of  giving  a  vapor-bath. 

Hat-teater  bnUts  olfor  another  very  succoeerul  method  of  Inducing 
ppofttsc  perspiration.  Tho  patient  should  bo  placed  in  a  bath  of  about 
88'  or  100°  P.,  and  r«niain  there  fifteen  or  twenty  miuulcs,  during 
which  lime,  by  the  repealed  addition  of  very  hot  water,  the  tomperft- 
ture  should  be  raised  to  110°  F^  or  to  euch  point  a*  tho  patient  can 
cnduro.  Warmed  blankols  having  boon  plentifully  provided,  the  sick 
man  should  be  lifted  from  the  bath  into  them,  bo  closely  wrapped  up, 
and  so  lefY  for  ihruo  or  foui-  hour*  hoforo  being  trannforred  to  tho  usual 
b«d.  According  to  Dr.  A.  Steffen  (Jakrb.  /ur  KxnierheHfi,,  Hft  iiL, 
3871),  nfter  this  uso  of  the  bath  the  body  has  boea  proved  to  undergo 
loss  of  weight  continuously  for  one  or  two  days. 

ProfVii^e  sweating  is  always  more  or  leas  csliauating,  but  \&  not 
nearly  eo  much  do  as  purging,  and  therefore  may  bo  practiced  in  dropsical 
patients  too  feeble  to  allow  of  the  u.to  of  purgatives.  Tho  hot  baths 
are  not,  however,  altogether  free  fi-om  daiigyr  or  objection.  Sometimes 
in  Uio  Turkish  and  Ruanian  baths  the  patient  fails  to  sweat  ft^oty,  and 
a  ftfuliog  of  diBlToss,  a  bounding,  rapid  pul:«o,  and  perhaps  sovcro  head- 
ache, develop  tlionisuh'os :  under  tho^^e  cireumstanceii  the  bo«Uly  tcm- 
poi-ature  rises,  and  a  fever  develops,  which  may  go  on  to  tho  production 
of  a  tnic  "thermic  fuvor,"  and  perhaps  terminate  in  sudden  death. 
This  is  an  exceedingly  rare  result,  and  one  that  never  can  occur  if  the 
patient  i)i  removed  IVom  tho  hot  oliambor  no  soon  a«  any  unpleasant 
symptoms  aro  manifested.  Suddom  death  has,  I  beliovo,  taken  place 
onco  fVom  "  suu-stroko"  iu  a  patifut  while  taking  the  *■  T«xki»l»  bath," 
also  once  from  "  congestion  of  tho  lungs"  {Srit  Med.  Jour^  Oct.  1878). 

Tho  u.>«e  of  hot  Imths  of  any  kind  is,  of  course,  oontrn-indicatod  by 
the  exlatenco  of  fever;  but,  according  to  Dr.  Stoflbn,  the  hot-water 
baths  Are  pre-eminently  contra-indicated  by  tho  existence  of  congoatloa 
or  cbdoma  of  tho  lungs,  or  of  a  tendency  towards  these  disorders,  eince 
under  tmeh  circumstatices  the  bath  greatly  increases  Uie  diseoso,  or  pro- 
oipiiatefl  a  perhaps  fatal  attack.  My  own  limited  exp«rieno«,  so  far  as 
it  has  gone,  has  curruboratvd  ihoso  etatemunte  of  StoRen.  1  have  aeon, 
under  the  conditions  mentioned,  the  most  frightful  dyspacca  result 
fK)m  tho  use  of  the  liot-wat«r  bath,  adyspncea  which  was  apparently 
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proTOtitod  fVoin  tcmiinnting  falully  only  by  iho  roinoval  of  the  patJont 
from  thu  bath-tub.  If  dititurbunvu  of  Iho  rcspinttion  comos  on  Uunng 
the  bath,  (he  paliont  should  bo  immodialoLy  lakon  out,  and,  il'  (tie  symp- 
toRiB  bo  urgent,  cold  wntor  Hliould  be  frooly  dfistiod  over  tho  b«ad,  neokj 
aud  chost. 

IHaphorotico  produce  the  doairui]  result  in  variou»  methods  wbi«b 
mny  bo  briefly  oonsidorod  undor  four  hondingA,  ropro^Minling  as  inauy 
modes  of  uction. 

Firat.  H\f  Ttlox\nQ  the  »k(n.  As  lias  already  been  sufflclcntly  nhnwn 
(soo  Catuartics.  p.  6S6),  tbcru  ir.  a  forin  of  aocrotlon,  err  pcrbapfl  it  would 
be  more  eon-oc-L  lo  term  il  yf  loftkaj^a,  I'rum  muuouH  mcmbmiiu^,  ivbieh 
b  distinctly  piiralytic  iik  ilfl  moicbanisin.  Tho  uimo  n)»ortion  may  bo 
made  in  rof^urd  lo  tbo  Hkin :  Uiu  toHiquuLJro  aoH-allud  '' nigbt-swoala  * 
of  phthisis  nfTord  a  fnmiliar  oxAmpIo  of  this,  occurring  as  thoy  do  in 
profoundly  di«bilitateil  jtuhjocts,  and  at  such  limen  na  there  is  tho  grvalcet 
relaxuttun  of  the  syalum, — i.e.,  during  sk-vp.  Thu  proftiao  HU'uats  of 
oollspw  also  may  bo  instancod  as  examples  of  tho  gonoral  truth  Just 
«ntintiiAt«4.  Normal  proco!>so>i  n-bicb  produce  great  roloxatioa  eauM 
great  tweating :  ibuK,  duriui^  romiling,  »>pui-ially  if  il  be  acoumpaaiod 
by  much  nausea,  the  akin  pours  out  its  aocrelion.  ])y  virtue  of  this 
general  law  certain  rcmedioa  act  tut  dinpbomtics.  All  of  the  diapbo- 
rclicB  nrhich  cnuiw  sweating  by  producing  rvluxatian,  and  which  are 
employed  in  medicino,  are  naiweants,  constituting  a  distinct  group, — 
Lbo  Nauseating  Diaphoretics. 

Second.  By  reducing  f  he  force  of  the  circulation.  There  is  undoubtedly 
a  condition  of  OT«r-4ii>tion  or  ovor-rapidily  of  iho  circulation  in  which 
the  affoctod  glands  one  unable  to  porfuna  readily  their  DOrmal  fbnutions. 
Tbua,  it  is  well  known  that  the  Unit  stage  of  Inflammation  is  ono  of 
arroatod  secretion,  and  that  in  high  fvwr  there  is  a  gonural  drying-up  of 
tbo  soerotiona.  The  skin  doon  not  ditfer  from  other  orj^aiia  in  Huh  re- 
spect: consequently  its  AinctioDal  activity  may  fail  b««nusoorexcoMiiva 
arLurial  action.  Houco  tbcro  is  u  class  of  remuditm  which,  although 
perhaps  not  actively  eudoritic  in  health,  are  in  disease  v^ry  cftioient  in 
reducing  tho  circulation  and  restoring  the  Hinctional  aciirity  of  tho 
skin.  Ir  Is  evidoQt  that  there  is  a  cloao  oonneotion  butwcon  Lbo  preaont 
modo  of  inSuonco  and  that  not«d  in  the  prerious  section  ;  and  it  is  no 
loaa  opparont  that  the  nnn*«ant  diaphoretics  act  most  powerflilly  in  r«- 
dudng  the  circulation.  Thura  are,  however,  eertain  diapliorutica  wbioh 
act  in  tho  present  method  but  arc  not  naoseanu:  tbene  sudorifics  form 
a  separate  olasa  by  thoinselvoH, — the  Ilffriga-ant  Difipkoretics. 

Third.  By  entering  the  eircuiation  and  direeUy  stimulating  the  gondii 
of  the  skin.  It  appears  to  bo  a  general  law  thai  when  any  medicinal 
principle  is  eliminated  by  any  excretory  organ,  the  tEeneml  activity  of 
that  or;;nn  is  lix-reoaod  by  tho  efl'ort  at  elimination  Thus,  the  vomit- 
ing and  purging  of  arsenical  or  nntimonial  poisoning,  the  inereaaed 
urinary  socretion  following  the  iutjeaitiou  of  a  poiossJum  salt,  are  ap- 
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IHtroiiUy  tli«  results  of  nltempted  elimination.  The  flkin  unduubtodlj 
eliminntcB  tnodicinal  fnib^^tanccft,  nnd  in  undoubtedly'  subject  to  llio 
gcibunil  law:  consequently  tliero  it  u  cIukh  of  romudics  which  incrcaao 
its  action  by  a  direct  influence. 

It  is  mflnilest  that  a  drag  may  i-olox  tho  general  syetem,  may  Ji- 
minisb  tbc  force  of  tlio  circulution,  and  ataa  may  iitimuUto  diroctly  tb« 
skin  :  indeed,  it  is  tnoet  frobabla  tliat  antimony  docfl  nil  of  t]ic«e ;  and 
at  leant  Romo  of  tho  ren-igcnmt  dtaphnrotics  probably  iict  in  the  Inst 
two  nays.  Tliore  are,  howovor,  certain  siibstnncoa  wbivb  worn  1o  chum 
sweating  purely  by  stimulating  tho  fiinction  of  tho  akin.  TlieK  are  in 
IhiK  worlt  groupoJ  as  Simple  Diaphoretics. 

Fourth.  By  JtHing  vp  the  blood-vessels.  There  is  mtiob  reason  foi 
holieving  that  prceUoly  as  under  certain  circumRtiinfiCs  water,  by  in- 
crcusiiig  tliu  aiuouul  of  tho  blood,  will  provoke  incroiiiwd  ronal  socnv 
tion,  BO,  under  other  circumstances,  it  nill  cause  incroasod  dermal 
excrotioR.  The  anlnj^onism  which  exists  botweon  the  iikin  and  tlie 
kidnc>'8  In  regard  to  tho  amount  of  llioir  reitpuctivo  wcrolions  has 
already  been  sufficiently  dwelt  upnn  (see  p.  Tlfi),  It  ficoms  wdl  to 
reiterate,  however,  that  warmth  fovors  the  action  of  tho  skin,  while 
colli  Btjmulatoa  the  renal  activity.  Thus,  large  dnugbts  of  wator,  if 
taken  cold,  the  patient  being  kept  cool,  increase  the  urine,  but,  if  thoy 
be  taken  hot,  and  the  patient  covered  up  warmly  in  bed,  increase  the 
poiwpiration. 

DifiphorcticH  arc  employed  in  the  practice  of  medicine  to  Ailfi]  the 
fullowitig  indications: 

First.  Tq  arrest  forming  diarasfs  of  not  very  eovcro  type,  probably 
by  causing  a  flow  of  blood  to  the  surfnoe,  and  Ibcroby  rulieving  slight 
intornnl  congestions,  and  possibly  by  eliminating  principle*  which  have 
boon  retained  in  tho  bluod  inatcnd  (if  bptng  excreted  nit  thoy  oushl  to 
have  been.  In  general  old,  in  mvscuUir  rheumatism,  evppretsed  menstnt- 
ittion,  and  other  result*  of  expoenro  to  cold  and  of  cheeked  powpirntion, 
the  diapborclies  sfTord  the  moat  efficient  means  at  our  command  for 
restoring  the  normal  flinctiona. 

Second.  To  favor  absorption.  In  rfropjythc  diaphoretic*  nw  of  very 
great  valuo,  ofton  aiding  diurelicH  and  purgatives  in  effecting  a  euro, 
and  sometimes,  when  these  fail,  or  when  circumstances  forbid  their  um, 
roBcuing  tho  patient  iVom  impending  death.  None  of  tho  medicinal 
diophorelicB  except  jaborandi  are  of  gnflicient  power  to  bo  relied  upon 
in  dropsy.  The  Turkifh,  the  Russian,  and  thohot-wntcr  bath  ore  cnpa- 
bio  of  producing  sufficient  Bwcating  to  cause  absoi-ptioQ  of  dropaicftl 
fluid,  but  muat  be  vigorously  employed. 

Third.  To  aid  in  the  subfidtmee  of  disfates  which  naluniily  pom  off 
with  a  sweat.  The  chief  use  of  diaphoretics  for  this  purpose  Is  in 
miaimalic  fevers,  eapecially  in  the  remittent  form  of  tho  ftfToction.  when 
the  Hwentin^  staj^e  fails  to  develop  itiolf  thoroughly  and  tho  parox- 
ysms nio  into  one  another.     Even  in  the  single  paroxysm  of  inter- 
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mittmt  /rver,  iy  liAStoning  tho  closing  i^tage,  diaphorotice  will  often 
■borl«a  tho  piti-oxj«m. 

Fourtli.  To  eliminate  noxious  materiaU  trom  the  blood.  TLio  old 
humoml  idea  of  tbo  ground-work  of  euch  diso.ieos  as  fovors,  tho  boliof 
in  &  distinct  materUa  morbi  which  could  be  oliminatcd  iVom  thu  blood. 
has  no  suSlciont  domoaslrutioa  to  bo  accoptcd,  and,  although  diapho- 
retics do  good  in  /cvr.rs,  J'ot  it  cannot  bo  gruiitud  that  it  ta  in  this  man- 
nor  Tlio  very  gnaa-t  power  of  increased  diaphuret^ia  in  cooling  lh» 
body  through  snrnLCo-evaporation  has  already  boon  dwelt  upoo;  and 
much  of  tho  good  cfTcctod  by  diaphoretics  in  diaoasoa  of  high  tempcra- 
turo  probably  hae  its  origin  in  this  po^?er.  Modern  science  seems,  how 
over,  oleaply  to  point  out  that  this  elast  of  rcmodioe  may  aid  in  nepn- 
raling  from  the  blood  rotaiaed  no tre lions,  and  may  to  some  oxlent 
replac«  tho  action  of  the  kidneys  wbcn  those  organs  aro  disabled  by 
di-tcaiw. 

In  1851,  Dr.  Sthottin  {Archiv  f^r  Phyaiohg.  Heiikunde,  Jnhrg.  xi.) 
discoTored  urea  in  the  sweat  of  patients  suffering  (Vom  the  collapsa  of 
cholora.  Xot  only  has  tho  discovery  of  Suhottin  been  confinuvd  b; 
tho  roBoarthes  of  G.  0,  Roos  {Encydop<edia  of  Anatomy,  vol.  iv.  p.  841), 
of  Fiodlor  (Digs.  Inaug.,  TjeipBie,  1854),  of  HiKchnprung  (^Oaz.  de» 
Jldpit.,  1865),  of  Kaup  and  Jilrgcnscn  {^utschei  Archio  fur  KUn.  Mai., 
1869,  Bd.  vi.  p.  64),  of  Loube  {Ibid.,  18(19.  Bd.  rii.  p.  3),  and  of  G. 
Dciningcr  (Ibid.,  p.  587),  bat  it  hnn  also  been  abundantly  proved  that 
the  Bitia  oxcr«t«s  uroa  fhwly  during  the  advancod  siugos  of  Brighl'a 
disoaiw,  and  also  during  the  partial  urinary  supprosnion  }f  scarlatinal 
diMquamativo  ncphritie.  Tho  urea  in  renal  disoaso  may  «tvd  form  a 
dfsllDct  crystaltitiv  powdor  on  the  skin  ;  but  it  ia  most  abundniit  about 
the  monthit  of  tho  aweat-glandx.  I  believe  Landerer  waa  the  flrgt  to 
announce  that  uroa  was  pnMont  in  tho  sivvnt  of  hoalihy  pemons;  and, 
although  chemists  of  excellence  have  been  unable  to  detect  it,  its  pr«« 
ence  at  times  can  no  longer  bo  denied,  since  it  hns  been  found  not  only 
by  Landcrcr,  but  also  by  Funke  in  1858  {Molexhoti's  UtitfT3itekan(/en, 
fid.  vi.),  by  Moiaener  {De  Sudorig  Secretione,  Diss.  Inaug.,  Loipnic, 
1859),  and  hy  Leube  ((«.  eit.)\  Fourcroy  (quot«d  by  Hoes)  baa  also 
ibund  it  In  the  sweat  of  horses.  By  a  series  of  olaborato  oxp«rlmont«, 
Leube  (toe.  eit.)  has  rendered  it  probable,  if  he  has  not  actually  pro\-cd, 
that  in  h«al(h  there  i^  such  a  relation  bolwvvn  the  skin  and  the  kidneys 
that,  when  tho  former  is  7cry  active  the  latter  excrete  less  than  th« 
normal  amount  of  uroa. 

When  lo  iho  Ihcts  olrtiady  citod  are  added  tho  observation  of  Orio- 
eingor,  that  in  diabetes  the  per<ipimlion  contains  sugar,  and  the  well- 
known  rircumdtaneaa  that  in  rheiimatiam  tho  sweat  oontaina  lactie 
acid,  and  In  Jaundice  biliojy  products,  tho  value  of  diaphoretic*  a^  a 
moans  of  getting  rid  of  retained  excretiona  becomee  aianirwt.  For 
this  reason,  in  Brigbt's  disease,  Mpeoially  of  the  acute  forrn,  they  are 
of  iho  groatost  value,  acting  b«no6o{allr  in  three  dilTcroDt  ways, — by 
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dnwing  tho  blood  to  tlio  eiirfaco,  and  tJicreby  rolioving  an^  Intenuil 
congcstiona  of  tho  kidiicyH  or  nthor  organs  that  tinty  oxint;  by  pro> 
raoLinff  Ihd  absorption  of  dropsical  ufTuaiotia ;  and  by  eliminating;  retained 
eocrutioRS. 

NAUSEATUTG  DIAPHORETICS. 

Tho  most  frequently  employed  mttdieiiio  of  this  claas  U  tartar  etnetie. 
This  siihstnnco  is  »o  fUlly  discussed  in  tha  earlier  portion  of  this  book 
Umt  vury  lilllo  ncod  bo  said  uboul  it  huru.  It  scvma  troll  to  point  out, 
howovor,  that  tho  antimonialB  act  as  diurolios,  ovon  when  not  given  io 
dasBK  Kuflident  to  cniiao  nnuscfi,  and  that  thoy  do  bo  apparontly  in  two 
wii,>'s, — by  reducing  iho  forco  of  the  arlcrinl  circulation,  ond  by  a  direct 
action.  Thoy  are  probably  oliminatod  to  a  vory  slight  extent  by  the 
sUin;  althout^h  this  hiui  not,  to  my  Icnoivlciige,  boco  proved.  Tartar 
eiitmic  is  to  bo  om ployed  iw  n  diiipborolic  in  Hthoiiio  cubi'H  only,  and  is 
oitpocially  used  in  infiammatan/  fcvert.  Tho  doee  of  it  oe  a  diaphon^tio 
ia  from  tho  sixth  to  the  tvreliXli  of  a  grain.  If  a  diaphoroeie  \i  urgently 
dunianiled,  tho  dose  should  be  grudually  incroaHod  uuLil  docidod  nausea 
is  induL-cd.  An  excellent  combination  in  many  cases  is  tartar  emetic, 
neutral  mixttii-o,  and  a  minute  amount  of  morphia. 

Ipecacuanha  is  another  nawsoating  substanco  which,  like  tartar 
cmcLiv,  Rocms  to  exert  an  influence  upon  the  xkiu,  eren  indopendently 
of  it»  action  on  tlie  Btomach.  Moreover,  like  the  anlimonials.  It  never 
in  small  doses  by  itself  causes  profuBs  sweating,  but  Bimply  Acoms  to 
aid  in  maintaining  the  inaonsiblo  porHpiration  and-  tn  keeping  the  skin 
Boft  and  plinblo  in  inflammatory  fevers.  Partly  for  this  reoMQ  it>  is 
(Vequcnily  combined  with  mercury  in  such  duicottos  ae  acute  peritonitis. 
Tho  di^iphoretio  doso  of  ipeeacuanba  h  a  grain  every  two  hours.  Sotne 
porAon«  with  delicate  etomacha  are  decidedly  nnusented  by  this  amount ; 
and  to  those  only  hiitf  a  grain  should  bo  given  at  a  time. 

A  very  ramoim  and  elRoiont  diaphoretic  preparation  of  ipecaooaoha 
is  Ddver'a  Powder  (Pcltis  Ipecacdanq^  et  Opii,  U.S.).  vhicb  ooDtaina 
one  grain  of  opium,  one  grain  of  i]i«cnL-uanha,  and  eight  grains  of  sugar 
of  milk.  Dover's  powder  is  employed  in  two  distinct  methods.  In 
Bomo  diKCOAOH,  as  in  acute  rheumatism,  an  opiote  ie  indicated  to  flllsy 
pain  or  for  some  other  purpose,  and  at  tho  same  time  a  diaphoretic  is 
iiOA'dmt  to  koop  up  the  action  of  the  skin.  Under  theao  eirotimstaDces, 
from  lliroo  to  five  grains  of  tho  compound  powder  of  ipecacuanha  may 
be  given  every  two,  three,  or  four  hours,  prb  re  nata.  The  medicine  ia 
more  apt  to  nauseato  whon  taken  in  powder  than  when  exhibited  in 
pills;  for  which  reusun  the  Uitor  form  of  administration  is  pniferuble 
in  the  class  of  cases  now  under  consideration,  capociolly  aa  iho  powder 
ill  to  moftt  puraonf)  a  diBngrocnblo  medicine.  In  the  second  method  of 
using  Dover's  powder,  a  oingle  largo  dow  is  given  for  tbo  purpo«a  of 
prodiieing  profiiise  sweating.  In  tbo  intense  suffering  which  sometimei* 
roaull^  fh)m  tuddeali/  suppressed  iiunstruaUottf  ike  romo^y  u  raosb  effl- 
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ciont,  alleviating  Ihd  pftin  and  aiding;  in  the  production  of  Iho  dottired 
dinphorosis.  In  bruking  up  a  cold,  or  in  muscular  rheatiuUism,  Dovor'f 
powdor  ifl  otlca  usad  to  causa  owcating  (soo  Ajxouol  aa  a  Bi&phoretio). 

REFRIGERANT  DIAPHORETICa 
Aconite,  veratrum  viride,  and  all  tho  rarioiu  ramcdies  amd  to  deprow 
the  cardiac  action  xrhon  oxcitod,  are,  in  tho  utricltal  Honau  of  tho  torm, 
rcfrigorant  diaphoretics.  SutBcioat  baa,  bowevor,  already  boon  eaid  id 
regard  to  their  uso.  Tho  citrate  of  potauivm,  whother  in  tbo  form  of 
efferiviciny  draught  or  of  neutral  mirture,  is  oonatantly  «raployod  in 
stlienio  fcvors,  and  affordH,  1  think,  tlio  bost  baaia  thora  is  for  forer^ 
mixturca  in  Buch  cmcs,  tho  more  pow«rrul  deproeeants  being  added  to 
it  as  circumstances  demand. 

SIMPLE  DIAPHORETICS. 
PILOOABPUS.    U.S.-JABORANDr. 

This  dru^,  wliich  hii^  loii^  been  einployud  by  tlio  natiroa  of  Soulh 
America,  rocoivoil  iu^  dral  notico,  under  the  various  namos  of  Jaiorandl, 
Jaguarand\/,  and  Jumg\tarandi,  tmm  Dr.  T.  J.  II.  Lnnggani  in  his 
"DlccionarJo  do  Mcdi>cioa  domoacica,"  Kio  Janeiro,  186fi.  Il  attracted 
no  attention,  however,  until  1874,  when  it  was  brought  to  Paris  by 
H.  Coutinho.  Its  hotantcal  houko  is  Filoonrpua  pinnatua,  a  member 
of  the  mo  family.  The  leaves  ore  oval,  ulongtitod,  entire,  12  to  IJi 
iochoa  long,  and  ono-tbird  to  ooo-fourth  aa  broad ;  thoir  toato  ia  bitter, 
Jind  their  odor  hay.like:  thoy  contain  an  aUcnIoid,  pilccarpine,  dia- 
covcred  by  Ityarson.*  Tbe  nitrate  of  piloc-nrpino  in  readily  obtained 
in  white  lamcllatcd  cr>'8tnls.  and  is  soluble  in  eight  part*  of  distilled 
water.  The  virluce  appear  to  rcsido  oxclunively  in  the  leaves  and  bnrk, 
Dr.  Krcricha  {Berlin.  Klin.  Woehemchrift,  1875)  having  found  tho  wood 
inert t 

ParaiOLOOiCAL  Actios. — When  an  inftiaion  of  from  aiity  to  ninety 

*  AaaMad  mllulnU  bM  bean  diMM end  bj  B.  IIkni*<hui<l  11.  Me/ar  sad  Dum*A  jal'-riut 
{Artk.f.  Stftr.  Patk.  *.  nam.,  sil.).  It  u  k dariTAtUe of  piloakrpioe,  and  Li  taU  frvquvetlj 
M  soaMBlaU*  lh«  oaniiMrolkl  klkalvlU.  Il*  dl*p«i*r«ja  OMorl  lli*4  Oitj  hava  rtsdlal  lu 
ttUtm  npon  lh»  iMkrt,  pupil,  Inurilnai,  and  tttltntj  gtuiJa,  and  Cuund  U  iiloiitichl  with  ihM 
of  Blropina.  lu  praxaw  hM  ss  <IdiiU  bxa  Iha  oaoM  of  MM*  vntndiatarT  r«Mlti  oMalDwl 
bf  axpariainilari  vUfa  plIoeaipLna.  AsMrdlng  to  Pmfiwair  llaniAok,  pttoekrplna  li  iwdtly 
«0Bi«ri«d  \otn  a  mopii4  alhalold,  pitoearjiiditM,  which  prolacM,  wbm  In  aaStWiil  Joh%  •»- 
oasnro  totaling,  •aliratioi',  and  alco  rlolonl  romhinc  and  purstaf,  iihh  ocltakj  pate.  I« 
loxlo  BiD'innu  U  omM  (r«»l  dtilurbanoa  ul  Uii  cLrouUUun  and  wkJ^qmad  nin«oalar  waak- 
nau.  On  tba  fKf 't  boarl.  In  unall  anannU  It  aaU  M  aa  atoltant,  but  \»  larpr  ilaaM  m  • 
{■afaljuaaL  ll  b  a  tmj  IWabI*  lae*!  n^Mla.  In  lU  paanal  InAnane*  It  !•  'rary  Msak  laM 
p«vatfi>l  than  b  pilMarpin*  {Arrki*/.  Sr^ir.  f*alii„  <ral,  xs.),  Apolbar  dan ra li t •  alkalald 
)•  Jmhiro*Jim»,  nfclali  Bar&ack  baa  bund  lo  Ml  «n  Uia  tiv^i  b«Mt  aomiib*!  Ilka  atrojiipa. 

t  IJnilor  Uu  nania  vl  Jabuntidl  rarfou*  drup  Mker  tbaa  tbe  prnduot  at  TUoemrpat  pin- 
Mlua  araaold  in  Bnail.  A*  Iba  riluaarpai  pinnalu*  baa  baanfvaDd  tabaaoliva  vban  froaa 
la  VnaMy  b  1*  prababla  Ibal  It  niglit  b«  auwaaifatly  eultlraiwl  Is  n»  Sovtbsra  Stataa^ 


780 


LOCAL   RF.MEDJES 


gi-flinn  of  jahorandi  is  giron  to  an  adult,  in  about  ten  minutes  the  face 
and  Deck  become  deeply  fluBhed,  and  free  pcrspiratian  and  aalivalioa 
oommonce.  After  a  hypodermic  injection  of  the  alk&loid,  tlie  aym]>- 
tomH  may  set  in  in  six  tninules.  The  sweating  b^na  on  the  face; 
both  it  and  tho  eolivatiou  are  oxcesslrely  proAiae,  ftnd  loat  f^om  threo 
to  five  hours.  There  is  not  rarely  nausea,  And  tometimos  eren  Tomiling, 
Tho  puino  in  usuiLlly  more  or  less  quickened,  as  is  ahto  frequently  tlie 
redpiratiun.  After  Llio  BwcoLling  bus  ceased,  the  puticut  is  lull  more  or 
tasa  exhausted.  The  na&al  and  lachrymal  HucretionH  arc  also  very  gon> 
orally  iQcroasod  under  tho  action  of  the  drug,  and  M.  Oubler  has  noted 
diarrhtoa,  which  !□  the  oxporinientii  of  Riugur  and  others  hus  not  hoeo 
present.  Tbero  is  sometimes  contraction  of  the  pupils,  and  oven  din- 
turbanco  of  vision.  Tiie-^c  offocta  of  the  druj{  are  in  the  adult  fairly 
constant;  but  subjects  hare  b«<n  occasionally  found  who  wore  not 
RUHfoptiblo  to  the  action  of  the  remedy,  and,  very  curionitly,  in  Dr. 
Itiitgor's  vxpcnments  children  wore  fuuiid  to  be  verj'  unsusccptiblo. 
oithoHgh  doscH  of  sixty  grains  wero  employed.  Schwann,  M.  Herat 
(iyoM  Mid.,ia\\\a\.,  18821,  mid  other  obsonrori  have  noticed  in  tlie 
lower  animals  thut  very  violifnt  gu«tric  and  intestiunl  movements  are 
produced  by  the  drug. 

Secretion. — ^The  sweat  produced  byjuborandi  is  oflon  enormous  in 
quantity  (nine  to  fifteen  ounces  by  estimation).  It  is  stated  to  be  at 
first  acid,  then  neutral,  and  finnlly  clearly  alkaline.  V'ulpian  (LefOiw*. 
SaJtsl.  toxiq.,  Paris,  1881,  87)  denies  that  oven  the  first  sweat  has  other 
than  allcaline  reaction,  and  believes,  with  M.M,  Lucboinger  and  Trumpy, 
that  there  had  been  a  mistaken  obeorvation,  duo  te  tho  fact  that  iho 
gQcrotion  of  the  sabiferou.4  glands  is  acid.  In  the  analyses  of  M.  Robin 
the  chlorides  wore  found  In  exceas,  tho  carbonates  and  phosphates  in 
very  minute  amount,  and  the  urea  in  more  than  five  times  it^  normal 
proportion,  the  amount  eliminated  in  the  sweating  being  eaiimntcd  at 
fhim  ten  to  fifloon  grains.  MM.  Hardy  and  Ball  bolioved  that  iu  their 
experiments  tho  average  amount  of  urea  eliminated  by  the  skin  was 
Boventoon  grains  (Journ.  tie  l^herap.,  1874).  Pilicier  noted  in  a  dog 
with  a  gastric  fistula  great  iiicn>!L<)e  of  the  gnetric  Julcos  {Mod.  0»i> 
tralbl..  1ST4>,  430) ;  tho  biliary  secretion  appeared  to  be  lessoned.  Oo 
the  olhor  hand,  M.  Morut  i-tyon  Med.,  July,  1882)  has  noted  a  tem- 
porary incrcckso  of  tho  sugar  in  tho  blood,  an  evidence  that  tho  glytro- 
genic  Omction  of  the  liver  is  Htimuhtted.  Ur.  Hammorbncher  hiu 
found  the  secretion  of  milk  losseuod  {Arch.  f.  Oesam.  Phi/siolag.,  zxx. 
236).  Whether  or  not  the  urine  Is  increased  in  healthy  pemons  when 
pilocarpine  is  given  in  a  single  large  dose  may  be  considered  uncertain, 
but  the  Bssertiou  of  H.  Gubier  that  iho  alkaloid  ndiniuiHterod  in  very 
small  repeated  doses  has  a  marked  diuretic  influence  has  received  din. 
teal  confirmation.  Much  interest  attachus  to  tho  effect  of  jabomndi 
upon  urcn-elimlnation,  but  it  cannot  be  considered  as  determined,  ex- 
'ept  that  in  various  diseases  tho  combined  rennl  and  dermnl  eliniina- 
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tioa  18  gTiMitly  ii-croMed  by  the  drag.  Hardy  and  Ball  state  tLat  lo 
health  uiMaolimi nation  IVora  the  kldooya  is  diminUhed  by  tho  drug, 
m'liilo  Profiwsor  Tyson  and  Br.  Bruon  hare  found  it  increased  both  in 
honllb  and  in  diHvusv.  Tho  experiments  have,  howtiver,  bctiD  too  few, 
nnd  oivpocially  tho  conditionB  of  thou-  pcrformaoco  too  lax,  for  mucL 
iniportanco  to  be  attachocl  to  them. 

There  appears  to  ho  aomo  relation  betweoD  tho  flow  of  saliva  and 
that  of  porepirution  produced  by  jaborandi:  if  the  ono  ia  very  profuM 
tho  other  »  ofUjn,  bm  not  nlwaya,  correspondinijly  scanty.  Somotimon 
the  Balivation  nimost  replacoa  ihe  ewoatiug  (Fer4ol,  Jaum.  dt  Tfierap., 
Jan.  1876);  very  fl^quenlly  it  commencea  boforo  tbo  sweating,  and 
ofton  it  is  more  persistent.  During  it  the  mouth  is  warm,  and  there  Is 
ofloD  a  feeling  of  tonsoncss  about  tho  maxilhvry  glnndfl.  Tho  ftalivs 
contains  an  abundance  of  oaits  ami  of  ptyolino,  as  well  a.i  a  small 
excesA  of  area  (^Boston  Med.  and  Surg.  Joitm.,  p.  3*7).  Pilicior,  it  b 
true,  Btatea  that  the  proportion  of  albumioou»  compouada,  and  o»- 
p*cially  of  «ulpho<'yanido  of  potnssium,  u  much  diminished,  but  in  M. 
Robin's  analyBos  tho  proportion  was  even  beyond  th«  normal,  and  Ch. 
Bougarel  has  by  cnrcftil  experimontation  shown  that  the  power  of  jaho> 
mndi-enlira  in  converting  starch  into  sugar  its  equal  to  that  of  tbo 
normal  secretion,  Act^oniing  lo  I.  N.  Langley  (Br/f.  Med,  Journ.,  p. 
247),  in  the  ftog  the  mouth  and  skin,  after  the  exhibition  of  jaborandi, 
become  covered  with  o  viscid  secretion  ;  in  tho  dog,  tho  rabbit,  and  tho 
cat  there  is  profuse  salivation,  Tho  eftoct  upon  the  salivary  secretion 
must  bo  duo  to  a  direct  influeneo  npon  tbo  gland,  as  it  is  produced 
ccjually  well  after  section  of  all  of  the  salivary  norvoa  (Langley, 
Joarn.  of  Physiology,  1878,  339 ;  Carville,  Joum.  de  T/terap.,  1375 ;  con- 
firmed by  Schwann,  M€d.  Cfnfraitt.,  1875,  p.  440) ;  aUo  whoa  tho  drug 
ia  injected  directly  into  the  gland  and  prevcntod  from  entering  the 
gttQoral  circulation  (Langtoy).  According  to  tho  elaborate  oxperi* 
monts  of  Langley,  very  small  doaos  cause  in  the  cat  great  increase  of 
the  seoTction.  Btimulation  cither  of  tho  chorda  or  of  tho  eympathotio 
norvo  causes  respectively  some  incr(>ase  or  lessoning  of  the  aocrottOD, 
bat  this  tncrooso  or  lessoning  is  not  nearly  ei)ual  to  that  which  occurs 
in  the  normal  nnimni,  and  is  due  to  tho  action  of  the  nerves  upon  the 
circulation,  and  not  to  any  influence  of  their  socretory  fibres.  Very 
largo  doHCH  of  tho  drag  injected  into  iho  gtnnd  immc^liatoly  arrest  Ibo 
necrction,  and  doses  of  loss  size  given  in  the  same  way,  while  increasing 
secretion,  paralyre  both  chorda  tymp«ni  and  sympatlietio  norvo,  bo 
that  stimulation  of  them  has  no  efToct.  It  is  probable  (Vom  tho  last 
£iict  that  jaborandi  bn"  an  action  upon  the  secretory  gland-oolla. 

Although  tho  evidence  just  doducod  indicatoa  that  an  influence  it 
exerted  by  jaborandi  upon  tho  glaad-cclls,  the  fact  that  atropine  arrosta 
tho  Jaborandi  salix-ary  soorotion  preronbi  us  (W>m  considering  it  sottlod 
that  tho  drag  does  so  act  upon  tho  salivary  gland  celU  rather  than  npon 
tbo  poriphoml  norTfr^ndings,  aioco  there  u  reason  for  believing  that 
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the  swoating  which  the  drug  causes  i»  due  Xd  an  &«fion  on  tho  ncrve- 
etidinifs.  Dr.  Fuohainger  (eontirmed  by  Nawrocki)  bile  loutij  that 
Boctloii  of  the  nervos  of  the  cut's  leg  did  not  prevent  the  paws  fmrn 
Bwciiting  when  jahorandi  was  cxhibitctl.  This  dcmonslratos  ilmt  iho 
action  of  ihe  dnig  is  peripheral,  not  centric.  Five  or  six  daya  after  lUe 
section,  whtn  the  porfphcrnl  nervo-ending«  had  undor^nadegonoratloD, 
Ftichetngor  foojid  that  jabornndi  was  unable  to  excite  sweating.  This, 
lioiTvrvr,  can  hardly  bo  cousidonad  to  prove  absolutely,  ns  Puchain<cor 
claims,  that  the  dru^'  nets  upon  the  poriphoral  ncrve-ondlags  and  not 
directly  upon  tho  glandular  cclU  themiiGli.'ea,  since  it  is  probable  that 
thoeo  glandular  celUshnrcU  thonnatotnical  changes  of  the  ncrrv-oodin^ 
{^Pfluger'i  Archw,  xr,  482). 

Jabornndi  nppcars  to  stimulnto  the  nutrition  of  tho  hair,  and  Pro- 
fosBor  PrunlisB,  of  Washington,  baa  roponcd  Boveral  ctiees  In  which  Ih* 
continued  internal  usto  of  pilocari»inocaufied  the  hair  to  become  exceed 
ingly  coarM  and  to  chnti^  its  color  from  li^ht  to  dark  {Phila.  Med 
Times,  xi.  610).  Dp,  II.  Rasori  has  noticed  a  tnberculated  ei-uption  ap 
parcntly  prodncod  by  jabornndi  {Trans.  Intemat.  Med.  Cong.,  1881.  iil 
146).  m  Grocco  has  found  that  pilocarpi  no  hj-podfrniJcally  iujcctwl  oi 
locally  applied  sonnibly  nfTccta  hysterical  anajnthesin  (_Lond.  Med,  Record, 
1883,  13"). 

Temperature. — ^The  action  on  the  bodily  heat  varies  somewhat.  M. 
Robin  nfTlnns  thnl  before  and  during  tho  early  Btaj^s  of  the  sweating 
(Vora  jaborandt  tho  tcmporuturo  rt»c8  1°  to  2*  F.,  but  oflcrwards  falla 
OS  much  hclow  the  normal  point  and  remains  dapreaacd  for  one  or  two 
days.  This  primary  riso  of  tomperaturo  baa  been  noted  by  other  ob- 
Bcrvcra  (Uingcr,  Lancet,  1873,  i.  1S7;  Oroono,  Phila.  Med.  Time$,  tL 
56;  Sootti,  Berlin.  KUn.  Wochens.,  1877,  141;  Pilicier,"  Med.  Centralbt., 
1876,  429;  Wobcr,  [bid.,  770),  but  is  certainly  ft«qiiontly  abaont  alto- 
gether or  very  trifling.f  The  subsequent  fall  of  temperaturo  aecma  to 
bo  B  Tcry  constant  phenomenon  when  the  action  of  tlie  dnin  is  satR' 
cionlly  fiovore ;  it  pi^)bably  depends  in  groat  part,  or  altogothor,  upon 
tho  lo!W  of  hant  during  the  sweating. 

Circulation. — The  action  of  jabornndi  upon  tho  circulation  haa  boon 
etadicd  by  Mr.  Langloy  (./oum.  of  Anatomy,  x.  188),  B.  Lcyden  ^BerHn. 
Klin.Wochcnschr.,  187",  406),  Kahl«rnnd  Sayba  (Med.  Centralbl.,  1876, 
641),  and  Hiirtmck  and  Meyer  {loc.  cit.,  p.  374).  Tho  phenomena  noted 
by  these  observers  are  in  modt  respects  in  accord,  but  Kahlcr  and  Saylta 
uning  tho  cstnict  of  jabornndi,  and  E.  Leydon  commercial  pilocarpine, 
havo  found  the  pulse  cither  A9  a  conatanC  or  occiMional  phenomenon  at 
fii'st  iticpoasod  in  its  mt«,  while  nnrnack  has  never  seen  this  with  chomi- 


*  Pttlolor  aottd  lb»t  lb<  rU»  onurrad  Id  the  ullU,  but  ool  la  lb<  reoluin:  thlt  WMtd 
Indlcata  [bu  tt  ii  a  looal  phcBomeoDn,  lh«  raitU  ot  a  bcacicg  of  lb*  mr/ate.  Mil  of  Ibo  la> 
lerloT,  of  tho  Ijody. 

tCantiall    RUgal,  8*rtia.  JCHh.  %'celinuBkr,,  ISTl    8S;    BknlnhMtw,  JiU.,  IITT,  I 
AnaftUmana,  I  bid.,  SS3. 
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aally  pnra  pilocnrplno.  Immodintely  after  tho  Iiijoetlon  of  tfa*  atlfcsloid 
into  Ibo  juguliiT  vein  tho  nrloriiil  jiruesuro  fulls,  but  in  k  foir  monMntS 
the  chanoteristio  phonoinonft  of  a  elon*  puliw  wilb  iQcrea^d  arterial 
proaaiiro  com©  on.  This  alnwinj  of  the  pulso  i<  not  piwrcntwl  hy  prc- 
Tioua  section  of  [ho  pnouinogaMtrlc,  hut  is  at  once  set  aside  by  an  injotv 
tionof  atiY)pino  ([>angley,  Leyden,  Ilarnaok,  anil  Meyer);  as  i*  also  tho 
(lijutolic  arrest  of  ho«rC  which,  pilocorpino  produce  in  the  fWig.  Ilar- 
Duclt  and  Meyer  therefore  believe  thAt  iu  both  the  IVo^and  the  mammal 
the  chief  cnrdinc  influence  of  the  allcaloid  i«  exerted  upon  this  iiiliii- 
canliac  tiihibilory  ganglia;  but  I'rofossor  Kingcr  {^Practitioner,  xxvi. 
12)  finds  that  jaborandi  and  atropine  act  ADta^niatieally  upon  tho 
ventriples  sopnnitod  from  tho  ntiricla),  and,  as  tho  voDtriclos  contniu  no 
iahibilory  ganglia,  some  other  explanation  of  the  antagonism  muHt  be 
foaad.*  The  rise  of  tho  arterial  pre^ture  ih  slated  hy  Harnaek  and 
Meyer  to  bo  prevented  by  tho  uso  of  cumro  and  artificial  respiration, 
and  to  be,  therefore,  n  sct-oniinry,  nut  direct,  result  of  the  drug'n  action: 
it  is  probably  due  to  ibo  conruUivo  muscular  coutrat-lioDS  produced  hy 
tho  drug.  In  tho  latter  stage  of  the  poisoning  the  arterial  pressuro 
flilliL  An  in  the  oxperimontii  of  UamAok  and  Meyer  asphyxia  in  thi9 
Blago  did  not  cuuie  Hhc  of  pressure,  aUhoiigh  the  heart  uppuiirod  still 
to  rwtain  it*  force,  the  vaao-motor  system  is  probably  paralyred.  Tbo 
ptileo  Htili  oontiouoa  uluvr,  although,  according  to  Uamuck,  tho  rugi  am 
coroplotcly  paralyzed. 

Sexual  Orgnnx. — Jaborandi  does  not  appear  to  have  any  power  oror 
the  sexual  organs,  except  tho  pregnant  womb,  Caaes  of  aburcion 
during  it«  tiHfl  have  been  reported  by  M.  Mafwiann  (quoted  by  Lnrrand, 
ifl  Pihcarpinf,  1883)  and  by  Sohanta  {Wifner  Med.  Wochena,  No.  18, 
187S),  but  in  tho  bands  of  other  obserren*  the  drug  bn«  8ppean>d  to 
havo  little,  if  any,  abonifacicnl  iafluenco,  and  H.  llyernaux  and  M. 
Chantoril  havo  found  it  poworloas  in  tho  lower  animala  (quoted  by 
lArrand).  When,  howovor,  tho  pregnant  female  is  at  her  full  term, 
tho  drug  may  afToct  ilio  uloriiiu  contraottuns.,  aa  Larvand  and  otliom 
have  noted  an  incroone  of  the  paina,  or  even  a  precipitation  of  labor, 
troth  in  women  and  in  the  lower  animals.  Nl^vcrthcles)^  tlic  oxytocic 
powers  of  jabonindi  nro  very  fecblo.  (Soo  Britith  Medical  Jovrnal^ 
1879,  ii.  509 ;  also  Wim.  Med.  Blatt,  1879,  ii.  1178,  1207.) 

Motor  System. — In  man,  muacular  tremblings  have  boon  observed 
during  the  action  of  jaborandi,  but  it  is  doubtful  whether  tbey  are  duo 
to  a  direct  action  of  the  roraody.  In  tho  frog,  as  first  notieed  by  Miir- 
rel)  (PA^irm.  Joum.  and  Trans.,  vi.  238),  small  dooea  (3  mgrm.  ol  pilo- 
carpine) produce  violent  convulsions  with  holghtonod  reflex  activity, 
wbilo  larger  amount*  cause  complete  palsy.     According  to  llarnack 


*  frattator  ItUgBr'a  elplknitlloa  Hfnn  it  praaml  Ika  neal  prataU*.  Il  b,  IImI  plIacBf- 
^m*  f*n\jtat  Ibc  bout  ij  oambialng  with  iba  moloonlM  tt  lb*  McIto-niMor  afiiianlua  •><! 
«f  lb»  muvuUr  tuia«^  Mid  iW  ■tro|>iD«  illiplaoei  Uis  jiUucftqiiDa  •ml  lli«r«t>jr  ■ntutitulM  Ua 
WB  Mtioe. 
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and  Meyer,  the  coDvuIaions  are  due  to  spinal  stimulntion,  atHl  tba 
paralysis  pnrtty  to  overwhelming  of  the  spinal  centri>»,  and  partly  to 
paraij-sis  of  Iho  miwclM,  the  motor  ncpi'cs  thomaolvcs  not  boing  »f- 
foi'lcd.  Tho  aelion  of  the  drug  upon  the  musculo- uorvous  nyslcm  ia 
entirely  Bubservient  to  its  otTier  effects. 

Eye. — When  applied  to  tho  oyo,  pilocarpine  produces  great  contmc- 
tioD  of  the  pupil,  t«T)9ioik  of  tho  accommodative  apparatus,  and  ao 
approximation  of  tho  iR'nrust  nnd  fartlioet  poinU  of  distiuct  vision 
(John  Tweedy,  Lancet.  187S,i.  1B9  ;  C.  Scolti,  Bnl  fCUn.  Wochens..  1877, 
143i  Guluaowski  (.Ifed.  Titnes  and  Ga:.,  1877,  ii.  358),  Mr.  Twowly 
(ilso  states  that  thoro  is  impairment  of  visiot],  duo  to  benambing  of  the 
retina.  According  to  P.  Albortoni,  tho  mynHiH  ia  foltowod  by  a  modcrato 
but  pcrHistcnl  tnydriusia,  and  i»  not  prevented  by  previous  Miction  of 
the  ocuio-motor  nerve  or  of  the  upper  corneal  nympathotic  ganglion. 
Jt  is  certainty  tho  result  of  a  pcriphorfll  inftuunco-  GftIc*ow«ki,  who 
uses  tt  solution  of  one  part  of  u  pilocaqiine  salt  Id  fifly  purts  of  water, 
affirms  that  it  answera  an  well  as  a  solution  of  eser^ne  in  diseases  of  tlio 
cyo,  and  has  the  great  adrantugu  of  not  producing  irriUilion. 

TflERAPEiiTice, — Jnborandi  ia  eo  powerftil  and  certain  in  itadiapho* 
relic  action  that  it  has  already  Inlcon  rank  as  tho  most  rclinblo  and  iD> 
(lucnltul  of  tho  rvmcdicH  of  its  class ;  indeed,  no  groat  io  ita  power  thab 
it  has  widely  extended  tho  use  of  diaphoretice.  It  ia  doubtful  how 
far  it  is  npplionlilo  to  tho  treatment  of  fevern,  although  tho  docldod 
lowering  of  the  tom|>eratun)  by  it  would  indiunte  a  power  over  itucb 
bodily  conditiona.  In  bilious  and  other  malarial  fevera  it  b  probably  of 
valuu,  but  euffictout  luc  has  not  as  yet  been  made  of  it  to  determine  itd 
exact  powers  in  hastening  tho  desired  roin ission.  In  typkeid  and  other 
asthenic  fevers  it  would  probably  do  much  injury,  la  dropties  It  baa 
been  widely  employed,  and  certainly  is  a  moot  efficient  remedy.  It 
appears  to  be  aa  Mif«  in  nethonio  dropsies  as  in  any  other  remedy  com- 
parablo  with  it  in  power,  allhough  in  my  own  obsurvatioB  a  iVco  jabo- 
randl  sweat  is  almoHl  nx  cxhatuting  aa  a  purging.  Great  value  bos  be«Q 
ascribed  to  it  in  facilitating  tho  removal  of  local  watery  ^tuioM,  such 
as  occur  in  pkumy,  etc.  Case*  of  jmlmonic  cedema  havo  boon  reported 
in  which  liven  .icom  to  have  been  saved  by  ite  ompluj'ment.  In  unrmia 
it  is  tbo  most  efTIoicnt  i-vtnody  at  our  command.  In  nente  or  cAroni'e 
Briffhi's  disease  it  is  of  great  value,  fiufficing  often  in  tho  one  cano  to 
bring  ahout  convftloMcaco,  nnd  in  tho  other  greatly  to  prolong  life  and 
make  il  coniforlablo.  Tho  sweats  may  bo  repvatcd  daily,  bi-wookly, 
or  weekly,  according  to  tho  circumstances  of  tho  caao.  In  subacute 
and  niMscuUiT  rhcvmdttsin  jnbomndi  is  very  vfllcicut. 

Tho  action  of  llio  remedy  on  tho  kidney  ia  etlU  tub  Judiee.  Purjeu 
(^Deutsch.  Arch.  /.  Klin.  ,\M.,  xvii.  533)  hiM  notod  on©  case  in  which 
tho  drug  seemed  to  produce  nlhuminuria.  but  tbo  DC«urrenco  may  haro 
been  nccidontnl,  and  tbcro  i»  clinical  experience  to  fhow  that  when  the 
pilocarpine  is  given  in  doses  of  one-toath  of  a  grain  tbroo  timoa  ft  daji 
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I  to  aroiJ  any  violent  nction  upon  the  skin,  thoro  is  a  decidod  in> 
I  of  the  uriuo.  In  a  case  of  my  own,  thy  uriuu,  wliitU  hnd  boon 
absolutely  auppros8«d  for  BOTcnty-two  hours,  reappeared  immodialcly 
after  Ibc  hypoJcnnJc  injoctJoa  of  onc-twcUlb  of  a  grain  of  pilocarpine 
Ditratc.  Tlic  cttBO  of  Purjcaz  and  the  oet-aBiomil  oecurruuco  of  mrungnr y 
after  tha  drug  (my  own  cJtperience,  also  Stumpf «,  Deutsch.  Arch.,  xvi.) 
would  iiidicutu  tbul  il  etimulates  tlio  urinnry  or^ns,  and  Lliat  Bumo 
caution  must  be  exercised  in  its  employment  in  the  carltost  stage*  of 
aetttt  tulfuhr  nrphritig,  Profositor  Hin^r  has  reported  sevoral  caitcft  of 
vnSateral  siceaUng  cunxl  by  Iho  uac  of  full  doses  of  pilocarpine  given 
bypodormically  (^London  Pract,  xvii.  401),  and  it  hna  been  used  with 
asserted  success  in  alopfda.  3t  has  bflcn  oxtonsiroly  used  in  diphtkerui 
and  croup,  but  bus  no  dirocL  influouee  over  tbo  disL-aiic,  and  niny  do  great 
harm  in  adynamic  condilionn:  by  increasing  the  glandular  wcretion  of 
the  bronc'biul  tubes  it  may  aid  in  looBC'uing  tliu  mvmbrunus. 

M.  Choron  has  usod  the  nitrate  of  pilac-arpino  hyiJodormioally  with 
very  good  success  when  l  ho  milk  in  bof  oming  scanty  in  nursing  women. 
The  duBo  must  not  be  largo  cnougli  to  pruduce  diapborusis, — not  moro 
than  ono-twelflh  of  a  grain. 

r.ocnlly  applied  (hnlf-oiinee  of  the  loavai)  in  the  form  of  n  poultice, 
jabonindi  may  Bomclimcs  produce  local  sweating  only,  but  I  bavo  seen 
very  marked  and  extraordinarily  prolongotl  general  sweating  so  cssaed. 

Administoatiom. — The  dose  of  jaborandi  is  forty  grains  to  a  fluid- 
drachm.  The  fiuid  extract  (^Ertraclum  Pilocarpi  Fluidum,  U.S.)  may 
be  used  in  doxes  of  half  a  drachm  to  a  drachm.  Pilocarpine  is  superior 
to  jaborandi  in  the  certainly  of  its  action,  and  in  being  leas  disagree- 
able, and  probably  loss  apt  to  nntiscnte.  Wobor,  Bardcobcwor,  and 
AuM^hmann  agree  that  0.3  of  a  grain  of  it  is  o()na1  to  seventy-ilve 
grains  of  Ibo  beat  lcavo«;  but  this  is  probably  an  ovenMtimate  of  its 
powers.  In  Iho  fbrm  of  tho  hydtodilorate  (^Pdocnrpinat  HydrxfUorua, 
V.S.)  it  may  be  usod  hj-podormieallyin  watery  solution,  tho  dose  being 
Itom  one-eighth  to  one-third  of  a  grain.  Dr.  Demmc,  of  Borne,  givos 
to  vbildren  between  one  and  two  years  old  0.075  grain;  between  two 
and  six,  0.1  to  0.15  grain ;  bi'lwoun  sis  and  twelve,  0,15  to  0.35  gcain, 
■nd  finda  it  to  work  very  well  (^Afett.  Times  and  Oas,,  1877,  il  636). 
>'o  Altai  results  hnvo  as  yet  been  reported,  although  Auschmaon  has 
twice  seen  alarming  collapso  follow  raodorato  doses,  apporontly  pro- 
duced by  oxccasiTO  TOmitiog  (^Berl.  Kiin.  WoeKen»ehr,t  1877,  p.  356^' 

Antagonism  with  Atropine. — In  Kobrunry,  1876  {Brit.  Mid.  Jotirm.), 
Mr.  liBUglcy  called  attention  to  tho  anUigonism  existing  tratwcon  Jahn- 
ntodi  and  belladonna.  When  the  heart  has  been  slowed  or  nrrostcd 
by  jaborandi,  atropine  will  bring  tho  rote  of  puliuitii^n  almost  to  nonnal ; 
tho  reverse  of  this  also  occurs,  proridod  the  amoont  of  atropine  pre- 


•  Is  ft  eu»  r*fi>H*d  hj  FubmaBB  (  Virm.  Vnl.  ir<>ct~Ml,  il.,  tno),  «B*4hIi4  «t  t 
grmla  of  filtmrpint  u](«M  hTiMdanBiaallj  M»*d  itotMit  <IUpb«r**i*,  (BlinMloa,  IsclirjiDklica, 
nplil  tnuil  pnlM,  djipaoa,  ootlapn.     Sea  ftW  Bmil.  U  M/at.  Aw.  4*  TUraf^  ttr.  t,  V.  U. 
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vion«ly  ivppIioJ  has  not  been  loo  great  (Laijj^loy,  Journ.  Anai.,  x.  194). 
Upon  till!  itwuat-gliiiida  the  two  druga  liuvu  iiIho  nnUi^tiiatio  powun, 
ono  being  ablo  to  annul  the  action  of  tho  other  (Luchsin^^cr,  loe.  eU.). 
Tlio  enmc  islTuo  in  rogard  to  the  salivary  sevrution  (Lao^Icy).  This 
(iiil.iguuism  botwoon  ntropine  and  jnbtirftiiiji  iu  afllrmutl  by  fi.  liurrarHl 
to  exlonil  to  tho  intcntincn  and  pupil.  In  belladonna-poisoning  tho  nlka> 
loid  bn»  Wen  ueod  with  no  advnntn^e  in  very  ftinihll  do»6  (/iincrf, 
1876,  i.  346),  but  in  n  cn«6  in  which  ninu-t«nthti  of  a  grain  of  airopino 
bad  been  taken,  nino  gniins  of  pilooaqiino  are  Haiti  to  have  bec-n  in- 
jected hj-poderniicallj  in  botwoen  ono  and  two  hours  with  huccosa 
tProfuseor  Puijuu,  Pest.  Med.-Chir.  Prcsae,  1880).  Dr.  L.  Juhnn  ro 
ports  ^Klin.  Monatsbt.  f.  Ati/jenKeHti.,  xx.  S6)  a  caae  in  which  it  waa 
eHlimalmd  Hint  about  one  and  a  half  grains  of  atropine  wore  taken, 
follovrod  in  half  an  hour  by  vomiting ;  four  and  a  half  grtuos  of  ]mIo 
c»r]»ine  woro  injected  in  about  seven  hourei,  with  a  favorable  result. 
Dr.  lloflTert*  reports  ( '^-i^'"-  'Ve-i,  Presse,  1883,  x\W.  1412)  a.  caso  in 
which  seven  and  a  half  grains  of  extract  of  belladonna  wore  ingotrtcd, 
ami  nearly  two  grains  of  pilocarpine  given,  with  recovery. 

LIQUOR   AMMONn    ACETATIS-SOL0TION    OP    ACETATE 
OP   AMMONIUM.    U.S. 

Spirit  of  Miriderenis  is  prepared  by  saturating  dilnto  acotEo  acid 
with  carbonate  of  nmmoninm.  and  conscr|uont ly  consists  of  ft  nolution 
of  acctnto  of  ammonium  containing  as  much  of  free  oarboni?  acid  as 
tho  watop  will  abftorb.  It  U  a  colorlose  liquid,  and  should  have  no 
Oflor,  or  n  very  faint  odor  of  neetio  acid.  Any  spoflimcn  having  nn 
nmmoniiicnl  odor  should  be  rujected,  as  cuntniiiing  iin  ohjuclionnbI«  vx- 
am  of  carbonate  of  amraonium.  The  taete  is  disagreeable  and  nalinc. 
As  tho  Bolutinn  upon  fltanding  undergncn  dooomposi tion  aftur  a  tin)«, 
it  should  be  frcnkly  pmpai'ud  vrhon  iiccdud. 

TtiERAPKCTics. — iSpirit  of  WindcroTOS  appcftm  to  be  a  foeblo  stlmu. 
hint  dinphorctic.  Cullcn  has  known  eight  ounces  of  it  to  bo  taken  in 
n  verj'  short  time  wjlhout  inducing  any  offoct;  yet  the  Uwtimony  is 
very  strong  as  to  its  having  some  value  in  disease,  and  in  atiynnmie 
fevers  It  may  bo  employed  aa  a  diaphoretic.  It  is,  however,  much  less 
efficient  than  tho  swoot  spirit  of  nitre,  and  is  probably  to  raoet  pcrwns 
more  di^iigroeablo  than  that  favorite  drug.  Special  value  has  been 
claimed  for  it  in  dysmcnorrhfra.  and  even  in  mcnorrharjia  ;  but  I  do  not 
believe  that  it  has  any  superiority  over  other  diaphoretics  in  Ibe  former 
affection,  ond  its  being  of  any  nee  in  the  latter  disoAso  flooms  apociy-*^ 
phftl.     The  doHO  is  one  to  two  tublespoonnils. 


SPIRITOS   .aiTHBRIS  NTTKOSI -SPIRIT  OP   NITBO08 

BTHBR.    U.S. 

Sieeet  spirit  of  nitre  is  prepared  by  nddinp  sulphuric  ncid  to  alcuttoi, 
then  adding  cojipcr  wire,  luid  allcr  thia  nitric  acid,  distilling  at  m  t«n* 


DIAPHORETICS. 


7fl7 


porotun  not  «zcoctlij)g  180^  F.,  and  adding  alcohol  to  tlte  diatilUte. 
The  first  roaction  which  Xakw  plai-o  betweon  the  iulphuric  acid  nnd 
the  ftlcohol  reMiUa  in  the  liberation  of  ethor,  the  hydrated  oxide  of 
elhjrl;  the  nilric  ncid,  giving  to  the  copper  two  of  iU  cquivaleiita  df 
oxygen,  is  coDvotiod  iuto  nitrous  acid,  which  combines  with  the  oxido 
of  ethyl  to  form  a  nitrite.  Spirit  of  nitrous  ether  is  a,  rolalile,  tnflant* 
nuibte  liquid,  of  a  piilo-yellow  color  iocliuing  slightly  lo  green,  having 
A  fhtgrant,  ethereal  odor,  frco  fVom  pungency,  and  a  sharp,  burning 
tii9t«.  It  slightly  reddonn  litmuH,  hut  doea  not  cause  clforveBi-oncu  when 
a  ei^'Btal  of  liicurhorinto  of  potn^^siura  Is  dropped  into  IL  When  mixed 
with  hnlf  its  Toliinio  of  oihcinnl  solution  of  potais«a  proviouvly  diluted 
with  aa  equal  mooaure  of  distilled  water,  it  a»9ume»  a  yelloir  color, 
which  slightly  dccpenB,  without  hccomirg  brown,  in  twelve  houn*.  A 
portion  of  the  spirit  in  a  tent-tube  half  £Ucd  with  it,  plun^d  inCuwatur 
houlcd  to  145''  and  hvld  thero  until  it  bos  acquired  tliat  tempomture, 
will  boil  diHinctly  on  the  addition  of  a  few  small  piecee  of  gUisa.  Spirit 
of  nitPouB  other  han  the  Bpcoific  gravity  0.837,  and  contains  five  per 
cent  of  it«  poeukiar  ethor.  It  should  not  bo  long  kept,  as  it  bocoinee 
strongly  acid  by  ago. 

PuYsioi^aicAL  Action. — Undoubtedly  the  sweet  spirit  of  nitrv,  if 
taken  id  sufficient  Amount,  acla  vorj'  dtn-idedly  upon  tho  or^ntiuT).  3Ir. 
D.  R.  Brown  reports  (jPAarm.  Journ.  Tratis.,  March,  1857)  tho  eflccta 
of  tho  iiihnlntion  of  eweot  spirit  of  nitre.  The  first  symptoms  nro  « 
bluish -purple,  livid  discoloration  of  the  lipe  and  fingers,  and  a  peculiar 
pallor  of  the  face,  llicsc  increase,  the  face  assumes  a.  ghastly  look,  tho 
oxtrcmllioa  grow  cold,  and  the  pulse  becoinoe  very  weak  and  fVcqiicnt, 
but  the  breathing  renutinn  bIow  and  regular;  muscular  weakness  iii  ex- 
treme, and  the  loAst  exertion  causca  hurried  respiration,  with  pntnAil 
oppression  in  the  chest,  and  cardiac  distross.  Confhsion  of  mlud  and 
giddiness  may  or  may  not  occur,  but  headache  always  oomea  on  sooner 
or  lat«r.  The«Q  symptoms  are  very  similar  to  those  caused  by  tozio 
dosce  of  other  nitrites,  and  it  Es  mo^t  probable  that  tho  drug  «imply 
nnitea  tho  physiological  eflecls  of  the  nitiiles  in  general  with  thowj  of 
alcohol.  Id  suffldont  amount  sweot  spirit  of  nitre  Is  aodoubtodly  ad 
active  poison.  Dr.  Christison  reports  tho  coac  of  a  woman  whono  dcalU 
was  attributed  to  it,  and  between  throe  and  four  ounces  killed  a  child 
throe  yoars  old  in  twelve  hours,  tho  symptoms  oloscly  resembling  thoM 
of  alcoholic  poisoning  with  the  addition  of  vomiting  and  purging 
(XtfNCef,  1878,  ti.).  In  thorapoutie  doms  it  has  oo  marked  oelion,  except 
*io  Incroosing  the  mcrotlon  of  tho  skin  and  kidney's,  and  In  a  slight 
degree  stimulating  the  nervous  system.  In  children  it  is  often  of  vnlaa 
OS  an  antispasmodic. 

TQEBAPntTics. — Sweet  spirit  of  nitre  is  one  of  tho  most  popular  ■>f 
the  dinpboreticfl.  As  it  exerts  a  stimulant  action,  it  is  iiHcAd  in  ady- 
namic rather  than  in  sthenic  frvers.  In  children  with  fever  offering  nor*. 
Toufl  symptoms,  such  as  starting,  jcrlcingM,  etc..  it  ia  efipecinlly  uscl\iL 
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If  tho  pa-tiont  hn  kopt  about  nnd  cool,  instcnd  of  boing  wcirmly  Cbverod 
in  bed,  spirit  af  nitrouH  ether  nets  as  a  daoideJ  diurotic;  but  U  is  not 
auOQcicitlly  powurfitl  to  make  it  wcirlby  of  rolianoo  in  dropty.  Tliodoae 
of  swoot  npirit  of  niLro  is :  for  an  adult,  a  tcoeiwonrul  to  a  tablespoon* 
to.\;  for  a  cbiM  throo  yeara  old,  half  a  tca>ipoonfbl.  If  s  diaphoretic 
action  U  roquirod,  very  nitiiuto  dusos  should  bo  oxhibiled  nt  sbort  in- 
ttirvaln.  Thus,  for  a  ch!Ld  a  year  old,  a  tQuapounful  should  be  put  iii 
fire  ounces  of  water,  and  a  table.'<pooinful  givtiti  every  hour. 

ALOonni.. — As  in  known  to  orcry  hard  drinkor.  alcohol  when  talcMi 
in  oxccs't,  and  c^pcciitlly  if  drunk  willi  hot  wuIlt,  \a  uliiniiiatcd  by  the 
skin,  and  oftoii  causes  ]n-afudo  svroatiag.  As  a  diaphoretic  it  is,  bow- 
over,  used  in  medicinn  for  only  ono  piirpaBo, — 1>.,  in  ihoiio  cases,  such 
i\»  a  fortDJng  "cold,"  subacute  rJieumafism.  and  suppressfii  menstrHation, 
whon  a  Binglc  prol^imc  Bwonting  i»  <laflired.  In  tboso  casos  I  havo  found 
tho  folLowing  plan  moat  offlcRclous,  provided  tho  pAtient  have  not  de- 
cided fuvor:  a  Dovvr'a  powder  Is  ndminigtorod,  and  directly  aDor  thit 
tho  patient  goes  into  n  hot-wat«r  or  vapor  bath,  or  eI»o  doca  what  b 
kuowii  in  common  jmrlunco  na  "Hoaking  bis  feet," — ie.,  tAkt-s  a  pedilo- 
rium.  Tho  proper  method  of  doing  the  former  of  thoeo  nets  has  been 
Bufticiently  described.  In  taking  a  foot-bath  tiio  patient  should  use  a 
tub  of  sufQuicut  61Z0  to  ciiabto  blm  to  place  In  it  bid  fuot  and  Icj^  up  to 
tho  knccn;  the  water  should  bo  as  hot  as  can  bo  borne,  and,  as  the  fcct 
beeome  a  little  accustomed  to  tho  temperature,  hotter  water  should  b« 
addud;  the  inimersiou  should  contiuuo  fifteen  or  twenty  minutes;  dur- 
ing  it,  tho  patient,  being  in  his  night-clothes,  should  be  well  wrapped 
Up  in  blankets,  and  at  the  close  should  be  so  transferred  to  the  bod  as 
not  to  get  in  any  way  chilled.  After  ho  haa  got  to  bod,  and  baa  beea 
heavily  covered  with  bUtnkcts,  tho  patient  should  drink  one  or  two 
tumblerAila  of  a  very  hot  and  strong  icmoonde  containing  one,  two,  or 
ihroo  taWospoonlUU  of  whisky  or  brandy. 

I  think  the  popular  belief  that  uller  a  Hwcat  there  is  a  greater  lia> 
bility  than  usual  to  take  cold  ia  well  founded:  care  must,  thenftira,  be 
oxorciao'J  to  nvuid  oxpoauro.  Anointing  tho  skin  with  oil  of  swoot 
almondft,  or  with  some  other  ei^ually  bland  t^t,  appears  to  have  aome 
power  of  preventing  tbo  doleteriuns  efT^cia  of  cold  altor  sweating. 
More  effective,  however,  ia  tho  application  of  cold  to  the  surface  of 
the  body.  The  cold  plunge  and  the  cold  shower  which  muaily  form 
tlio  \nst  rite  in  tho  Tus-kish  bath  Appear  to  bo  what  en»blo«  the  habttu6s 
to  go  out  at  oneo  into  the  wentber  without  fear.  In  popular  language, 
the  cold  "shtita  the  pore»;"  in  scieniijic  speech,  it  ovcrcomoa  the  n- 
htsatiun  of  the  surfhce,  condonsing  the  tiiuiues  and  expelling  tho  blood, 
and  so  Htimulates  the  general  va-io-niotor  nerve  apparatun  &»  to  prevent 
the  great  luaa  of  heat  from  the  surface  which  would  oLberwi«e  OOOUr 
ia  B  cold  a(ma<iphero. 


F.AAIILY   VL-EXPECTOKAJ^S. 


Tbem  iiro  modicincA  pojuossod  of  th«  power  of  modiP^'ing  tho  sccro 
tiona  nnd  tlicrvby  ioflucncing  the  iiiflamraator}' conditions  of  ibo  ro- 
Bpiratoiy  mucous  mombran«fl.  Thcro  tiro  vnriou»,  and  orcn  opposing, 
methods  in  acconIanc«  with  which  drugs  ut-t  upon  ibe  pulinonarj'  but* 
fiicos.  In  ccrlniit  slalcit  of  tlio  latter,  as  in  tho  firtit  titflge«  of  nciite 
broQchititt,  tho  iiritation  of  tho  part  is  too  groat  for  sccrotion,  tho  fir»t 
fitage  of  inflammation  bcin;;,  as  in  woll  known,  connected  with  Bu«pen* 
hIoii  of  fVincllon  :  in  this  condition  tho  sooallod  sedative  exjHttonmts  aro 
Indicated.  Thciw  nro  romodlos  which  lower  arterial  action:  tho^  arc 
all  nauscaiitfi,  and  the  iticrvaso  of  bronchial  secretion  by  thum  id  nnalo- 
gpaa  to  ihnt  which  th«y  produce  in  tho  skin.  In  order  to  got  tbvir  full 
effect,  they  munt  be  given  in  nausoating  dosen ;  and  if  these  are  gradu- 
ally incroascd  iiiilil  omoais  U  induced,  the  fVilImit  therapeutic  influenco 
will  be  obtained.  There  are  other  drugs  which  may  be  termed  stimu- 
lating expefioranta,  nnd  which  act  direotly  upon  tho  bronchial  mucoua 
inoinbraDe,  some  of  them  perhaps  incruaaing  8«crc'(ioti,  but  most  of 
thorn  rather  modifying  it,  and  Bomo  of  thorn  ercn  diminishing  it,  b^ 
tonin;;  up  a  relaxed,  over-^ecroting  noacous  membrano.  Somo  tub* 
ttancus  which  can  hardly  bo  cntlud  oxpectoranta  are  novortholoia  nae- 
ftil  in  bronchial  diMjasas:  thus,  gallic  aciJ  will  Hnmetimoa  lessen  tbe 
lurgo  quunttiiee  of  mucus  secreted  in  troneKorrheea  ;  or,  whoa  tho  mucns 
is  tonooioos  in  chronic  bronchitis,  alkalies  may  bo  of  e«rvic«  by  rendering 
tho  ftocTCtions  loM  viRcid,  and  thereby  nicilitating  oxpectoralion. 

In  many  casos  of  disoam  occurring  in  the  vcrj-  young  and  in  tho 
Terr  old,  mucus  may  po  accumulate  in  the  hings,  owing  to  the  inability 
of  tho  enfeebled  powom  to  force  it  up,  as  Rcrioosly  fo  crabantiM,  or 
even  filially  compromit,  rpsprmlion.  Very  froquonlly,  in  acute  cases 
of  thiit  character,  such  at  tho  Au^oonft'iM  catarrh  of  infants,  mechnnicBl 
emetics  are  of  tbe  fi^reat^dt  service ;  but  in  chronic  casM  ihcy  induce  bo 
much  distiirhanco  of  dtgoBtion  as  to  render  their  use  dangerona,  a<i4 
alcohol,  carbonate  of  ammoDiam,  oil  of  garlic  or  of  turpentine,  nnd  other 
drugs  capable  of  incrcuMng  the  bronchial  muscular  power  or  octirity, 
have  to  bo  relied  upon. 

Again,  in  certain  oondiliona  of  tho  Inngn,  otipcctally  in  chrome  en- 
tarrhat  pneumonia,  Iodine  and  other  allcniiiTos  aro  of  groat  valuo  in 
fhcilKating  tho  absorption  of  exuded  matcrialn;  yet  those  romodiea  cao 
hard!}-  be  ctUed  expcctonints.     It  may  be  affinned  that  the  ralna  of 
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true  ex}>ectorant«  in  pneumonia  of  any  variety  is  exoccdingly  prol> 
lemntic,  anil,  except  it  bo  tho  inoi'lato  of  ainmouia,  they  fnr  moro  oAon 
do  hnrra  m  the  chronic  variotioa  hy  dcmD^ing  digoation  than  tbey  df 
good  by  influetiouig  the  lung-tiasue. 

Tliero  are  noveral  substances,  chief  ntnoiig  thorn  being  mor]>hiiie, 
byOHcyuman,  chlurofurm,  and  tydrucyunic  acid,  vrhich  hare  the  power 
of  allying  cough  and  tca^eDiiig  irritation  by  an  anodyne  ac-tion.  la 
regfti-d  to  morphine,  its  properly  of  chocking  eoeretion  abuuld  be  boi-ne 
in  mind,  but  sHould  not  prevent  iCn  use.  Those  narcotics  sro  u8|KH.'iii1ly 
UflofUl  when  the  oough  is  di^proporliotiaiu  tu  tbu  amount  of  iaflam- 
mation.  Whoo  largo  quantitieB  of  mucus  are  boing  secreted  id  dcbili- 
tiited  (tubJMta,  their  ntie  requires  great  caution,  for  fear  of  bonumlting 
the  ncrres  or  nerve-ceiitru6  and  thereby  iiicroasing  the  danger  of  an 
Bccutaalution  of  pblogm  in  the  lunge. 

Among  tho  respiratory  narootiDs  may  ba  connidored  PrRrnnt,*  one 
of  the  principloa  found  in  tobacco^moke.  Lcdby  the  relief  sometimes 
afforded  in  asthma  by  the  smoleiag  of  cigarottcA,  M.  Germain  S«« 
{Tfiiftip'.  Ga:.,  188&)  inndo  a  Herie§  of  cliuieal  eludivs  which  soem  to 
abow  that  pyridine  m  of  groat  eervice  in  asthmatic  complaint*.  As 
first  manufactured  by  Merck,  it  i»  a  cotorleee,  peculiar-am vlliug  fluid, 
caelly  soluble  in  water,  boiling  &t  lOei**  C,  on  exposure  to  the  air  ab- 
vorbtng  water,  and  then  boiling  at  a  lower  .terapcmtuiv.  In  using  it  a 
(luidiiichm  \s  ovnjioraled  in  a  siaull  closed  chumber,  and  the  patient 
sllo^rod  to  brvatbe  tbu  air  tvrvaty  to  thirty  minutes,  the  process  being 
repeated  three  times  n  day.  According  to  the  oxporimeots  of  Silva 
(Lond.  Med.  Jiec.,  Feb.  &,  1SS7),  the  inhalations  of  pyridiu  have  tbe 
effect  of  diminishing  the  quantity  of  air  respired  in  u  fixed  period,  and 
of  always  causing  abundant  ealivation,  with  corjza  and  general  excite- 
ment. Ur.  Jo6i>ph  S.  Neif  (iV.  Y.  Med.  Joum.,  March,  lasCj  states  that 
lbs  inhalations  produce  in  the  beallby  ndutt  fluahing  of  tho  face  and 
quickening  of  the  pulse  and  respiration,  but  that  in  asthma  tlie  cfTcct 
is  to  quiet  the  respiration  and  cnu»o  fall  of  the  pulse  to  tho  normal  rate, 
and  to  produce  an  irresiHltble  desire  to  sloop.  He  oonfirnia  ihu'valuo  of 
pyridiu  iu  tbs  treatment  of  asthma. 

Expectorants  may  be  amiugud  under  two  bends, — Lbo  nausoaot  or 
eedativo  expectorants,  and  the  etimulatiug  expectorants ;  and  tho  gou- 
eral  proposition  may  be  laid  down  that  expectorants  of  the  flmt  class 
are  to  be  uaed  in  the  6rBl  stages  of  acuto  bronchitia,  while  uxpvctonints 


*  PjrIdiR  tt  lorull  dou  >  Tlalnnt  lulton.  JirailadtlS  ejaaoaia  anil  (^onrml  p&nil/Bia,  Atalh 
fj-om  faituroof  the roBplntiun, ■ilb uiarlcail  UlInT  ths lomptmliini.  It  ■iipmutln  WMtvpon 
lb*  blood  iCiQir  M  to  rorm  in«liBtinngli>l>in,  ami  tn  bo  b  piu-nljaant  to  Ibe  motor  nstVM  •■»! 
«lu>  t«  lb*  motot  MrlfM.  FoT  Jlieiutlon  of  ganBnil  )ihyiiol<ig>cal  aotior,  wa  Utiiia.  t'lrvJUH'^ . 
Aniiw,  MKti.,  IBBS I  nlio  Worltipimot  aiicl  Mgjor,  Ar-h.  J,  nyiol.  .\'»i-m.,  li.,  ISW  i  at** 
Fracnkal,  Ztiuth.  £7ih.  U*d.,  I8D0.  It  hu  bton  pn>^o*«4  •••  ptaollcaJ  Botl|:>jrcilo  ac^Ott 
but,  oa  aovouDtof  Iu  tondfinny  to  illriurb  tbo  blood,  II  Mnma  tn  b«  k  varj  iUac«raiu  ntu*ij 
(DraahfUiI,  Mtd.  Chrair.,  18S3,  uit  laOeur,  Johai  ffofktnt  Harp.  K*p.,  IBSD). 
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oftbo  Bocond  ctaKa  aro  to  bo  omployod  in  tbo  adi-anccd  8tngo»  ur  iu  Lliu 
chronic  Turiotics  of  llio  diacnao.  As  those  diwntiotl  co'iJiLions  gradu- 
ally mergo  mlo  ono  anothor,  so  must  tlio  practitiooor  balflcco  tho  in- 
grodjonu)  of  his  expotitonint  miKturos,  adupliug  tlieir  rclatEuns  to  tho 
iadividual  cuao. 

The  proHont  sooms  a  flliing  placo  to  nay  whut  is  necwaary  in  rognrd 
to  tliu  Use  of  Jruga  by  atomizathn.  In  this  method  of  adminUtralion, 
A  BuluUuriur  tho  niudiL-JEiu  uiiipluyod  \»  broken  up  by  s  mocliantcal  cou> 
trivaDco  iulo  a  fine  spmy  and  projcct«d  Into  tho  back  of  ihu  mouth. 
Thuro  can  bo  no  doubt  that  whon  tho  oponttion  ih  properly  performed 
the  ttpniy  roflchea  even  the  lineal  ramidcationii  of  the  pulmonary 
bronc-bi.  A  dtscussiou  uf  this  It  at  pru8unt  M>flrce]y  necoSdiiry.  Any 
reader  having  douht  upon  the  Bubjuct  will  find  tho  evidence  in  the 
work  of  0r.  J.  Solis  Cohen  {Inkalaticn :  iti  Therapeutics  and  Practice, 
Phi  la.,  1887). 

"Hie  following  rules  should  be  attended  to,  to  secure  tuocoufbi 
rc6ultA: 

1.  Ueo  the  etoain  atomiz<!rs:  alt  othor  forme  of  apparatus  ^\vo 
irregular  or  too  foeblo  currunlt*,  and  should  be  discarded. 

2.  See  that  the  points  of  the  atomixing  tubea  at-o  sharp  andfileait, 
—Dot  foul,  cmckcd,  or  with  their  cd^^i^  worn. 

3.  S«e  that  the  etoam  is  generated  equably  and  with  sufficient  force, 
and  that  the  BOlution  Uiied  if*  fh>o  fVom  all  solid  particles,  and,  unless 
otherwise  ordered,  about  the  temperature  of  the  body. 

4.  Never  allow  inhalations  when  the  patient  is  excited,  directly  after 
eating,  or  immodiatvly  aAer  exorcise,  unleea  especial  eircutnstancoa,  as 
in  hfl^mnptyitiH,  demand  haate. 

5.  Hare  the  flaes  mouth -speculum  Inserted  well  into  tho  mouth,  anu 
the  line  of  its  nxiti  and  of  the  propulsion  of  the  apmy  coincident  with 
that  of  the  mouth. 

6.  When  the  pharynx,  or  even  the  lar^-nx  only,  is  to  be  rcAohed,  the 
operation  is  veiy  simple,  and  respimtinn  should  bo  natural ;  but  when 
it  U  desired  to  make  applications  to  the  ultimuto  bronchi,  the  rospira- 
tiona  should  be  regular,  slow,  and  as  deep  aud  full  as  possible,  tho  lungs 
being  woU  emptied  at  expimtion. 

7.  Do  not  protract  tho  sitting  until  the  patient  is  fatigued.  Fivo 
minutes  is  gonemlly  long  enough  to  commence  with.  In  hiemoptyals, 
Lhis  rule  may  sometimes  be  departed  ttom  with  odrantoj^e. 

8.  Let  the  patient  give  his  whole  attention  to  the  maltor  in  band. 

9.  In  chronic  diseaiw,  one,  two,  or  throe  inhalations  a  day  are  usually 
sufficient.     In  acute  diseaao,  they  maybe  required  much  mora  often, 

,  as  o7ory  hotir  in  diphthen*. 

10.  Never  use  aiominUoD  for  th«  purpose  of  general  modicatioo :  it 
is  simply  n  method  of  applying  substances  locally  to  tha  roapiratory 
organs. 
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The  t«uli8taiic«s  used  by  atomization  may  bo  convcniontly  bitot 
08  follows :  • 

Dii-uEKTB, — Tho  only  dilueot  of  any  valuo  Is  warm  wattr.  lu  acutely 
injliiim'l  conditions  of  the  mvcous  membrane,  Xho  vory  froquont  appli- 
cation of  w4tor  at  about  tbo  tumpcnituro  of  90^  P.  will  oftoD  aflunl 
marked  roliof,  oupocially  in  laryrKjitis. 

AsTRiNdESrs. — Those  aro  employed  to  arroot  excesHivc  eocrotion  or 
hcmorrhafic.  Jq  thoir  uao,  it  must  always  lo  r«m«inbored  tbst  they 
arc  nioi-o  or  lus8  irrJUtiit,  and  thut  whllo  somo  porsoue  bear  tliom  vory 
well,  in  others  they  produce  very  haruiM  irritation;  aliw,  that  the 
idlot^yncraaioH  of  patiuuta  rary,  so  that  while  one  porsoQ  will  bust  biiir  a 
«urlain  ono  of  the  iistringontii,  a  Bocond  ma.y  bo  less  irritntod  by  another 
drug.  Tho  rule  is  lo  trj'  carefully  until  tho  pulmonarj'  idinsyDeraiiios 
ai*o  Imowii.  In  cases  of  exovsiiive  hronchial  secrttion,  any  ErriliitioD 
tsulGciaiitly  EOTcro  to  givo  origin  bo  tlghtnon  in  the  ohoet,  or  lo  mseb 
cou^hin^,  calls  for  the  mlhdrawal  of  the  medicine.  In  hamr,ptysis^  t 
greater  risk  can  be  judiuiously  nsaumed.  The  astringent  eubtttutujes 
employed  in  thin  way  arc :  Finst,  tannic  acid,  one  to  twenty  grains  to 
tho  dui  Jounco  of  water.  I  have  not  used  this ;  bat  it  is  said  to  bo  weQ 
adapted  to  ciuea  of  free  secretion.  Second,  alum,  %'arying  in  stron^b 
fruiu  a  solution  of  6ve  grainn  to  the  ounce  to  a  saturated  solution.  Tbii 
I  buvo  uaud  with  ^rciit  sutiafuction.  In  kctmoptyait,  only  tbo  strongosl 
preparation  ia  of  avail ;  in  bronchorrli<ea,  a  weak  solution  should  bo 
employed  at  first,  and  tho  strength  incrvnsed  pro  re  nata.  One  odvan- 
lago  this  drug  has  over  taunic  acid  is  its  compatibility  with  the  sul- 
phate of  morphine,  which  should  always  be  added  to  its  solution  when 
any  tendency  to  Lrritatiou  exists.  In  chronic  bronchitU  with  oxceiuiivo 
oxpectoralioii,  I  have  seen  tilum  produce  most  grttlitying  ryyult,. 
Third,  prcpftrations  of  iron:  of  these  the  solution  of  the  perchlorido 
has  boon  iiwd  in  Grout  Dritnin  and  on  tbo  Continent;  but  Moniicrs 
solution  {Liquor  Ferri  .%(/su!phatis)  is  much  preferable,  as  even  moi-c 
poworAilly  Glyptic  and  less  irritniing.  Ton  drops  of  the  solution  may 
be  added  to  tho  fluidouni^e  of  water  and  bo  used  for  the  trial  dooe.  1/ 
tho  luti<^  will  boar  it.  and  necessity  exists  for  a  sta-onger  solution,  the 
strength  may  bo  carefully  increased  up  to  balf  a  fluidrachm  lo  the 
ounce.  Acetate  of  lead  is  at  oni^e  astringonl  and  sedative.  It  has  been 
recommended  by  Beigel  and  by  Piebcr  in  the  advanced  stages  of  acuto 
cntarrha,  in  tho  proportion  of  throe  to  ten  groins  to  the  fluidonnco. 


*  Alleatlon  bu  beoD  mllod  lo  tin  iDbttUUan  of  frMh,  klmiMl  DMnat  TB|ior«  of  moHU« 
«f  nmmrii i&.  D*  niMins  of  it  (ary  ilmtilq  apjikratui,  nlr  Inailol  nitb  marlulo  uilil  ruior  U 
drkwn  Rt  ei^h  itujiintion  throii|;li  n  WMk  wal«r  of  ammonU.  lad  ol  ooune  roMbM  tb«  l«Bf 
«ii  tunnel  with  (h*  T-t-pim  nrtlxunuriotq.  l>r.  Lsbarmui  (ftn'f.  nx.J  f'lt,  MtA,.C\ir.  ff<p„18T4, 
1. 4IS}  Kffiiuia  llist  lie  him  «iiij>ti>j«t  ihii  (rilh  Ibo  b»pptMt  rvtulU  In  vat  buDitrvd  uid  tw« 
«uBi  uf  gmmilar  tntt  iknial,  thtonit  Itrtmrhilit,  icuKmn,  laltoofilitjj-aoujk,  ud  t*oa  oayiaa 
prcloritj     Moat  dragc'iiti,  I  b«li«<tB,  k«e|i  tbo  inbulen. 
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NASOOTfCS. — TVlion  t1ior«  is  gruat  larj'ngeal  or  even  bronchial  (rrila- 
lion,  (spociallj  in  iho  laryngitis  of  ndrnticod  phthisis,  half  a  gmio  of 
morphin«,  or  a  drachm  of  tincture  of  hyoscyamua,  will  oH^in  afford  vopy 
grent  roliof.  It  must  not  be  furgotli-ii  Iliat  tbo  const ItutioDal  olfooC  of 
the  narootio  ma^  bo  produceni  in  this  way. 

SoLTKRTS. — Ab  is  voti  known,  in  coif&in  respiratory  nfToetlonB  It  in 
very  important  to  ^ot  rid  of  a  fulra  mombraDe,  or  exudaUon.  which 
Appears  apon  tbo  mucoua  surfacos.  Somo  subntanooa  soiotn  to  cxort  at 
loftst  a  dugrcc  of  solvoat  power  upoD  tkici  matoriul.  Of  tbc6<!,  Linio- 
walvr  appt>ai-s  to  be  lliu  niuet  ulToctivo  and  tLo  loiist  irritaul.  It  should 
bo  uiwd  pure.  (Sod  articlo  on  T.iiac  (pott);  aleo  consult  Mci^  uuJ 
Poppor,  Distata  of  Children,  Tbila.,  1874,  p.  fiSO.) 

ALTEBATrvM. — In  chronic  ironMi'd*,  and  ovon  in  ohronio  oifa/rAal 
pneumonia,  or  phthisis,  balsamic  vapor*  have  lung  been  usod,  but  iitutiii. 
sation  is  not  noconaary  in  tttoir  application.  Muriate  of  ammonia  may, 
howovor,  bo  «o  appliod:  in  chronic  bronchial  catarrh  it  in  wmotiraos 
Rilvuntuguuuii,  and  in  acute  taryngitia  iuhalatiuuti  of  a  worm  saluralotl 
solution  of  it  are  often  very  useful.  In  chronic  Utrynyltis,  nitrate  of 
silver  may  bo  exhibited  by  atomizulion,  but  it  ib,  I  think,  much  better 
to  apply  it  dirocLly  by  iticana  of  tho  larj-ngoscopo  and  tho  briub  or 
proban^.  In  ca^os  of  fetid  expectoration,  carbolic  acJd  in  weak  eolnlion 
(f(tt.  l-li  to  f}i)  may  be  unod  as  an  antiituptic  and  altcrauL 


NAUSEATING  EXPECTORANTa 

Tho  three  nauseating  oxpoctoranta  aro  ipccacounba,  tartar  cmotic, 
and  lobelia.  As  those  aubttlimcus  aro  sufficioiitly  di»cu9s«d  elM^vrheru  io 
tbU  work,  it  remains  only  to  Bay  a  fow  vrordd  in  rogord  to  thoir  com- 
parative u&o  aa  oxpoctoranta. 

liOBKLiA  ia  usod  only  when  tho  inSamnintory  action  ia  complicated 
with  a  tondency  to  fipa»m  of  the  bronchial  muscle.  It  is  too  pow«r< 
fully  deproH«ant  to  bo  given  to  children  with  safety.  The  boat  expoo- 
torant  preparation  la  the  tincture  (Tiactttra  Lobdia,  VS.).  The  ordi- 
nary ox|>oL'lorant  do»o  of  thia  is  twenty  Io  thirty  drops,  oaually  ;^reD 
fa  combination  every  three  hours.  When  a  very  decided  improMioD  ia 
desired,  as  in  eome  ciues  of  asthma,  one  fluidrnchm  may  bo  exhibitod 
ovor^  two  houra  until  vomiting  (a  produced  or  roliuf  obtained.  tTndcr 
these  ciroutnslftnoes,  the  patient  »houId  bo  closely  watched,  as  lobelia 
in  these  large  doM«  sometimes  causes  very  alarming  symptoms, 

IpiCACUAKiiA  is  the  safest  and  most  used,  although  perhaps  tbo 
laBBt  powerful,  of  all  tho  aaunoating  oxpoctonnta.  It  ia  tho  only  ot>» 
that  Bhould  bo  given  freely  to  children.     In  tho  early  stages  of  oil  acute 
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inflammatory  cooditions  of  the  rcspii-ntory  mucoaa  morabranwi  it  is  of 
(irroat  service.  Tho  pwpnnilion  mosl  gcnoniHy  used  in  noute  bronchitit 
i»  tho  tj/nip,  tho  doae  or  which  Is  fVom  twenty  drops  to  a  toupoonftU 
every  two,  tliroe,  or  four  1iour«,  nocording  to  the  exigonctce  of  tho  caao. 
Any  of  tho  other  liquid  prppnrations  of  ipccucunnha  may  bo  employed 
in  n  corrcspondinfj  dose,  Tho  troches  of  ipecac  {Trochisci  Jpeeacttantut, 
11.6.)  each  coutAin  about  otiu-f|tiArt«r  of  n  grnio  of  ipecac,  and  may  be 
employed  in  catarrhal  i  oiuplaiDta.  The  trachea  of  morphine  ami  iptcati 
(7VecAisc4  MorphintB  et  fyeeaeuantta,  U.S.)  contain  each  tbu  fortieth 
of  &  grain  of  ntilphate  of  mor|>hine  and  tho  twolllh  of  a  grain  of  ipecac, 
and  may  be  uBwi  whon  au  anodj-ne  effect  ia  doHirable. 

Tahtah  Ehetio  ia  much  more  powornil  than  ipecacuanha  as  a  eoda- 
live  and  nnueeant,  and  muttt  bo  used  with  more  caro.  It  w  tho  most 
cQlcient  of  all  tho  oodntiro  oxpoctorantA,  and  utTordti  in  cnnee  of  ui^genoy 
a  very  efflciteiuus,  akhough  a  very  diHagi-eL^iiLlu.  inothud  of  putting  an 
end  to  an  attack  of  acute  bronchUis.  1  have  known  of  a  public  speaker, 
who  had  n'lten  in  the  morning  completely  ovorwholmcd  with  bronchitia, 
enabled  to  deliver  his  evening  speech  by  tho  judioious  UM  of  tnrlar 
emetic.  To  effect  thin  rapid  relief,  one-twelfth  of  a  grain  of  tartar 
emetic  should  bo  token  every  ten  or  fifteen  minutee  until  it  induces 
profUso  vomiting.  After  tho  nauHea  iu  pattl,  the  system  may  bo  toned 
up  for  exertion  by  a  lunoh  of  ale  and  oyttcre.  Tartar  emetic  iti  a 
poworfXil  remedy,  and  ia  especially  injurious  to  young  children,  in  whom 
it  ia  very  apt  to  induce  cellapeo.  It  is  therefore  contra-indicated  by 
infancy,  aa  it  al-so  ia  by  tho  existence  of  gn-ttro-intestiDol  inflammation. 
Thedo8«  as  an  expectoraiit  is  fVom  oue>twol(lh  toone-quartcnrof  agraln, 
repeated  according  to  circumtitances. 

ORINDBLIA.    U.S. 

This  is  tho  loavee  and  Howoring  topit  of  Grindclia  robasta,  a  plant 
Inhabiting  tho  oxtrcmo  wofttern  portion;*  of  the  United  Slatca.  In 
comraercQ  the  whole  herb,  including;  the  stoma,  rootei,  and  floral  beads, 
is  otnployod.  Tho  taste  is  warmish,  peculiar,  and  very  persistent.  It 
butt  been  affirmed  by  Dr.  Kademachor  to  contain  an  oil,  a  rosin,  and  a 
crystalline  alkaloid,  but  ilirthor  cbomicat  investigation  of  it  ia  urgently 
ruiuirud.  When  taken  ititei*nally  insufliciunt  doec  it  is  said  to  produce 
a  eenao  of  warmth  in  tho  stomach,  owing  to  its  local  etimutanl  influence. 

Wb  are  indebted  to  Dr.  Bufflngton  and  Dr.  V.  B.  Dobroklowski  for 
what  kiiourk-dLCu  we  have  of  tho  physiolo'^ical  ucticm  of  flrindclia. 
Unfortunately,  their  results  are  kno^ro  only  through  abntraete.  (Soo 
CentraVil.f  Mfid.  Witsent,  xxiii^  1885;  Amer.  Joum.  Med.  Sci.,  Jan.  18, 
1886;  Land.  Med.  Uec.,  March,  1886.)  Tho  drug  appears  to  have  very 
feeble  toxic  powers,  three  drachms  of  the  fluid  extract  being  roquii-cd 
to  kill  rabbits.  So  far  as  the  ncni-oua  syetem  is  concerned,  according 
to  Dr.  Bufflngton,  grindelia  first  pnralytes  the  peripheral  nervo8  of 
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MQMlllon,  noxt  the  scniior>-  aiilo  of  tho  spinni  cord,  nnd  finally  iiivt  Ircii 
tbo  motor  DciTo-trunks  and  tho  motor  side  of  tho  cord.  The  occurrence 
of  DAreosis  with  dilatod  pupiU  indicntcs  that  thoro  is  also  an  influonce 
exerted  opun  the  cerebrum.  In  wiinn-bloodDd  animals,  according  to 
tho  enme  investigator,  there  is  sloirinj;  of  tho  action  of  tho  hcnrt  by 
stimulation  of  th«  iohihitory  appanktug,  and  olcvation  of  tbo  blood- 
pressure  by  stimulation  of  tho  vaoo-motor  contra.  The  results  acbiovod 
by  Dobrolclowitki  do  not  seom  altogether  to  accord  withthe^ostntemcnta, 
■a  ho  found  that  both  Hmull  und  lurj^,  hut  nut  toxic,  duaea,  iacreaaed 
tho  puls«-mto  OS  well  as  the  arterial  tension:  atlor  toxic  do«o«  both 
pub(c-rat«  and  arterial  tension  foil,  tho  heart  beinu;  finally  orreBted  in 
diaslolu.  These  phcnomcno  woro  not  ftfioclvd  by  molntion  of  the  heart 
from  tho  nervous  By»t«ni  by  the  previous  uae  of  atropine  or  by  vaso- 
motor paralyHi!!!  through  division  of  tho  Rpioal  cord,  and  th»  iaolutod 
fh>g'8  hwin  -Kita  arroHted  by  tho  drug.  Dr.  Diibroklow&ki  further  foun<l 
that  the  drug  acts  upou  the  motor  norros  and  tlio  muscles. 

ToEBAFBVTics. — Grindfllia  has  not  boon  employed  for  tla  effect  npoo 
tbo  circulation,  and  in  the  doi)M  Uf^od  in  medicine  it  appears  to  cxort  no 
distinct  hifluonco  upon  tho  heart  or  arLerieti.  It  biw  been  largely  umhI, 
of\on  with  alleged  eroollent  results,  in  asthma,  and  in  bronchitis,  awtoot- 
ated  with  a  tciidoocy  to  bronchial  spoxm.  It  in  probable  that  in  thoau 
eases  It  not  only  baa  a  relaxing  influonce,  but  also  stimulates  the  mncooa 
mcmbmnc,  and  even  in  eJtronic  bronchitis,  o^pecinlly  of  the  agod,  it  ia 
Mid  to  do  good.  It  Jiott  qUo  been  employed  in  tchooping-cougk.  Its 
active  principles  are  probably  excreted  by  thu  kidneys:  henoe  after 
larij'o  doitcfl  thoro  nro  »omcttmo!(  oridoncos  of  renal  irritation,  and  in 
chronic  catarrh  of  (he  bladder  good  has  been  effeclod  by  ita  stimultmt 
influence  upon  tho  mucous  membrane  of  the  viseus.  It  has  abo  boon 
oiupleycd  as  a.  local  application,  with  alleged  good  rosuEts,  in  vaginitiSt 
applied  either  in  the  form  of  a  poultice  or  in  solution.  Tho  only  prepiu 
ration  for  internal  use  is  the  /ttiid  extract  {Extractum  GrindetitB  FZuidum), 
of  which  tho  doso  is  twenty  to  sixty  minim;).  The  l\imes  of  burning 
ftrindelia  are  also  sometimes  inhaled  with  allugvd  relief  by  o^tlmiatics. 
Tho  plant  should  bo  stooped  iu  a  solution  of  nitre,  dried,  and  burnt 
apon  a  plate,  or  may  bo  smoked  in  cignrottos  or  iu  a  pipe. 


STIinjLATlNG  EXPECTORANXa 

AMMONn  CHLOEIDUM-CHLORIDB  OF  AMMONIUM.    TJ.S. 

(NH,HCl— NH^Cl.) 

t^toride  of  Ammonium,  Muriate  of  AvanoHta,  or  Sai  Ammoniac,  is  pnv 
pared  by  heating  with  chloride  of  aodiiun  the  sulphate  of  ammonium, 
which  la  obtained  (Vvm  gas-liquor  by  the  addition  of  sulphorie  acid. 
QasJiiptor  is  a  water  which  hiut  boon  used  to  wash  ordinary  buming.fras, 
and  oontnina  largvly  of  the  cnrbonato,  hydrocyanato,  hydrotnilphate,  and 
sulphate  of  ammonium.    The  autphate  qf  ammonium  ia  cot  itself  om- 
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plo/cd  (IS  A  medicine,  but  is  officinal,  becniiso  tbo  othor  projMinitious 
of  Amiuonia  aro  mode  from  it. 

Mm-iato  of  ammonia  is  a  white,  tranHluccnt,  fibroust,  nnd  Utugb  salt, 
free  from  odor,  bul  huviag  a  sharp,  saline  taste.  It  occurs  iii  lar;^  oon- 
cavo-convcx  plates,  disaolvca  in  three  parLi  of  cold  and  in  oao  part  of 
boiling  water,  and  at  n  red  hont  aublimee  without  decomposition. 

Pbybioiaqical  Action. — "When  applied  in  a  solid  lorm,  or  in  a  con- 
centrated nolutioQ,  the  chloride  of  ammoninm  nct!^  as  nn  irritant  upon 
niw  Burfaces  and  upon  mucoua  mombrauea.  Tbis  iiiflueiicu  Hoema,  how- 
oiror,  not  to  bo  BUfficientl^  powerful  to  enable  Iho  drug  in  any  doeo  to 
produce  lethal  poisoQing :  at  least,  Oesterleu  {ireilmittdUhre,  Tabingon, 
IB5I)  statod  that  ona  of  his  patients  took  two  ounces  of  the  »utt  with- 
out BufToring  an^  more  eoTm-o  ronulta  tbAb  oolioky  pains  and  eome 
diarrhuea. 

If  some  of  ttio  oldvr  oxporimeateni  are  to  bo  crodik'd,  its  liiflaenca 
upon  (ho  lower  animals  is  more  powerful.  In  the  experiments  of  Dr. 
Smith  (quoted  by  Stille),  two  drachms  of  tbo  6alt  applied  to  the 
vouiidod  thigh  of  a  dog  cniuted  death  in  from  twelve  to  thirty-aix 
hount,  nnd,  according  to  Orfiia,  tho  same  quaulity  dissolved  in  two 
oimcoH  of  water  and  introduced  into  the  stomach  of  a  dog  cutusod  vio* 
lent  coQTuUioiifi,  with  great  tetanic  rigidity,  and  iiDally  death.  Arnold 
(Wibrncr,  Vie  Wirkungen  der  Arsneien  vnd  Gi/te^  Munich,  1831,  Bd.  i.  p. 
143)  found  that  thiriy  graiiui  will  kitl  n  fnbbit  in  ten  minutes.  On 
tlie  other  hand,  in  the  more  ri'ccnt  atudius  of  Dr.  Kabutcau  {L' Union 
Medktik-,  IdTl,  p.  330),  half  a  drachm  injected  into  the  veins  of  a  mod- 
crale-iiizcd  dog  had  no  apparent  effect,  while  ore  draehm  only  prodaeed 
muscular  weakness,  deepening  into  tem]>orary  paralysis  of  the  hiDd 
IcgH,  vomiting  without  diarrhcea,  and  general  prostration  for  (bur  or 
fire  houT». 

The  chief  Intorost  of  the  clinician  in  the  phj^iological  action  of 
murinto  of  ntnmonia  centres  in  its  otTeots  u-hon  given  coaliimously  for 
some  time.  The  oMer  writers  upon  the  subject  asAcrt  that  its  influence 
on  the  heart  is  a  sudntLvo  one,  but  that  it  iucrooaua  the  capillary  circu- 
lation (Sundelin,  JieUmittelU'hre^  Band  i.  p,  ISO,  Berlin,  1853).  This 
opinion  appears  to  mo  to  bo  founded  chiefly  upon  speculation  and  in- 
ference, and  not  to  havo  any  sufltcient  haa'ia.  Whatever  may  be  Iho 
action  of  very  lar^o  amounts,  I  have  never  been  able  to  perceive  that 
nmriato  of  ammonia  given  ia  ordinary  doses  has  any  decided  influ- 
ence upon  the  circulation.  Acconling  to  Sundelin  and  other  autbori- 
tSe»,  the  drug  when  nivon  fmcly  find  conrinuoiisly  produces  a  profound 
intpreM:0Q  upon  tho  blood  itself,  Ic&ijoning  its  plaatieity  and  impairing 
its  conatitution.  One  case  of  profound  and  othenrise  inexplicable 
prostration  and  typhoid  coiiJition,  which  occurred  in  a  patient  who  was 
taking  nearly  a  half-ounce  of  muriate  of  ammonia  per  diem,  has  eomo 
under  my  own  notice;  and  Dr.  Ubam  reports  {Mei.  A^ew^  xl.  -156)  a 
case  in  which  nn  eruption  of  bloody  bleba,  with  liemnturia,  hemor- 
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rlingM  (Vom  mucous  mombran«a,  and  grc»t  pro»lnition,  was  nppatxjQtly 
pruducod  by  the  prolonged  utto  of  the  salt.  Tlie  elaborate  analy:rofl  of 
F.  W.  BScker  (Beitrage  :ur  JleiUmnde,  Bd.  ii.  p.  170,  Crcfcid,  1849), 
■Ithongh  somuwhnt  discordant,  indicate  that  eal  ammonino  doos  im< 
povcrish  the  blood,  since  in  aomi)  inatnucos  thuro  was  a  docldcd  dccrcoso 
in  tho  solids.  Arnold  {loc.  cit.)  ulso  notieod  that  In  dogit  ]toiflonvd  witb 
muriate  of  ammonia  the  blood  contained  tesa  than  the  normal  por- 
contaf^  of  solids.  In  at^^cord  with  thi^  reputed  itction  on  tho  blood  ia 
the  effect  of  tho  drug  upon  tho  urinary  seerotion.  In  a  very  elaborate 
•oriefl  of  experiments.  liocker  {loc.  cit.,  p.  I5S)  found  tliat,  given  to  a 
hcallbj  man,  Hftl  nmmouiiK  iiicrcMod  very  notubly  all  tlic  solids  of  tho 
urino,  except  Iho  uriu  ncid,  which  wa&  Tory  slightly  diminliihod  ;  and 
Rabutenu,  in  an  invostigalioD  in  which,  by  identity  of  diet,  elc^  all 
aourcus  of  fuiliicy  were  ns  far  aa  poiuiblo  excluded,  I'ouud  tbal  the  ex- 
cretioD  of  urea  was  very  dooidcdiy  increoaod. 

The  opinion  has  long  provnilod  thnl  tho  muriate  of  ammonia  ospo* 
oUlly  nfTeciK  the  mueouH  m«mbrnnB!i,  and  Dooker  believes  that  in  tliem 
It  hoAtons  very  greatly  the  nutritive  changes  and  the  exfoliation  of 
epithelium.  Clinical  exporionco  htui,  I  think,  demon»lratod  that  the 
drug  doeii  act  especially  upon  tho  mucous  mombmnes;  nlthaugb  it  is 
very  difllcult  to  bring  iurwurd  any  de6ailo  tangible  proof  of  this. 

Tho  muriate  of  ammonia,  when  ingested,  probably  ontora  into  all 
the  excretions,  ainco  Rabutoau  (^L' Union  Med.,  t.  xii.  p.  339,  1871)  has 
found  it  in  the  saliva.  The  same  observer  has  shown  Ihnt  tho  ohiof 
elimination  takes  phico  through  tho  kidney's,  since  he  found  in  the 
urino  almost  nil  of  the  nalt  that  had  been  taken. 

THERAFXirrtcs. — In  the  last  century  chloride  of  ammonium  wu 
very  oxtonsividy  u»od  in  inffrmittfTit  /ever;  but  at  present  the  salt  ii 
rarely  or  never  employed,  although  Aran  (^BuUrtia  7Ttirap.,  L  xii.  p. 
34-()  bat  attempted  to  revi%-v  the  pructicv,  and  assorts  that  he  has  bad 
very  good  offoct«  resulting  IVom  it, — in  ibirtoon  cowss  of  intormittcot 
fever  curing,  by  tho  exhibition  of  two  drachma  a  day,  ncvon  at  once, 
four  after  the  second  paroxj'sm,  one  after  (be  third,  and  one  after  the 
fourth.  The  chief  present  um  of  the  muriate  of  ammonia  is  os  n 
remedy  in  acute  and  in  chronic  brcnchUta :  in  the  6r«t  variety  of  the 
disease  tho  drug  should  not  bo  oxbibited  in  the  first  stages ;  iMit  after 
active  inflammatory  action  has  been  Hubduod  by  tho  sedniive  expocto- 
ntnto,  it  is  very  useful.  It  is  very  largely  employed  in  the  ealanha  of 
young  children,  and  is  often  of  great  eorvico.  In  Ciermany  tho  remedy 
hns  been  extonaivoly  exhibited  \n  Qattric  and  intestinal  calarrka.  Dr. 
\V.  Stewart,"  ns  the  rci>ull  of  a  large  experience,  highly  commends  Ita 
use  in  chronic  torpor  of  the  Uver,  chronic  hepatitis,  and  hrpatie  aiieeu. 
In  the  fir«t  of  tbeM  affections  I  bav«  employed  it  tea  limited  extent, 
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with  very  good  effects.  Dr.  Stewart  gives  twenty  grains  of  it  three 
times  a  day,  niid  contintiM  Ita  two  for  wooks  or  Qvoa  monlha. 

In  various  neuralgiaa,  espnciiillv'  in  the  ovarian  variety,  but  to  a  loas 
extent  in  migraine  nnd  other  tornm,  sal  ammonino  has  bocn  largi^y 
omployod  for  thu  purposo  of  relieving  pain.  Thirty  grains  of  it  aro 
given  in  ciombination  with  ftwm  two  to  five  drops  of  tinctare  of  aconite 
root,  and  the  dose  is  repeated  in  half  an  hour,  if  necessary. 

ADMiNfSTRArioN. — The  usual  doao  of  tho  muriute  of  ammoais  la 
catArrk  is  Crom  five  to  ton  grains  throe  or  I'wur  times  a  day.  TbU  doem 
is  (fiven  in  a  lablospooiiRiI  of  water,  to  which,  for  tho  purpose  of  eoa- 
oonling  tho  taste,  fVom  fire  to  ten  graina  of  lifiuorice  ma.y  be  atlilod. 
Tho  irochfS  (  Trochisci  Ammonii  CMoridi,  U.S.)  contain  two  grains  each, 
nnd  arc  uaed  u  a  local  etimulonl  to  the  fauces  and  tha  opiglottia. 


SBNBJaA-SENBaA.    U.S. 

The  root  of  Polygalu  Sonoyn,  a  small,  bcrI).icoous  pcronnial,  Eodigo- 
DOUfl  to  tho  Middle  and  Southern  United  Slalea.  The  root  in  several 
ino]io<i  long,  very  much  contorted,  of  a  peculiar  feeble  odor,  and  n  taste 
at  first  swootiuli  bui  afterwards  acrid.  It  h  difiCinguiiihed  by  a  koel-lika 
line,  shorter  than  tho  root,  and  presenting  lh«  appenraiica  as  if  a  string 
were  drawn  tightly  under  tho  bark  from  end  tu  end.  Quuvonno  di»- 
covored  in  senega  a  peculiar  principle  which  ho  naraed  Poiygalic  Acid, 
although  ho  thought  that  it  watt  closely  allied  to  saponin.  Tliero  has 
b«eii  much  discussion  among  chomii^ts,  btit  it  now  eecms  probable  ttint 
polygalic  acid  QTsenfgin  in  diittinct  from  mponiii,  a  ghicoitide  (ii-At  found 
in  the  root  of  Snponnria  offlcinalitt,  but  known  to  exiitt  in  a  great  trniny 
plants.* 

Theoapkcticb.— flenega  is  chiefly  osed  as  a  stimnlant  to  tho  mncons 
mombruno  of  tho  lungs  in  chronic  broncKUia  and  in  tho  very  advanced 
stages  of  the  acut'O  diaordor.  It  ia  believed  to  be  one  of  tho  moisL 
gttmubint  substances  of  its  elnsa,  nnd  («  thcroforo  contrnindicalod  by 
neuto  pulmoniiry  inflammatfnn,  and  la  indicated  by  n  relaxed  stiito  of 
tho  bronchial  mucous  membranes.  If  its  stimulant  effect  bo  modified 
by  combination  with  tartar  emetic,  It  may  be  given  in  acuto  bronchitis 
nt  an  earlier  nfngo  thnn  it  could  bo  used  by  itself.  Senega  is  I<K-at]y 
irritant,  nnd,  when  adininistorod  in  large  donct^,  produces  vomiting, 
which  is  probably  reflex  in  its  origin.  In  ovordosM  it  not  only  vomit*, 
but  also  purges  :  it  ia,  however,  nover  used  for  these  purposes.  Senega 
has  been  oiii ployed  asanoinTnunagogue  \ii  amenorrfuea  and  ns  a  diuretic 
in  dropsy,  but  has  achieved  no  permanent  reputation  in  thcao  disorders, 
Tho  abstract  (Abetradam  SenegcE,  U.S., — doso,  five  to  ton  grains)  and 
the  Jlttid  e-xfraet  {Esetraetnm  Seneyiv  Flaidum,  U.S., — done,  ton  to  fif- 
teen drops)  are  officinal,  bwt  the  st^rvp  (iSyrupw  Senegee^  U.S., — doso,  a 
fluidrachm]  is  usually  ornploycd. 

'  For  ui  vlaboraU  aboiDtiw]  kikI  pbf)iolQg1«l  tlwij,  it*  AtlBr(.<lTi<il,  d,  /to i ■■  u Ivt 
I»tt.  1.  Dvrfnt,  I&SS,  1.). 


BXPBCT0RAS7S. 


AMMONCACUM— AMMONIAC.     a.& 

The  concrete  juice  of  nn  umliellireroiia  plant,  Dorvma  Ammoufacum, 
«  rmiiro  uf  P«rp»i«,  It  h  anid  tu  exiido  from  punctures  made  in  the 
plants,  and  al»o  to  bo  oblainod  by  a  j>rocreM  similar  to  that  omplu^'cd 
Id  tho  caw  of  asafclidu.  ll  ia  a  gum  rveiti,  containitif;  a  UtUe  vulalile 
oil,  and  occurs  in  commorco  m  irrc^ilarly  globular  yollo^ri^4h  tvara, 
from  tho  KZQ  oT  a  j)in  to  that  of  a  largo  ohostniit,  hard  and  brittlo 
when  cold,  and  brcakini;  with  a  emooth  rcdinous  fincture ;  and  ia  irreg- 
ular mottled  ma»HC8,  composed  in  part  of  toara,  and  containing;  many 
iinp(iriti«ji.  The  odor  U  Inint  and  disii^ruoalilo,  the  taate  biLterinb, 
Bwovlidb,  and  Bomowhnt  acrid. 

TasiuPEDTtcn. — The  infiucnco  of  ammoniac  upon  tho  general  !iy»tcm 
is  very  slight.  It  is  a  l(K;al  irritant,  and  therefore  in  lari^e  dosc^  is 
"apuble  of  producing  vomiting  and  purging.  It  waa  formerly  cm- 
ployed  an  a  nervous  ittiinulant,  but  iln  internal  n.^e  is  now  ro»tricle<l 
almost  exclusively  to  chronic  bronc/iitis  with  either  dcBcioot  or  oxcuMsivo 
«v€rolion.  Tlic  doso  of  it  is  twenty  to  thirty  grains ;  of  the  oflicinal 
mU-fure  (J/irturd  Ammonuici,  U.S.),  a  tabloitpoonf^il.  There  are  two 
officinal  plaHiers  of  ammoniac:  tlie  Emplastrum  Ammonutci,  which  is 
•iRcd  aa  a  mild  counter-irritant  and  03  a  local  ntimiilant  to  promote  the 
reAolution  of  scrcfuious  tumors  or  enlargtttl  joinU,  and  tho  EmplaMntm 
Ammtniaei  cum  If^/drargyro,  which  contains  mercury  and  sulphur,  and 
u  employed  a.s  a  local  ntimulant,  alterative,  and  diacuticnt  in  th«  same 
afluctioaei  ad  the  fintl-named  plaster,  and  in  sifpHUttic  noda  and  tMmoT9: 
lie  excomal  use  in  said  to  have  caused  ealivation. 

S0LPHDKETTBD    HYDROGEN. 

A«  n  BCKjncnco  to  the  bacillus  theory  of  pblbt9i»,  in  July,  1830,  Di. 
BergooR  propone*!  before  the  French  Academy  of  Science  a  method  of 
Treating  tubvrculoais,  the  central  idea  of  which  ta  the  injection  of  Mil* 
phuretCcd  hydrogen  gOd  diluted  with  pure  carbonic  acid  into  llie  Inrf^ 
inlotttino.  The  appantua  employed  consi«t8of  a  largo  caoutchouc  bag, 
tiUud  with  carbonic  acid  gas,  connoutod  with  a  WouIITc'h  botlio,  which 
ia  in  turn  united  to  a  tube,  tho  other  end  of  which  is  insert«d  into  tho 
roclum  of  the  patient,  so  that  by  compreeaing  tho  bag  the  carbonio 
acid  is  fonNMl  to  bubble  through  a  nolutien  of  sulphuretted  hydrogen, 
natural  or  artificial,  and  [tniu  into  the  intoalino.  fiurg«oa  preferred 
Datural  sulphur- water,  but  artificial  solutions  have  boen  uaed  much 
more  exteoMvcly.  In  the  Hopital  Oc»chin  the  foUowiog  Bolutioiia  wen 
employed,  fltteen  cubic  ceiitimutres  of  Ko.  1  beinj^  used  at  ORo  afanee. 

Solbtids  So.  1. — Sulphide  of  sodium,  pure,  ton  jtarts  by  welgbtf 
diatillod  water,  enough  to  make  one  hundred  purls  by  weight. 

One  cubic  centimetre  of  this  liquid  disengages  exactly  -too  cubic 
centimetrea  of  sulphuretted  hydrogen,  when  there  is  added  to  it  one 
cubic  centimetre  of  the  following  solution  (Xo.  2); 
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SoLonorj  No.  2. — Acid  tarlanc,  twcnty-fivo  parte  by  weight;  acw! 
ealicylic,  ono  part  by  weight;  distilled  water,  one  hundred  parts  by 
weight. 

In  the  Phihululphia  Hottpitnl  Ti'utii  three  to  five  pintB  of  cui'boaio 
acid  wore  foroud  through  a  solution  of  ton  grains  eat^h  of  the  chloride 
and  the  sulphide  of  sodium, — auLphii rotted  hydrogen  being  formed  by 
the  roaelion  between  the  aulphiUo  of  calcium  and  ihu  tarbenie  acid: 
tints,  KaS  -|-  CO,  +  11,0  =  NaCO,  +  1I,S.  It  is  plntn  that  the 
amount  of  ^ulphurutted  hydro<^u  reocived  hy  the  paLiunt  niuat  bo  Tcry 
variable  orvn  with  the  IlopiCal  Cockin  BOlulion,  while  the  plan  adopted 
in  Philadelphia  is  still  more  unsatisfactory.  According  to  M,  Morvli, 
twoiity-five  cubic  ccntimclrca  is  the  doeo  of  the  gas,  Jn  over-amounta 
fiulpHurotted  hydrogen  acts  a^  a  deadly  poison,  and  in  the  hospilul  of 
the  Uni^craity  of*  Pennsylvania  a  qunn  of  a  mixture  containing  equal 
quantities  of  curbonie  acid  and  sulphurottud  hydrogen  injected  into 
tbe  rectutn  i-au^cd  in  thrae  minntcs  unronHciousnoas,  with  soarcoly 
perceptible  rospinttionti  at  the  rate  of  one  hundred  a  nunuto,  and  im* 
perceptible  puluc,  ttymptoma  subsiding  in  fifteen  minutes  under  iirtifleial 
respiration  and  other  treatment. 

There  i»  no  proof  thut  eulphurcttod  hydrogen  is  poiHonouA  to  the 
tubcrolo-bacilii,  and,  after  an  cxtraordianr}-  but  ver>*  tcmporur^'  popu< 
liirity,  tlie  Bc-rgoon  trealmunt  of  phthisis  haa  fallen  into  desuetude. 
Jly  own  oxporimifa,  hovvovor,  has  led  mo  to  the  very  posttivo  belief 
that  suli)huretted  hydrogen  may  bo  very  usotbl  in  tho  treatment  of 
various  eatarrlis,  and  that  when  in  pktkiii4  espoctoration  is  v^ry  freo 
it  may  do  mut-h  goad,  not  by  curing  tho  origtnal  pathological  procoM, 
but  by  iillcviating  ihc  calnrrh  cnused  by  this  proceiw.  In  chronic  bron^ 
chitis  with  expectoration,  in  catarrhal  pnr\imoni(u,  and  in  asthma  with 
much  bronchial  inflammatioa,  sulphuretted  hydrogen  is  a  valuable 
remedy.  My  own  expcriuuco  is  also  quite  positive  thai  when  admin- 
Utered  persistently  for  months  it  may  bo  of  service  in  chronic  joitf. 
It  is  probably  uLio  usuful  iu  man}'  cafien  of  Hkin-discaac.  It  is  in  thcna 
affections  of  the  muoous  membranos  and  of  the  sUin,  and  in  the  pmly 
dialheeis,  that  tho  eo-rnlled  Bulphur  spring  have  boon  used  from  time 
{rnmomorial  by  innumernblo  pnliunts.  The  method  of  admiriistmlion 
employed  by  Borgeon  is  barbarous  and  posscesee  no  advuntuges  what> 
over.  Under  it,  it  is  impossible  to  determine  exactly  how  much  sul- 
pburiattod  hydrogen  ia  exhibited,  whiio  in  moat  eases  tho  colon  is  mora 
Honiiitive  than  is  the  stomach  to  the  local  action  of  tho  drug.  A  much 
better  method  i^  tho  exhibition  of  Aulphuroltcd  hydrogen  by  tho  mouth, 
either  in  tho  form  of  the  natural  suiphnr-walem,  or,  as  I  have  cm- 
ployed  it,  by  menns  of  water  saturated  with  sulphuretted  hydrogen 
and  carbonic  acH  gaa.  Thi»i  water  is  very  readily  propared  by  a  small 
apparatus,  is  not  objected  to  by  mo^t  pnticnls  after  the  first  day  or  two 
of  its  taking,  and  usually  does  not  disagree  with  tho  stomach;  although 
thoro  are  coses  in  whicU  it  causes  so  much  abdominal  disturbance  that 
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its  nso  has  to  bo  iihantloncd.  The  drwo  of  the  saturated  solution  is  two 
to  four  OUDCOH  thrco  or  four  tiintM  u  ifaj.  Aftor  tbu  larger  dosos  tho 
odor  of  the  jjaa  apon  tho  breath  bucomca  veiy  poreeptihle. 

Olech  Saktali,  Oil  of  Sandal  Wood,  in  a  palo-yellowiidi,  ntrongly* 
pungent,  aromatic,  and  spicjr  volutit^  oil,  obtuincd  from  Iho  wood  of 
thd  Sanialum  albnm.  It  is  a  stimulant  or  Jrriianl  to  th«  varioiM  mucotia 
metnbmneii,  and  trbile  its  jreneral  action  upon  thu  nyiitein  iiunot  known, 
it  is  a  very  valuable  reoiudy  In  cl^onic  bronchitis,  and  in  tho  advanced 
stagea  of  acute  l/ronchitia,  and  aW  in  the  advanced  dtagOH  of  gonorrkira. 
It  ioems  to  be  more  ntimiilnrin^  thnn  ilio  oil  of  eiicnlyptuei,  end  mthor 
leaa  80  than  torubono.  From  tun  to  iwunty  drops  may  bo  given  uvory 
three  or  four  hours  in  rapsiiteH,  entiiUionn,  or  on  sugar. 

Balsakuu  PEtttrviASUM.  or  Bnham  of  Pern,  is  ohiainwl  from  Myro- 
gpermum  Peruiforuni,  a  tr««  of  Centml  America,  by  making  inci*ioiia 
\a  placee  which  have  beon  proviounly  bcaion  with  clnbii,  slightly  bum* 
ing  them,  catching  tho  juice  in  old  rage,  and  flnnlly  boiling  tlioAO  in 
wator  and  ikimmlng  ofT  tho  bal«um  a^  it  rinea  to  the  surfaoo.  This 
balsam  \n  a  viscid,  honey-lilcfl,  fragrant,  brownish  fluid,  of  a  warm,  bit> 
tcrisb  tn'^lo.  which  haa  boon  shown  by  BrJiutJgnm  and  Xowack  (Oti- 
tralh.  Klin.  Med.,  xxiv.,  1689)  to  bo  practically  devoid  of  antiaeplic 
propcrliofl.  According  to  Fremy,  it  contains  not  benzoic,  but  oinnnmio 
acid.  It  has  been  iWfd  in  chronic  eatarrh»  of  tho  respiraioiy  and  live 
genito-urinary  tiystem.  in  doses  of  half  a  flnidrachm. 

Balbamuu  TOLtiTAircx,  or  Balsam  of  Tolv.,  ia  obtained  fWtm  a  tre« 
very  closely  allied  to  that  which  yleltU  tho  balsam  of  Pern,  if  indoed  It 
bo  rot  identical  with  it.  Tho  incisions,  however,  are  not  burnt,  and 
tho  juico  is  simply  caught  in  veascK  Balsam  of  Tolu  ia  at  first  a  thick, 
▼iaHd  fluid,  bat  by  titno  it  is  converted  into  a  hard,  trnnsluront,  roslnons 
Mild.  \t»  odor  is  highly  fVagrant,  and  its  tante  vanilln-libo.  It  contain! 
cinnamic  acid  and  a  volatile  oil.  and  its  ntedicnl  properties  nra  tbo  mmo 
aa  those  of  tbe  balsam  of  Peru.  On  account,  howovoi,  of  its  grateful 
laato,  it  it  proforrod  to  tho  latter,  and  U  rory  much  tiacd  to  flaror  m«d>- 
oines,  ecipocially  cough-mix turos.  In  largo  doses  (gr.  xx  to  gr.  xxx 
ercr>'  thrco  hours)  it  viay  bo  of  some  valuo  in  chronic  catarrh,  but  na 
generally  used  ita  proparatlons  arc  simply  ngrooablo  robiclcti.  Tbo 
dOM  of  tho  tinetvn  (Tinctura  Totutana — I  to  10,  IJ.S.)  U  ono-balf  to 
one  flnidrachm;  of  tho  much  moro  fVo^uoully  usod  gt/np  {Synipna 
Toit^nus,  U.f^.),  half  a  fluiduunco. 

ArJJtiM.  U.S.,  or  English  Oartie,  tho  olovo  of  Allium  Hitivum,  con- 
tains a  volatile  oil,  which  is  a  stimulant  in  small  doses  to  digestion, 
and  is  also  a  stimulating  cxpeolorant  onon  of  very  groat  sorvico  io 
««rtai&  stagM  of  bnnchitia.    It  it  in  llngertng,  doop-M«ted  "cctd*'*  that 
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I  haro  derived  onpocUl  benefit  fVom  its  use.  It  is  also  Tory  valua^ 
in  tho  acute  l/ronchitis  of  infants,  whon  the  powers  of  tho  syslom  Itogiu 
to  give  out.  The  »il  of  garlic  is  fUrlhor  bclicrod  to  have  the  abilitjr 
to  tttiiiuilnto  Iho  oxpulndro  function  of  tho  smntl  Lironchinl  tiibct*,  auJ  l« 
cerUiiily  a  powerful  rubofocianl  and  a  dociiloi  nun'ouK  fitimulant.  For 
thcso  rciuiona,  garlic  poultiofiti  aro  a  favorite  appliaation  in  the  aculo 
suffoaitive  catarrh  of  infants,  and  a.ro  not  mrci^'  npplicd  to  tho  spina, 
legs,  and  feet  in  general  inftiniilc  convulsions.  They  urc  mudo  by  niraply 
rodiiciii;;  thv  garlic  to  a  pulp  by  pounding.  Wliou  a  continuous  appli- 
ciiLiun  is  dosirablo  to  tlio  doHcitto  0}<in  of  an  infant,  as  in  catarrlt,  it  is 
ifeiiumlly  noco9»ary  to  reduce  tlicir  strength  witli  Oaxsoed  meal. 


SciLLA,  or  Squill,  is  odo  of  tho  most  used  of  the  ettraulating  ospto- 
torantn,  coming  cspctinlly  into  piny  in  tho  advanced  Blagca  of  ordiniii;y 
bronrhitis.  Tho  st/rup  (^Sympvs  ScilUe,  U.S.)  is  iho  favorite  expoctoniul 
preparation.  Ah  it  cuntuins  acetic  acid,  it  is  incompatible  with  the 
earboTiato  of  ammonium.  The  Compound  Hyrvp  of  Squill  {Sifrvpas 
8ciU<B  Compositui,  U.S. :  squill,  eono^a,  Au  ono  hundred  and  twenty 
part-i;  tartar  omotlc,  thrco  parts  tn  tvro  thousand  parts)  contains  one 
grain  of  tartar  emetic  to  the  ounce,  and  is  therefore  aodalivo  to  tho 
circulation,  although  HtimolnDt  to  tho  broncbinl  macoue  mombrano.  It 
iit,  of  course,  in  large  dnnoa  a  powerful  emetic;  and,  under  the  nnmo  of 
Coxe's  Hive  Syrup,  it  is  very  frcquurilly  used  in  iho  domestic  treatment 
of  croup.  Tho  d(MD  of  tho  Rimplo  oyrup  is  one-half  In  ono  fluidrachnii 
of  tlio  compound,  twenty  to  forty  drops;  a«  an  emelie  to  children, 
ten  drops  to  a  fluidraehm,  according  to  age,  repeated  ovory  twenty 
miniUoH  until  it  operates. 

Fix  LtQtnDA. — Tar  is  n  black  i>em,t-liquid  substance,  of  peculiar  odor 
and  tn^iu,  obtained  by  tho  destniolivc  distillation  of  various  sjwcies  of 
pine.  Tho  lit^r  used  in  this  country  iii  atmo»t  oxcIusiTcty  tho  product 
of  the  Pinus  paluslria  of  Xorth  Carolina  and  other  of  the  Southern 
States.  In  composition  it  is  very  complex,  containing  pyroligneous 
acid,  cJ*ea8ote,  entpyraumatic  oil,  and  a  number  of  more  or  Iwss  peculiar 
principles.  When  distilled,  it  yieida  an  oily  liquid,  known  as  oH  t^f  tart 
and  a  solid,  black  residue,  pitch.  It  ia  freely  soluble  in  alcohol,  clhor, 
and  the  fixed  and  volatile  oils,  and  also  to  a  slight  extent  in  water. 

PuvHioLootcAL  AcTioM. — As  tor  tontainn  a  notable  proportion  of 
creasoto,  if  taken  in  sufTicient  quantity  it  is  capablo  of  oxcrUng  Uio 
pocnliat-  Influence  of  that  agent  upon  tho  system.  But  creAsole  is  not 
tbo  only  active  principle  in  it :  heneu  tar  diJlein  fttim  that  drug  in  acting 
more  than  it  does  upon  tho  mucous  membranes.  That  tar  Is  cajniblo  of 
acting  a«  a  poi^o  is  ahovra  by  the  cuae  reported  by  Tuylor  (Principles 
and  Practice  cf  Medical  Juriipruderice,  2d  od.,  vol.  i.  p.  331),  in  which 
death  rosiiUcd  in  a  man  fi'om  ttUting  by  niintaUo  the  oil  of  Ijir.  To 
cause  death,  lor  il<aelf  would  iiAve  to  be  ingoatcd  in  enormous  quantity. 
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■ID4W  B  tailor  ((leeofding  to  Sini6)  is  fiaid  to  hur*  recorerod  after  Iniing 
between  n  plot  and  a  quart  of  It. 

Appliod  to  any  part,  tar  act«  as  a  very  decided  stimiilaiit. 

TnKiiApEUTics.— Tar  is  u&&d  iiiternally  almoBt  solely  aa  a  Btimalanl 
espoctORint  in  the  advaneod  nagcra  of  obstinate  acute  bronchitis,  or  in 
chronic  brfiachiiis.  lis  cMvl' uhq  in  medicine  is  in  ohronJo  difteftses  of 
the  skin,  00  a  stimulant  npplioalion  in  the  form  of  the  officinal  ointment 
(  CTiijKrtiiiim  PicU  Liquidir^  U^,— eqnal  parte).  In  many  cnnca  tliia  is 
too  severe,  and  the  strongtb  must  be  reduced.  ProfMHor  Hcbra  gta(««, 
in  his  work  on  diseases  of  the  skin,  that  if  it  be  applied  loo  ft-eely 
enougli  of  the  tar  may  to  absorbed  to  darken  the  color  of  the  fiecea 
and  the  Hrino,  and  even  to  eauso  gastric  irritation  and  black  romit 
Tar  Water  may  be  uned  internally,  in  dosea  of  half  a  fluidouneo  to  ono 
fluidounce ;  a  better  proparotion  in  the  Sgrvp  0/  Tar  {Syrupvi  Ficis 
Ziquidee—G  to  100,  U.S.),— dose,  hiilf  a  fluidounce. 

For  a  Bludy  of  EuoAtTPTirs  and  of  TtrBPisriKK  aa  expectomnta, 
BOO  General  Articles  upon  ihcac  subjocln. 

TaaEBBHE  is  a  elenr,  colorless  liquid.  inBolublo  in  water,  isomeric 
with  turpeatino,  and  of  a  peculiar  odor,  Homcwhat  reeombling  that  of 
fVoBhly-ftawn  pino  wood.  It  is  prepared  by  adding  drop  by  drop  to  any 
convonloiil  quantity  of  oil  of  turponlino  five  per  cent,  of  iia  weight 
of  U.S.P.  sulphuric  acid.  The  mixture  mu.st  be  kept  cool,  allowed  lo 
Btnnd  in  a  porcelain  capsule  ao  as  to  Uc  exposed  thoroughly  to  the  nir 
for  twelve  or  eighteen  hoars,  and  distilled  at  a  tcmpomturo  not  above 
160*  C. 

Tcrcbcno  ia  a  valuable  stimulant  oxpoctomnt,  first  recommended 
by  I)r.  William  Murrell  iBrit,  Med.  Jonrn.,  Dee.  1885)  in  that  form  of 
Mrontc  bronchitis  oOen  known  as  winter  cough.  It  is  very  umIViI  not 
only  in  cn-tos  of  chronic  bronchitis,  but  also  in  the  anite  disease  after 
the  earlier  stages  hare  passed  by.  As  an  expcclornnt  it  h  nearly 
oquiTalcnl  to  the  oil  of  eucalyptus,  but  is,  perhaps,  a  little  more  stimu- 
lating, tl  probably  cxcrta  upon  other  raucous  membranes  the  samo 
action  that  it  ha*  upon  that  of  the  lung^t,  and  has  been  employed  with 
asserted  good  results  in  d^tpepsia,  os]>ccinlly  in  the  dutulent  intestinal 
variety,  and  may  be  used  in  chronic  or  subacute  infiammationa  of  tft« 
ffenito-vrinarji  tract.  Its  action  upon  the  general  system  has  not,  that 
I  am  aware  of,  been  inreeitigatod,  but  probably  resembles  that  of  oil  of 
turpentine.  It  cannot  bo  given  in  watery  solution,  and  the  method 
Boraottmos  practised  of  dropping  it  on  eogar  is  iropropor,  on  account  of 
its  being  apt  to  make  with  sugar  a  tough,  insoluble  mass.  It  should 
bo  administered  in  emulsion,  ur  profumbly  in  cnpsulcfu  Prom  forty  to 
sixty  minims  of  it  may  be  given  to  tbo  adult  in  tlie  oootm  of  twenty- 
four  hours,  and  increased  if  neccaaary.  It  baa  alfto  been  used  by  Pr, 
UurruU  by  atoinization  with  aassrtod  good  roaoItB. 


FAMILY  vn-EilMENAGOGUES. 


EuuRXAdoairES  ai-o  tncMlicincH  n-htch  aro  omplojoi!  to  promote  tbo 
mooatntnl  flux.  As  the  atoppajjo,  ecaniiiivsi,  or  oon-apponrniin)  of  ibia 
B«crotion  arisos  from  rcry  different  cnueot),  and  S3  those  causes  aro  of 
diverse  or  oven  oppo«t(o  nntiiros,  and  riny  often  bo  romovcil  by  tlrugs^ 
it  is  obvious  that  vory  many  rotnodioa  of  wry  dilTeront  character  are 
iniEii-oct  ommenngojjues.  Tlitis,  nriicnorrhteo  may  dcpond  upon  plclhoni, 
or  it  mny  bo  Iho  rc&uU  of  anscmia;  nnd  whUo  ia  tbo  on«  CMo  doplotory 
inudif^^iroH  uro  indicnted,  in  the  other  easo  tonics  aro  no  Iobh  easonttnL 
Bcftidos  Ihcso  indlruct  viiiinvnagoguoA,  ihcra  nns  othor  subatnuccs  wbicb 
npiKar  to  act  directly  as  stimuianta  to  tho  utorino  mucous  mcmbmno; 
nnd  indeed  it  in  probahlo  that  many  of  Iho  iodiroot  ommcnngoguM 
poBSOBB  mora  or  loss  of  this  powor,  Tho  einnionagoguea  may  bo  COB- 
Tcniently  arranged  iu  threw  gi-oups, — tho  tonic  omraenagogiiee,  tho  pur- 
gntivo  tiinmonagngiiGs,  and  tho  stimulant  emracnagogiiGO. 

TONIC  EMMENAGOGUES. 

Ibox  is  tho  moat  prominent  mi'mbor  of  lliis  eoction  of  the  cmmono- 
gogtios.  By  far  tho  iar^'or  number  of  caeos  of  eimencrrhoM  arc  asso- 
ciated with,  if  not  dcpondcnt  upon,  amcmia,  nnd  uro  bcnefitod  by  tho 
uae  of  iron.  Il  should  be  given  in  full  Ionic  doBcs  until  tho  anemia  is 
Tclievod  or  tho  powcrleseiicse  of  the  rcmody  to  effect  Huch  change  is 
domonatratod.  It  is  very  rarely  proper  to  rely  iwlcly  upon  tho  iron, 
which  in  tho  great  ninjority  of  intttuncos  uhould  be  oombinod  with  more 
decidedly  active  cwmonugogutiti. 

Mrttnn  ha&  6omo  reputation  ati  a  tonic  ommonagoguc,  but^  as  it  is 
alwnyH  cmjiloyed  in  combination  with  other  more  active  modEcinos  of 
iu  ohiw,  tho  rCiIu  it  plaj'H  in  nomuwh&t  uncertain.  It  should  he  used 
only  in  ntonio  uterine  conditions,  nnd  is  Ktid  lo  ho  oepocially  vntiinblo 
vlien  chronic  puhuooary  cum  plications  cxi»t.  The  preparations  of  it 
most  used  in  amcnorrhcfa  are  the  compound  pills  of  iron,  tbo  compotmd 
inixlure  of  iron,  nnd  the  pilU  of  aloes  nnd  myrrh. 


PtTRGATrVE  EMMENAGOGTJES. 

Aloes  is  believed  by  some  to  net  na  an  cmmcnagogiie  solely  by  viriuo 
of  it«  atlinulant  action  upon  the  rootam,  bat  it  very  probably  directly 
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affocUi  llio  atorino  .nucous  motabmno.  Bu  this  as  it  may,  it  is  a  Btiina- 
imeiiugOf^uo,  especially  lucnjl  wbcn  atonic  amnnorrhcea  exists  wilb 
itioii.  Oriliiiarily  ll  dIiouM  1>u  givon  in  I'opimti'id  dostos  (tUroo 
times  a  ilny)  of  such  iiize  at*  will  protluoe  daily  one  or  two  Hoft,  semi* 
liquid  HtouLi.  At  the  mcnatmul  ptirioil  ndvantai;o  may  t>o  somotlmea 
d«riT«d  frum  the  odmiuieti'atioa  of  a  full  purgalivo  dofl«.  It  is  almost 
alwnys  ]i|fivon  in  combination,  cft|vi>ciii1Ey  vith  iron,  whoAc  tendency  to 
conHtipation  it  obviatoH.  In  ptethoric  amenorrhaiay  whoa  toqiidily  of  tlio 
liowtild  i»  prusent,  ealincs,  and  not  atoetic  purgatives,  should  be  omployed. 

Black  Helleboki  hiw  boon  used  by  gomo  as  a  purgative  eraraonn- 
gogut),  but  id  DOW  vui^'  raroly  if  ovor  employed.  I'Vom  twonty  drops 
to  a  fluidrachm  of  tbo  tincture  may  be  given  three  tlmeti  a  day. 


STimJLATrNG  EMMKNAGOGU'Ea 

SABINA— SAVINE.     U.S. 

The  dried  U>pa  of  Juniporaa  Sabina,  a  juniper,  native  of  tlie  south 
of  Bumpe  and  the  Levant,  but  verj-  similar  to  our  native  epucic^o,  the 
Juniperus  Virgininna,  or  rod  cedar.  The  active  principle  in  o  pale  or 
dark  yellow,  when  highly  ructtfiod  colorlosa,  vulutile  oil  {Olatm  Sabintt^ 
UJS.),  wliii;h  hiiu  a  Htrong  tercbinthinnte  odor  and  burning  taste. 

The  oil  of  savino  is  n  powerful  loeal  etimuiaut,  causing  burning  and 
rodDoss  vrhon  applied  to  the  skin,  and  in  capable  of  producing  fatal 
gaatro-in UmU iial  inflammation.  Taken  intoruuliy  in  minute  d<j3e«i,  ita 
•ffeets  are  coofinod  to  a  sonso  of  warmth,  with  perhaps  Mm«  ill  foeU 
ing  in  the  stomncb.  and  alight  aceeloration  of  the  pul»o,  After  krger 
amounLt,  the  arterial  oxcilomont  is  more  pronounced,  and  in  nooom* 
paniod  by  nn  increased  IVoquoncy  of  urination,  and  eometjmos,  alsOi 
by  an  actually  incroaeod  flow  of  urine.  The  eymptoms  induced  by 
poiaonuuH  doscH  are:  nevere  abdominal  pain;  ineoRsant  vomiting  and 
bloody  purging;  diminution  or  oven  suppression  of  tho  urine,  which  is 
often  albuminous  and  bloody;  disordered  respiration;  nymploms  of 
disturbed  innervation,  such  as  unconsciou-iness,  8t«rtoroua  breathing, 
eonvulaiona  or  convuUtru  traniblinga;  ttie  scene  eluiiing  by  death  in 
collapse.  In  pregnant  females,  al>orlion,  accompanied  by  violent  flood- 
ing, utmost  always  occura  bofuro  the  fatal  i»tue.  Aflor  death,  ugas  ot 
gutro-inteolinal  tnflammittion  are  gooerally  present,  but  in  »ome  irv 
•Caaces  these  are  wanting,  and  in  ono  r^as*  roponod  by  l>r.  Lotheby 
^London  Laru^et,  1845')  pulmonary  apoplexy  and  oongostbn  of  the  brnin 
woro  the  chief  lesions.  Taken  in  small,  repcalod  dosce,  Mvine  is  a  pow- 
wflil  stimulant  to  tho  uterine  system,  and  may  bo  used  as  saeh  in  atonic 
atnenorrhaa.  Its  powers  in  menorrhayia  de|>endcnt  upon  a  relaxed  Ktnto 
of  the  uterine  tissues  are  even  more  pronounced.  Its  dm  aa  an  aborti- 
fadeni  is  aoL-ompaniod  by  tbo  grarost  dangers  to  lif&  In  uterine  dis- 
ease of  a  sthenio  type  savine  is  strongly  eontra-indicaled.    The  dose  of 
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tbe  oil  (Oltfum  Sabiive,  U.S.),  the  only  proparadoD  which  should  btt 
used,  b  Ctoitk  Qve  to  Luu  drops,  rcpuatud  every  tlirco  or  foiu-  botini. 


EUTA— RUB. 

Tbe  Icfivos  of  Rula  gi-avoolontt,  or  voinmoD  garden  rue,  an  itndoi? 
shrub  of  the  south  of  Buropo.  Ruo  has  a  strong  peculiar  odor,  a  warm, 
bitter,  acrid  tosto,  and  ia  dcpondoot  for  its  modical  propcrlioB  upon  a 
peculiar  volatilo  oil,  although  it  also  oontaina  a  crystoiltDe  neutral  body, 
RutiJi. 

The  iafluence  of  rue  upon  tbo  eystom  in  nimilur  to,  but  loss  decided 
than,  that  of&a^'iiie.  Locally  it  is  an  irritant,  producing,  when  applied 
to  the  bIcid  pon^iHloiitly  or  in  a  concontratod  form,  such  an  the  oil,  burQ> 
ing,  redneiw,  and  vesication.  According  to  M.  Kelio,  taken  iolornally, 
iu  laTgo  doacs,  it  cuuacri  viuluut  gODlric  puius,  cxco»aiv«  and  Bumelimcs 
bloody  vomiting,  profueu  uUvation  and  ewclliog  of  tbo  ton^e,  great 
pi'OHtratlon,  conf\inion  of  mind,  and  convulttivo  twilehing*,  with,  ia 
preguaiit  u-umeii,  aborliun.  Ruo  ha*  boon,  and  probably  still  is,  em- 
ployed in  ISurope  for  the  pi-oducLion  of  criminal  abortion,  and,  altliough 
itfl  use  for  this  purpose  cortainly  oudangor«  life,  I  have  mot  with  bo 
record  of  a  fatal  cuae.  Indeed,  the  only  death  {>om  rue  that  I  am 
oognizsnt  of  occurred  in  a  man  wenkenod  by  dysentery  (case,  Br. 
G.  P.  Cooper,  Med.  Examiner,  N.  S.,  ix.  720).  Like  savioc,  it  is  em* 
ployed  both  in  amenorrhea  and  in  menorrhagia  when  dependcal  upon 
uterine  atony;  and  evpecial  adva.ntago  lias  boon  claimod  for  the  oombi> 
nation  of  it  with  gnvino.  Owing  to  iho  aromatic  properties  of  its  oil, 
it  bus  been  used  eomewhab  aa  a  carminative.  Tbe  oil,  Ibe  only  proper 
preparatioa,  may  bo  used  in  doses  of  fram  throe  to  ux  drops  every 
throe  or  four  hours, 

PBTROSBLTNUM— PARSLEY. 

Tbe  root  of  Petro«eliti«ni  sativum,  or  common  parsley.  It  eontaina 
a  poculiar,  non-tiitrogonous,  liquid,  nuiitnil  principle,  Apiot,  which  re- 
Bcnibloa  aomowbnt  the  fixed  oils,  but  is  not  aaponifiable;  agluco^ido, 
Apiin,  and  a  volatile  oil. 

PoTsioLoaiCAL  AoTiOM, — ^Tho  volatile  oil  of  parsley  has  probably 
the  same  physiological  and  therapeutic  value  aa  the  more  ordinary 
essential  oils,  and  according  to  Mitecbcrliob  very  large  quantitien  of  It 
(half  an  ounce)  will  produce  death  in  tbe  rubbit,  largely,  no  doubt, 
owing  to  its  local  irritant  action.  The  cliiof  intore«t  of  parsley  to  the 
ph^*aicinn  contres  in  aplol.  Acoording  to  the  diBOOTerere  of  this  prio* 
ciple,  MM.  Jorot  and  ITomolle  (./ournal  de  Pharmaeie,  3o  ntno,  xxviii. 
219),  one  gramme  of  il  will  produce  in  man  a  cerebral  excitation  very 
flimilar  to  that  induced  by  ooSee,  without  other  aymptoms.  In  doees 
of  fK>m  two  to  four  grammoe  ic  causes  a  species  of  intoxication,  with 
vertigo,  ringing  in  the  oar.i,  and  severe  fVontal  hoaducho, — a  group  of 
d/mptoma  very  aiTiiVar  to  \kiwi  •««■&  m  cwflji'a'auv*ation. 
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TiiEaArEUTiCB, — Apitil  vriis  inlnjiiuco(i  \>y  it*  discoTciviiB  bs  a  romody 
^iu  iatcrmiLlcQt  fovor,  orer  whicb,  tbey  aaaortod,  it  oxoroisod  a  control 
mdary  only  lo  that  of  quinine.  A  commission  of  th«  Pitri«  Soeioty 
"of  Phariiiiiey  reported  tbat  ll  would  curu  about  half  the  ciisos  ol  quo. 
tidian  and  tertian,  hut  waa  poworloas  agiiinttt  the  qunrUin  ;  alno,  thnt  a 
wjiurD  of  the  pafosysra  was  more  conrnnoo  after  apiol  than  aflor  quinine. 
Cliuic&l  oxporiuuco  uubflcqumii  to  thuHe  vxporiiiienLs  timt  dutiiouslnited 
that  the  drug  hua  (wmo  power  over  malaritil  diseiise,  but  ia  very  in* 
ferior  to  quitiino  Jorut  and  iluiuoUu  ahw  vmpioycd  tbu  drug  io  tiiter> 
mittent  neural-fia,  and  in  amenorrhcea  us  well  as  in  dgsmenorrkaa.  Jorot 
(BulUtin  T/ierap.,  Feb.  18t>0)  bat)  rccom mended  npiol  Tcry  highly  it; 
tbo  lai^b  two  alTucuoaft,  »nd  his  rci«uliJ»  liuvo  bouu  coaGmiod  by  Marotlo 
{Ibid,,  L  Ivi.,  1663)  and  olhor  vrrJtoM.  Wboo  tboro  waa  voiy  docidod 
plethora,  the  apiol  wua  tfaougbt  by  Marotto  not  to  be  so  eSlcacioun  ua 
at  othtir  tinifM.  In  any  ca»o  of  ameoorrbuMi  dvipmidttnt  upon  or  aseo- 
ciatcd  wilU  anntinia  or  other  syatemio  vice,  the  continuoua  adcniaiatru- 
tioo  of  iron,  tooice,  or  other  suitable  medicinod  tnufit  uot  bo  ucgloctod. 
Tbo  npiol  i»  given  not  between  iho  menstrual  porioda,  but  juAt  befara 
the  latter.  Jorct  and  Ilomollo  bcUero  that  iimall  doaca  (throe  graina 
twice  a  dHy)  of  it  &houId  be  exbibitod  lor  the  week  preceding  the 
expoctud  rc\urn  of  monatruation.  If  any  symptoms  of  the  moostriinl 
moiimon  appear,  fifloon  grains  of  it  may  be  administered  in  the  course 
of  a  few  hours ;  or  they  may  bo  givvn  daily  for  two  or  three  days  at 
tbo  oxpoc-tud  time.  In  iotormittent  fovor,  the  Bame  quantity  may  bo 
exhibited  four  or  five  boura  before  the  expected  paroxj^m.  On  account 
of  its  cxpocdiii^ly  di^ngi-ooahle  tn^to,  apiol  is  always  administered  in 
capsulos,  one  of  which,  aa  importod  from  Franco,  usually  contains  the 
fourth  of  a  ip^uimo  (^r.  3.9). 


PxRUAKUANATK  Or  PoTABSttiu,  Originally  recommended  by  Pro 
Ceasor  Sydney  Ilioger  as  an  emmcuagoguc,  has  been  very  highly  coin- 
mondod  by  Dr.  Pordyce  Barker  and  other  physicians  (sec  Ttterdp. 
Oas.,  rota.  ii.  and  iii.).  Aocording  to  l>r.  Borlcer,  the  permanganate  ii 
not  to  bu  employud  when  mouHlruiilioii  hoa  been  arruatod  by  grave  cod> 
stitntional  or  local  disease,  or  suddenly  by  cold,  moral  shock,  or  acute 
dixuue.  Professor  Ringer  says  that  the  pcrmaiiganato  boa  oo  power 
of  originating  uterine  contmutions,  but  other  clinicians  attribute  to  it 
abortifbciont  properties,  and  caacti  aro  reported  in  which  abortion  boa 
followed  its  administration  (see  J.  L.  Watkias,  Thtrap.  Oas^  vol  it., 
S.  B.  Sperry,  Ibid.,  vol.  iii.). 

Tborapeutio  dosos  of  the  pormangaQate  must  be  entirely  decomposed 
in  a  very  short  time  after  they  roach  the  stomach,  so  that  any  action 
which  the  drug  cxorte  upon  the  gonurul  eystora  is  due  to  the  oxide  of 
manganese ;  Indeed,  tbo  ordinary  bUuk  oxide  of  manganese  is  alHrmed 
by  vnrioua  praetilioners  to  be  08  aotivo  an  ommenogoguo  as  is  the  pcr- 
numgaiiate.    I  haro  employed  thuo  ogonld  to  &  limited  uxteol  in  funo- 
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tionol  amenorrkxa,  aomcLimoa  with,  Bomct!m06  without,  success.  Tb« 
only  difforoiico  u'liic-h  L  buvo  buoii  iilflo  to  purcoivu  iti  llioir  uolioa  its 
thnt  Iho  pornianganiLtc  is  tlio  moru  irritant  to  lfa«  stomach.  The  <Ja»o 
of  either  prcponition  iimy  bo  sot  down  aa  oiio  or  two  grains, — always 
aijiQ)aist«rcd  nt'tcr  moals,  in  order  to  avoid,  as  far  as  posaiblo,  gasUSo 
irritation.  CancK  of  sovoro  giistritis  produced  by  Uto  pormnnj^nalc 
bavo  bc<:D  ruimrtcd  (^Therap.  Gitz.,  vol.  iii.,  1887). 

CANTaAiilin:*  irt  a  very  docidodi  ut^rino  stimiilant,  and  in  mm-li  iisod 
as  ail  iu^rudioiit  of  oiiuiLuuii^oguu  mlxturuH.  Frum  throo  to  fivu  drops 
of  ilio  tincture  mity  bo  givoti  tbroo  times  a  day;  if  no  unpleasant 
pyiniiluiriB  unsc,  Iho  dwo  may  bo  eautiounly  iucrcasod  to  rix  drops, 
the  pruductiuu  of  Htraagury  boiiij;,  of  courvu,  oodulouslj  avoided. 

(lUAiAO,  as  an  ummciisgogue,  is  uiucb  toss  stimuliitlog  than  can* 
tharidtis,  nud  is  beliovud  by  S4m«  to  bo  oepeoially  useful  in  rheumatic 
dysmenorrhiFii.  In  thiti  afrt>ction,  full  dosos  of  the  ammoniutod  tincture 
ahould  bo  giwu.  Thu  foUovring  formul:i.  adnpted  from  uoo  of  Pro- 
fu»sor  Dowcca,  and  known  ns  Duwcex'e  Emmenagoyxie  Mixitire,  I  roly 
vipoii  almost  oxclusivuly  in  Uid  trdatmont  of  simple  atonic  amenorrhea. 
Xlii)  proportion  of  tlio  various  ingrudiuiiL^  should  t^  varivd  to  Buit  tb« 
exigcncios  of  indiridual  cases.  Thus,  the  amount  of  iron  Hbould  b« 
nU-orud  uecordin;;  to  the  extent  of  thi>  nna>mia;  of  tbt.-  uluea,  according 
to  tho  etnto  of  tho  bowclo;  of  the  cantbaridos,  according  to  tbo  bus- 
oeptibility  of  tho  urinary  or^na  : 

li  Tincturie  furri  chloridi,  f^iii :  tlncturw  canlhiuidis,  f3i;  tioctane 
aloes,  fSss;  tiikcturm  guuioci  ummoDiatic,  fJisBi  syrupi,  q,  s.  ad  f^rL 
8. — TablaspoonAil  three  times  a  day. 

Tasacktum.  U.S. — ^Tho  common  tansy  of  the  gardens,  in  tho  form 
of  dcuouliori,  or  of  its  volatile  oil,  is  sometimes  used  aa  &  stimulant 
eramonajtogiio  or  for  tho  purpoao  of  producing  abortion,  bat  ia  a  very 
□osafc  remedy.  When  taken  in  nufilcient  amount  it  cansos  abdominal 
polo,  vomiting,  loss  of  conscioiisnvns,  and  violent  cpik-ptiform  convul- 
BioQfl.*  Tlio  minimum  fatal  done  of  the  oil  of  tansy  which  will  cau<!« 
death  is  not  known,  but  in  two  cases  {Cincinnati  iMnea  and  Clinic, 
1881)  a  teaapoonfiil  of  the  oil  produced  violent  epileptiform  convul- 
uioos,  and  tbo  some  amount  w  i>aid  lo  hare  caosed  death  (  U.S.  Diap.y, 
Recovery  is  staled  to  have  occurrod  after  one  and  a  half  fluidrachma 
(Land.  Med.  Rf.c.,  1882,  p,  48) ;  also  afior  Throe  flnidraehms  (JftJ.  ffui/,, 
FUiludidphia,  1838,  x.).    Tho  action  of  ihuoil  upon  the  lower  animals  Los 

*  For  Tcivroaoca  Vt  fuUl  maa,  iuubI  i>r  wbicti  lint*  uMurtod  la  ib«  UtillcJ  BtMo.  Ma 
tJ.S.  Ditpttuamry,  bUo  Vmtamat  Uui!l<>r7  (fuo.  rii.).  E'rufaior  auillsr7  bolteTu  Ihat  Um 
■fiDplAiBi  MUind  b;  Lha  ail  «nil  by  Uni.t  Iw  ars  iltlTafADl.  la  >  com  of  p«t«MllBf  hj  lb* 
Ihtb*,  bowtrar,  rnurtAj  la  lli»  J^mAwillm  MtJ.  ttiii  S^try,  Jattm.,  18711,  sxtai.,  tkm  Vfinptfm^ 
v«n  tbiii*  kUa|t«d  lo  tw  obu'acterLili'g  <  t  »il-poiioDii>g;  Bad  lb«  oil  |)i«baUj  la  Ux  nal/  Mllrs 
principle  of  the  ime. 
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boon  Btudied  by  Profcseor  Guillcry  (^SuU.  Aend.  Ray.  MM.  d«  BruxdUt, 
1878,  xii.).  lu  li-i>g8  tbo  most  imporUinl  offoeU  which  hu  fautid  it  to  pro> 
duco  woro  paralysis  of  tho  pcri|^hcral  omJingsof  tho  motor  nurvos,  witli 
onxijr  appearance  of  post-iuortcm  rigidity;  nnd  [utralybia  of  tUo  tuo- 
onoior  centre  of  tho  medulla,  uiid  of  tbo  inbihitor}-  cnrdiac  npitaratua, 
with  nt  last  pnralysie  of  tbo  heart  ilDclf.  In  wurm-bK»Hlud  animals  ibe 
oil  iiroduccd  symptoms  pmciEscly  similar  to  those  it  cniim»  in  man. 
After  aoclioQ  of  Iho  spinal  cofd  tho  courubiotifi  did  not  (K-cur  in  tho 
bind  logs:  tbuy  aro  tboroforo  of  corobml  origin.  Tbo  ortoi-iul  prc«tiuro 
wan  not  uffociiMl  until  d«atb  waa  at  baikd :  so  that  It  in  uvEdcot  that  tbo 
drug  bos  litllti  action  upon  ibo  hoarU 

Oil  op  PctKruorAL. — The  oil  of  Mentha  pvlegittm  is  RomotimM  o-iod 
u  ftBtimuUtUntr  ummunagoguo  in  domestic  pmctico,  but  hu8  very  liltlo 
power.  Two  lluidrachmH  taken  by  a  young  womnn  produced  vertigo, 
faiDtacss,  muscular  woaknoets  fVciuent  fvoblo  pulM,  cold  skio,  and  cold 
sitromitios  (Dr.  C.  A.  Brycu,  Soutkem  Ginie,  vt.  333). 


FAMILY  Vni.-OXYTOCICS. 


OxTTTOcicB  arc  ihoeo  romodiw  wKich  are  oroployod  during  or  dirocLly 
after  partDrition,  to  iiKnvnso  tho  Dtorioo  ucUoa.  It  has  bo«n  n«8orl«d 
that  sulplmtti  of  qiiiuino  h  a  mombur  of  this  clu&s;  but,  as  Lhis  Kub- 
jecl  liaa  biion  already  fully  diacuestid,  iiu  iiioru  will  bti  bars  wiid  aboab 
it  Tli«  power  of  stimulftlin^  tho  utorino  ptiiiia  has  boon  cl&imod  fbr 
Tariotu  drugH,  but  at  pronunl  tberc  is  only  ono  substonco  except  quinine 
roally  UKid  for  Uiis  purpose;  and,  ineteod  of  discussing  under  tho  gen- 
eral bcudin^  tho  uidicntioDS  for  and  tho  dangers  uttonding  tho  omploy- 
ment  of  oxytocit-s,  I  uliall  do  it  ia  ibo  article  upon  Krgot. 


ERGOTA— EBOOT.  U.S. 
Ergot  ia  a  blackiab  body,  one  to  two  iiiclios  in  longtb,  irregularly 
cylindrical,  grooTcd  along  ono  eido,  and  Tory  gononvlly  cunrod,  whicli 
ia  compoBod  of  very  thick  wallod  microscopic  cclla,  containing  oil-dropa 
but  no  fttarcb.  Yarioua  opinions  hn.To  been  advanced  in  rogaril  to  tbo 
nature  of  this  body;  but  no  by  tbo  rcscareboa  of  Tulaitno  (Ann.  da 
Hcien.  Nat.,  Botanique,  3o  serio,  t.  xx.,  1853)  it  has  been  detenninod  ex- 
actly wbat  it  is,  I  eball  not  occupy  epaco  wltb  a  discuesion  of  tbo  oldor 
viuH-ft.  Among  the  lowest  of  vegetable  orgauisnui,  and  dUtinguinbod 
iVom  all  ulbur  plant«  by  tlie  absence  of  chloropliyl,  are  the  fungi.  Tbero 
ai**)  ID  most  caaos  two  diitinct  BtateaoratAgMin  tho  life  ofafbngtiit:  in 
tho  first  of  thoHo,  tho  vogetnblo  period,  it  exiHta  as  a  mj/eelium,  a  usually 
filamentous  muss  or  floceutus,  whoso  sole  Ainclion  is  to  grow  and  io* 
croaao;  io  tboBocond  elogo  the  thallu»,<3r  ordinary  fungua  or muabroom, 
ia  fbrmod,  and  to  it  ia  oaaignod  tbo  function  of  doreloping  roproductivo 
bodies,  after  wIioho  maturing  it  porlaliott.  Between  thosa  ata^'^  iboro 
Ea  in  eonic  Aingi  an  intcrinvdiato  one,  in  which  the  plant  cxiflta  ana 
ic.'erotium.  Tho  genua  Clavicep^  comprises  a  number  of  parasitic  flingi, 
which  develop  in  tho  piHtUs  of  tbo  varieu^  g]K>cic«  of  GramiDea>.  Tho 
ollU-inal  ergot  is  (be  sclcrotium  of  tho  ClavieepH  ^C.  purpurea,  Tulaano) 
which  infcala  tho  gniin  of  Swenle  ccreale,  or  ryo.  The  first  appear* 
AQCO  of  the  fungus  ie  during  the  earliest  life  of  the  pistil,  at  tbo  baeo 
ot'  which  there  arises  a  minute  llocculcnt  mas«  of  myeelial  filanienta. 
Those  filaraont^,  contimuilty  growing  and  iiivadiDg  all  pnrla  of  tlio 
tiitauo  of  the  pistil,  at  la^t  form  of  it  nu  irregular  whitUh  body,  at  tbo 
baso  of  which  after  a  timo  apiK-nrB  a  durk-colorod  body,  tho  eclerotiura, 
which  eontinue«  to  gi'ow,  lifliug  up  the  diseased  and  witherlog  mass 
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formud  out  of  tdo  orlgtaal  pietit,  and  finally  developing  ioto  a  porfbet 
ergot.  If  ft  fre»h,  living  orjpt  be  placed  in  a  dump,  warm  place,  after 
ft  time  Hulo  cracks  will  nppoar  in  iln  Hurruce,  utid  througli  these  trucks 
liltlo  round  hodioa  will  project,  atul  finally  be  raised  up  on  stalks  and 
constitute  perfect  thalli, — minute  fUngi,  which  finallj*  produce  eperes. 

Krf^t  Uan  cxoeodin^ly  complex  substance,  uuiitaiQing  ncurly  thirty- 
fivo  per  cunt.  (Lej^rip)  of  nu  inert  fixed  oil,  Atid,  in  minnie  amount,  a 
peculiar  ammoniacol  bnne,  which  waa  stated  by  WinckLor  to  bo  pro- 
pglamin,  but  ftppcnrs  really  to  be  trimethylamin.  What  its  activity  de 
ponds  upon  is  unsettled,  every  chcmiat  who  )iaa  studied  it  arrlnug  at  a 
diverae  rcnult.  Three  alkaloirls  have  boon  doecribod  fVom  it, — two  non- 
orj-Ht«llJ»ablo,  EcboUne  and  Ertjotine,  by  Wincklcr  {Amer.  Jourit.  Pharm., 
May,  1864),  «nd  one  crystal  livable,  Ergotinine,  by  Tanret  {Bull.  Thtmp-, 
xoiii.  231) ;  three  acids,  Knjotic,  PAcspAoric  (Levi,  Lo  Sperimfntale,  Aug. 
1875).  and  Scla-otimc  (Drugendurff  and  Podwiiwouky,  Arch.  Jut  Brper. 
Path,  uful  Pharmak.-,  vi,  192);  aUw  various  other  eubstaoeoa  of  ovoi. 
Kttll  reoro  doubtful  nature,*  As  the  watery  extract  {Ergotin,  so  culled) 
contAinH  all  thu  active  ingredients  of  ergot,  it  may  bo  used  att  th» 
Bearo«t  approach  to  the  active  priiicipla  nt  our  command. 

PUTSiOLoaiCAL  AoriOH. — la  ordinary  therapeutic  doses,  orgot  causes 
no  immediate  perceptible  ejTnptoraa;  but  when  a  sufflcienl  amount  is 
exhibitcfl,  it  ftct«  08  a  poisoa  both  upon  man  and  upon  animaU.  Before 
considering  it«  action  when  given  in  small  quuatily,  I  shall  discuss  ilA 
tOxio  ofTvots. 

According  to  Die*  (quoted  by  Still*),  tlio  principal  offocts  of  poi- 
sonou-H  donefl  of  ergot  are  in  the  lower  antmalH  jimnuie  aulivatJon, 
vomiting,  dilatation  of  the  pupils,  hurried  bruiithfng,  fnjqucnt  pul*s, 
crios,  trembling,  staggering,  paruplu|^ia,  soiucttnics  diarrhcea,  sometimes 
conatipntion.  prostration,  ur^nt  thirst,  eonvuLiion»,^  and   death.     Mr. 

*  BaiidM  llio  papari  quoted,  lb*  raader  detir>iu  of  fi>n<>i>iBg  np  tb«  •abjael  iliauld  look  kl 
H>ua«Iill  IStSmidl'm  JahrklltlMr,  UJ.  oU. ;  T.C  UcrmMin  (  AlTclofr'*  Utfta^riuwiyVr  n«rm^ 
tS'l  i  Dueheln  [Ar^K/.  Ej-ptr.  FaiM.  m.  /Itom.,  Dd.  lit. ;  kiw  Brrtin.  Klin.  VfoektHtnkr, 
ISTA,  p.3DS;&dkainkl(S*rJ.  KU%.  W»tku,mkT^  ISTS,  p.2}),-  imM^iJirmk./.  S^pt.Pmlk. 
u.  i'Aara.,  Bd.  ir.) 

I  I'ar«>rm  {italma  It^di-fi,  9M  AiD«ri<»n  «dlttoi|i,  rot.  IL  p.  1ST),  »  lh«  Hithorllr  of 
Pbocba*,  K*tM  ikkl  in  tbf  «i(iariiiiMU  or  J>in  «uaTuUi<fD>  wan  not  prsMnL 

AUrviinie  AUd.—ltr.  Mu  Slnmpt  {Dtatte*.  Artk./.  A'h'n.  N<iJ„Ill*,  41T)  UMTla  llut 
Is  TWioiu  btmoiihiijtaa  he  bat  ubtained  iiam  tba  b;pod*Titii4  nx  ot  Mlarvlini*  m«kl  dimA 
happr  rwnlu,  bat  l>r.  lUnnvrb  ( V*»t'att4 . /^r  Oyaliralt^U,  18T0)  bw  n4t  witb  aoUlBf  bat 
fulura.  Dr.  W.  Nlkltin  (  WHn&.ry.r  Ply,.  MtJ.  IVIaW.,  illL)  hu t4udl«l  lb*  pbrtfologiMl 
Mlian  of  lh«  aoid  upas  tmf*,  «(i,  «ad  rabblu,  I  bsra  aeen  tba  taport  ooly  In  ibatraal,  bat 
h  la  «latail  ibal  iLa  fataJ  doM  far  nbblU  itm  BltcoD  gmiiu,  IhU  dlrtctl;  »IW  tko  bJcMUn 
Iha  bodllf  toRipaninr*  Ml  ftam  1*  tu  .t°,  aoil  thai  Ibara  traa  a  profnailva  lowarlni  of  naa- 
eular  po««ra»<J  ariarlal  praKDr*,  and,  Dnall;,  dMtbfroinfallDtaaf  napttatloo.  Tba  t«»lfil* 
waa  foand  ta  b*  fpiaal,  aa4  *Im«  pregMaf;  «au(*d  «anlra«tkiBi  of  lb«  grarlJ  womb  war* 
producvJ.  Oa  lb*  ulbar  hand,  •  tariaa  of  tipattwiaota  M  tba  labacUary  «f  lh«  UoiTawty  af 
PcBMjUania.  mU*  bf  Dr.  Cbaa.  II.  IMut*  wlib  liiiport«<  NiMoaBia  loU,  abovad  ihM  tbti 
■pMiiDBB  al  loait  did  not  at  all  r«prM(Dt  argot.  •it<l  at  praaant  It  data  aot  •««■  prababla  Ibal 
•danclale  aeld  will  yrova  of  pmotioaJ  talua.    In  an  alab««kta  rawartb  (0a  Boii  /TfjnaoiKCi 
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S.  A.  Wright,  in  a  ecrie«  of  exp«rim©nt«  (Ediitb.  J^txL  and  Svry.  Jourm^ 
Oct  1839,  vol.  liL),  noted,  when  the  mediclno  wan  givca  by  Lhe  mouth, 
eyiQptoius  similar  to  thos«  jiut  Hpukun  of:  thu  jtaml^'Bia  was  much 
mor«  nuirkcd  than  woro  tbo  Bpasms.  Late  in  the  potsoDing,  tbo  heart's 
action  became  irregular  and  intormittent,  and  tbo  puUations,  wbteb 
bad  been  rapid,  gruu*  elow  and  feeblu.  In  aoino  comb  the  apecial  aonaos 
Boeinod  tu  bo  dcetroyod,  and  coldness  of  tbe  surface  vas  a  vcr^-  promi* 
D«nt  symptom.  Ur.  Wrigbb  b1m>  injected  a  atroog  inl'uaion  of  tha 
drug  diroctly  into  tbo  torrent  of  the  circulation.  Donth  was  in  soma 
cntNJs  pruttuced  in  nine  minutcii,  tbo  symptoms  being  immu<dialo  dilata- 
tion of  ibe  pupilii,  f;reut  iitcniuso  in  ibc  rutu  of  ibu  canliac  pulsatiomt, 
paralysis,  and  convuIeionB.  When  tbe  fatal  roault  was  not  brougbl 
about  in  so  abort  a  time,  frrcat  anicsthcsia  of  the  Hurfaoo  was  noted  a 
conniderable  time  bcforo  death;  ooldooMof  tbo  surface  and  paralysis 
of  tbo  spvcinl  Bonsea  were  also  present  in  some  oases.  In  i>r.  Kcracb's 
ex\nirimiiali  {Betz't  Memoraiiilicn,  rol.  xviii.*')  tbe  eonccntraled  infusioii 
wns  injected  into  tfao  Jugular  vein;  tbo  coldness  of  tho  surface  waa 
ospcciully  noted,  and  aliio  great  muscular  rigidity.  Upon  rabbits,  ac- 
cording to  tbo  ro^carcbvs  of  VVrigbt,  ergot  acts  very  feebly.  Id  birda, 
Its  reprM<^ntod  by  chickens,  torkeys,  and  pigeons,  it  causes  symptoms 
analogous  to  Ihoso  pmduoed  in  mnmmalK,  as  is  tootificd  to  by  Towier 
and  by  Groaa,  both  quoted  bv  Slillc,  and  by  Uo^juan  (^Traite  de  tSryct 
dt  ScigU,  Paris,  1845).  Enormous  doses  of  ergot  are  roqutrod  to  pro- 
duce toxic  symptoms  in  animals,  since  in  one  of  Wright's  expenmenia 
an  amount  equivalent  to  two  dracliins  for  evory  pound  freight  of  tba 
dog  failed  to  kill. 

Upon  man  tlio  toxic  intluciico  of  ergot  U  also  very  alight,  and,  al- 
though I  liave  given  the  fluid  extract  iu  oudoo  doMis,  1  havo  never  se«n 
it  cause  any  distinct  sympComH.f  Fatal  abortion  has  several  times  been 
produced  by  ergot;  but  I  know  of  only  two  instances  of  decided  poiMin- 
iDg  in  a  non-pregnant  person.    In  the  firgt  coses  (C^.  S.  Difperuatory) 


jlr(Afr,lSM,  434)  upon  IheaollviUwar till  varlonadMlnrtlTMrrmntrgol,  H.M>r«kwaMft>aBd 
thbt  Ibo  iryoiiH*  proparationi  {Srrfoiimini  Ci(n>ii«i  of  Gabe,  AVj;ali'aun  Solutitm  Of  DottbelMi) 

nlfoi,  Ibon  Japr«*M*,  thca  ralxt  it;  kIm  lb*t  tba  «rg«>lD  ukI  KlOTvlinio  Kid  k«<  vloleally 
npoa  tba  uMto^  wbita  Ibe  ergotino  prapantiana  do  nol  inflBCnM  Ida  or|aa.  Dr.  P.  Kobwt 
elaima  (i>  l)>T«  oblaintd  from  wgot  twn  no  kI'I*  mJ  onn  ntkaloM,  thnyrog*—  fcrths  pr«pi 
■raUon  of  wbloh  vay  b<  roDn4  In  Pharm.  ftviralkalle.  Dm.  33,  1884.  Ergo4imie  «eM  la 
KlBrnwl  to  b«  tb«  priiii<ipftl  coDMilauit  of  Mlvmlini't  iwid  and  an  ImportMit  tnodltUMit  of 
Uift  orlfcliul  iTi^ntin*  of  Ronjenn.  Iii  fall  Ao'<a  it  l>  >Ule4  to  uel  ■■  k  p^nilf  lAUt  to  lhe  Piiln*! 
«ord,  but  lo  b«  wUbaul  ln(1u«QCD  npan  tbe  nltnia.  ,S/> 4 >•"/■'"•>  mIJ  U  ■■iil  U  prad«o«  (in- 
([nino,  vhila  tormiini,  (bo  blkkloid,  oauMB  la  ike*  Icunic  itUTiiwB,  paailnc  Into  «Mni|i«  axid 
«pllq>tlflirni  ouBTaltiuoi. 

■  OnfortunBlilj,  t  hava  nr>t  bkd  aeoo*  lo  Koneh't  pa-f«,  lait  konw  It  cnl;  by  ab«tra«U 
In  n<  UtHiral  TitM  a/  Oa^Ja,  ral.  I.,  awl  SrAiUrt  JahrllUkfr,  Bi.  ell.  p.  120. 

t  For  eiiMf,  MO  Ksalwrt,  Jourit.  pit  p\«rmir«A<fnnwi^,  1»60,  I!J.  ii.  p,  4M,  alaa,  ton* 
•Ma,  fiiabUr,  Cu*por'.  rffK.y-A™#ATrt.  M-  ««■  P-  '"i  T»nli«,  Amm,  •t'Bty.,  ISiA.TM 
L;  IW»io  Iffcf.  a»d  Sarg.  Jaam.,  Jtilj,  ISrS. 
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gutrtfl  iiriUtion,  thirst,  diarrhoea,  biimin;*  pain  in  tho  feot,  and  con- 
TuUtons  tiro  eaid  to  buvo  pruccd(.-d  dvatli.  In  Lhv  Bucond  caso  (Dr.  G. 
S.  Oldrijfht,  Canada  Med.  Jovrn.,  1970,  p.  404),  two  hours  al\«r  taking 
ibe  druj;  (amount  not  iitatod)  thoro  wero  developed  tingling  in  tho 
lingers  and  foot,  cramps  in  the  leg«,  arms,  and  cbivt,  with  diKEtuMH  and 
weakncHfl;  tho  pnpila  wore  dilated,  the  pulse  iroa  Torj  small,  and  a  fool- 
log  of  coldness  was  comploin«d  of.  TboM  Bjnnptoma  wcro  rclicvod  by 
tbo  adminiHiroltoD  of  stimubiuta  and  the  osa  of  external  beat ;  after  u 
time  llicy  recurred  with  greater  violenco;  Unally,  under  tho  reinslilii- 
lion  of  the  moasurc!i  proviouHly  employed,  tbo  fuco  became  intcnMcly 
coogostod  and  purplish  red,  pain  in  the  bead  waa  foil,  tbo  patient 
■eomod  much  oxcEted,*  and  coiivuUion^  wuro  fuarod,  but  did  not  occur; 
there  waa  somo  diarrhtsa,  with  ditrk-gray  iitooiH.  In  the  cane  recorded 
by  Koubort  (Joe.  cit.\  Iho  gruat  coldness  of  tho  surfaco  was  oBpecially 
noted ;  and  as  thU  symptom  waa  T«ry  promJDcnt  In  the  case  recorded 
in  tho  Tolnto  .VedtCitl  and  Surgical  Journal,  and  hafl  boon  no  commonly 
remarkt'd  iu  orgulizod  animals,  it  prultahly  Is  cLaractoriatic  of  poison- 
ing by  tho  drug.  Dr.  Davidson  reports  a  case  with  iluid  blood,  jaun- 
dice, and  nni^cnal  bemorrhagcit,  attributed  with  doubtftil  oorrootnofo 
to  poisoning  by  ergot  (^London  Laiicet,  1SS2,  ii.  526). 

The  above  summary  of  the  general  nymptomi»  caused  by  poisonous 
dosos  of  orgoi  shovrs  that  tbo  phonomona  arc  mainly  paiiilytio  in  their 
natare;  but,  although  an  enormous  amount  bos  boon  written  about  tba 
drug,  wo  have  very  little  knowledge  as  to  the  immediate  eauaoo  of  tho 
paralyais.  Since  both  Wright  {loc.  cit.,  pp.  320,  321)  and  Gdblcr  have 
found  that  the  voluntary  muscles  are  not  affected  by  ergot,  it  would 
seem  that  tho  nervous  system  must  bear  tbo  brunt  of  tho  poiaon. 
Eugene  Haudelin  is  said  to  bare  shown  that  the  periphoml  nerves  are 
not  affectod,!  and  tbo  axpcrimcnts  of  Kuhlcr  have  confirmed  this  so 
far  oa  concerns  tho  motor  ncrroa  and  tho  watery  oxtract  of  ergot.  Ho 
found,  however,  that  thoao  portions  of  tho  drug  not  Bolublo  in  water 
ap[>cnred  to  inoroasu  the  excitability  of  tho  peripborat  oflorent  nerv«s, 
and  that  upon  tho  poriphoral  sensory  nerves  both  portions  of  tho  oi^t 
actod  as  a  fuobto  doprus»ant.  On  thu  whole,  It  is  probable  that  the 
chief  action  of  the  drug  is  upon  the  nerve-centres.  J 

Tho  chief  inlorcdt  to  the  tbernpoutist  in  regard  to  the  phyniological 
action  of  ergot  centres  upon  its  influcnco  on  tho  circulation,  oxpccialty 
on  the  blood-vossol&,  and  upon  its  action  on  the  impregnated  uterua,  I 
shall  disciKs  those  potnia  teriittim.  Before  doing  ao,  it  would  bo,  pcr> 
liapn,  bcwt  tu  (tpeak  of  Iho  chronic  poisoning  by  ergot;  but,  ns  any 
deduotions  IVom  tbo  symptoms  of  orgotiam  aa  to  tho  phyniologicul 


*  Tb*M  •rn|>l«BM  i>«r«  mj  prwteU;  «b«*«4  bf  the  Ur^  qiMOtlllc*  of  kUobvl  uken. 

t  t»9ma.  Pittirl.,  I>Dr|>»t>  >K1>  Kln(nat*4  <a  SrhmiJt't  Juhriiuitr,  B4.  dr.  p.  tit. 

t  In  IBSI,  T.  Korkurin.  in  aSI-  PMantMrt  ihaii,  •am*]  that  |iT«n«aBMd  aoil  thM«e- 
twUtU  puhit1«f lo*I  »ltnmtioD>  e«a  ba  faun4  In  Iba  (piBal  «anl  of  »nlio»1i  •lovly  kllM  wftk 
•rgaC    Tb*  MrrMUow  »t  thliv  bMnrar,  •*«**  to  b«  ntn  tlMa  AMbtfnl.    Sm  ptfMr  by  A. 
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action  of  the  drug  would  bo  at  be«t  odIjt  iDfereooeSi  I  aluiU  defer  tba 
coneiderntiOD  of  tlie  Bubjoct  10  the  section  on  toxicolO'^. 

Action  on  the  circvhtion. — Althougb  tlio  heart  is  prufoundly  aflccied 
ia  ncuto  poi»oning  hy  ergot,  y«t  death  in  prolmlily  not  due  to  lliU  cause, 
BJnoo  Wright  (loc.  eit^  p.  320)  foard  that  after  denlh,  even  though  tb« 
btmrt  -vas  ^ulut,  it  couimuniwd  to  boat  as  eoon  m  the  congvstioa  ma 
rolievod  by  nn  incinioa,  anil  continued  to  pulsato  for  tif^ccn  rotnntea. 

Ootf  of  ibu  oarliost  caruful  cardiac  etudius  of  or^ot  is  that  of  P. 
Eberty  (abstracted,  Schmidl'a  JaftTbHeher,  Bd.  tU-iii.  p.  I'Ji).  Ho  found 
tbnt  iu  the  frog  after  the  injection  of  a  gramme  of  ei'j>;oUn  the  bt-art 
Buffcm  diodtolic  arTwtl.and  ia  tinabli;  to  respond  to  Hlimull  It  ia  intou* 
ccivablo  ihat  this  can  bo  due  to  otbor  than  a  direct  action  of  the  drug 
ujvon  the  cnrdiac  mnsclo;  yel  Eberty  scorns  to  beliovc  it  ia  cnusod  by 
an  influenco  exerted  through  the  poenmognstric-a,  and  it  ta  aaid  that 
al\cr  (tiriition  of  these  nerves  even  very  great  quantities  of  ergotio  aro 
powcrlcsa  to  produce  cardiac  arrcet. 

In  man,  full  doses  of  ergot  unquestionably  diminiah  the  fHwpuaey 
of  (he  pubc,  since  the  phenoiaonon  baa  bocn  iodependeDUy  noted  by 
Parolo,  Gibbon,  Ariinl.  Unrdy,  Boatty  (all  quoted  by  Profosaor  8tilt£)| 
aud  by  Professors  Bailly  and  See  {Bulletin  Thirap.,  t.  Ixxviii.  p,  435}; 
but  tbo  mothod  in  wliich  tiiis  reduction  is  brought  about  is  unocrtaio. 
The  amount  of  the  reduction  varies  from  ten  to  thirty-five  beats  per 
minute;  but  \*ery  rarely  is  the  pulae  reduced  below  sixty  eron  by  the 
largest  doses.  According  to  Eberty'K  expcrimonbi,  therapeutic  doaea 
of  the  drug  produce  in  mammals,  as  in  roan,  sloviog  of  the  licart'a 
beat.  It  was  fuund  that  in  frogs  the  pulsations  of  the  heart  wore  atiU 
affected  afXor  doatniction  of  the  medulla,  but  that  in  mammals,  after 
paralysis  of  the  p4>riphcral  vagi  by  atropine,  or^t  wo-t  powoHcaa  to  alter 
the  cardiac  rhythm.  Tliese  experimenta,  if  oorrwt,  appear  to  prove 
ihat  ergot  acts  as  a  stimuhint  to  the  peripheral  cardiac  nervea,  and  that 
tbo  rodui-tioa  of  the  number  of  beats  is  due  to  this,  and  ia  independent 
of  the  nervo-eentrcfl.  Boreischa  hna  noticed  that  tasio  doses  quicken 
the  heart's  action,  and  that  under  theio  circumatanso*  galvanization  of 
the  par  vagum  haa  little  or  no  ofToct  upon  Ibo  heart.  It  would  aeein, 
therefore,  as  if  the  drug  first  etimulatod  and  then  paralyzed  tbo  peripb- 
ornl  pneiimoga-strios. 

As  early  as  1S27,  K.  Courhant  advanced  tlio  opinion  that  or^ot  pro- 
duces a  spoom  of  tJie  blood-vessels  ;  but,  although  his  theoiy  was  very 
generally  adopted,  only  within  n  very  few  ycora  has  any  earnest  at- 
tempt been  made  to  prove  or  disprove  ite  corroctnoBs.  Id  1S"0,  Dr, 
Ch.  L.  Holmes  (^Archivet  dr.  Physiol.,  t.  iii.,  lEtTO)  found  that  when  tbo 
blood-TcsscIs  of  the  IVog'a  web  wore  watched  under  the  microscope  and 
the  animal  poisoned  either  with  the  aqueous  extract  of  ergot  or  with 
tho  powdered  drug,  the  vesscli',  both  venous  and  arterial,  could  be  toen 
to  undergo  a  very  great  contraction.  Dr.  A.  Wemich  (_Tirehov's 
Archiv,  1872,  Bd.  Ivi.  p.  610}  observed  that  when  rabbita  in  which  the 
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Arteries  of  tbe  thigh,  back,  pia  mat«r,  etc.,  went  exposed,  rocotvcd  full 
dnsen  of  ergol,  tboao  arteries  coulil  be  wen  to  undergo  »  very  remark- 
able dimiautiou  io  their  cuJibre.  Thww  obM-rvfttioaa  haxa  b«UQ  cod- 
firmod  by  other  obHorrem,  among  whom  may  be  mentioned  Vogt,  I>r. 
S.  Korsoii  {ioe.  at.),  Max  Scihiillur  {Baiiner  Klin^  Wochenschr.^  187-1,  p. 
SOS),  and  Boldt  (8cAmiV/('«  Ja\r6iu-ker,  il&nh,  1872).  The  lftlt«r  ob- 
Borvcr  also  affirnin  that  tlioro  ran  through  the  ergolized  capillnrios 
vavo-likv,  pcrislallio  apaitmB.  Patrick  Nicul  and  J.  MoMOp  (BrH.  and 
For.  Medic9-Chir.  iiei>.,Tol.  L,  1872)  havo  noted  with  the  ophthalmoMopo 
tb«  contraction  of  the  retinal  reaseia  aftur  the  oxbibiliun  of  ur^ut  io  man. 

If  general  iraso-inotor  spasm  be  produced  by  orgot,  unless  the  hc»rt'« 
action  bo  greatly  weakened  by  the  drug  there  must  bo  a  vory  dcciduJ 
rise  in  the  arterial  prouuro.  i^r.  Cb.  L.  llolmce  H<tc.  eit.)  fimt  ebowed 
that  whtfn  the  aqueous  extract  is  injected  directly  iuto  Ihojiiffular  vein 
of  the  dog,  immudlale,  rapid,  and  very  decidod  depression  of  the  urto- 
rial  pressure  occurs,  with  vioiont  criva  and  oiTorin  on  ihu  part  of  tliu 
dog,  followed  by  a  period  of  quiot  and  a  rise  of  thd  arterial  pressure 
shore  the  ooniiul  point.  Aa  Kdhler  nnd  Ebcrty  (  Virehow'a  Archiv,  Bd. 
Ix.  p.  ^4)  and  myself  have  all  found  that  orgotin  (Bonjcan'a)  raiiMH 
the  arterial  pro^iuro  enormously  in  fV(>ga  nnd  nutmmnU,  the  fact  moat 
be  accepted  as  proved. 

Dr.  Ilolmen  tried  the  effect  of  Ibo  injection  of  the  ergot  aflcr  soc- 
tion  of  the  c:ii-diac  nerv-os,  but  obtoiood  results  ho  raiying  and  contra- 
dictory tbat  ha  could  come  to  no  otbcr  coucliision  than  that  the  alter- 
ations of  the  Artcrinl  pro«suro  produced  by  ergot  are  not  dependent 
upon  itfi  cardino  action.  In  the  nbsenceof  details  of  these  experiments, 
we  can  but  accept  ihiit  conclusion. 

The  unexpected  result  in  tbo  investigation  of  Dr.  IIoltaoB  was  the 
primary  dcpreaaion  of  tbo  arterial  prceaun,  a  dcprus«ion  which  at  &nA 
eight  eeoDU  looompAtible  with  ihe  idt<a  that  ori^uL  euutracts  the  coaaols. 
It  is,  of  course,  poKniblo  that  the  fall  of  pnMAui-e  may  bo  due  to  an  to- 
tense  action  of  tho  drug  upon  tbo  heart;  but  Dr.  Holmes,  in  order  to 
explain  it,  propounds  a  theory  which  ia  very  ptauuble,  but  which  be 
certainly  dooe  not  prove  to  be  fruc.  His  idea  is  that  the  flntt  full  of 
the  arterial  prosauro  is  due  to  a  spasm  of  the  pulmonic  capillarioa, 
hindering  tbo  blood  in  ita  paasogc  to  the  \oS\  heart,  and  thereby  causing 
vcnoua  repletion  and  nrtcrial  depletion.  It  is  to  be  T«m«mbored  that 
he  injected  the  vi^ot  diroutly  into  the  jugular  vein,  90  that  tho  whole 
force  of  tho  romody  full  directly  upon  the  pulmooio  circulation.  It  is 
evident  that  thin  matters  very  little  ifergot  produces  vaso-motor  spasm 
only  through  an  influoneo  upon  the  ncrve-contrce,  but  that  it  docs  malro 
n  material  dilTorenco  if  the  contraction  of  tho  vcwtcla  be  the  result  of  a 
local  action.  Holmes  aseorts  that  after  »cclioD  of  a  sympathetic  nerve 
and  injection  of  tho  orgot  the  vossols  supplied  by  tho  divided  nen'o  can 
be  Mon  to  coDtrnot;  and  Wornieh  confirma  tfaU  obeorvation.  If  ergot 
d(  es  thus  caufto  vam-motor  spasm,  It  Is  plain  that  in  Dr.  Holmes's  ex- 
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perimonts  tbU  ftposm  must  Iiaro  boeii  vorj'  fnlense  in  the  Itinj>s  befon 
the  fiyetcmic  capillaries  were  stTccted.  Oar  investigator  proved  by  ex* 
peiiinoDt  what  a  priori  uwms  Dixvtifiuriiy  true,  that  if  blood  bo  pruVQQtcd 
from  passing  freely  to  the  lungs  the  ftrt«rial  proseuro  falb  very  greatly. 
In  this  connoctiOQ  it  is  worthy  of  notico  that  thu  poHod  of  arterial  d«>- 
prwwiuD  following  the  iojoction  of  tho  drug  into  the  jui;ular  win  vrag 
very  bi-ief.  In  tho  only  oxpcrtment  dutitilud  in  tVilI  by  Dr.  Holmes, 
tho  pressure  bu^n  to  r'lM  in  throo  minutes  after  the  completion  of  tho 
injection;  in  live  minutes  it  wiui  nearly  normnl,  and  in  eleven  min- 
utes it  was  aboTU  the  uunual  puiiit.  If  tlio  s««vrtvd  facts  are  all  true, 
tho  theory  of  Dr.  Holmott  ift  plaustblo.  It  is,  however,  very  doabtfUl 
whether  tho  crjrotic  spasm  is  local  in  its  ori,^a.  Bvidenoo  derived 
from  judging  by  the  eye  us  to  whether  a  vewel  does  or  doss  not  con. 
tract  must  b«  taken  cvm  grano  salts,  and  the  obMrTations  of  Holmes, 
of  Wcmich,  and  of  J.  IL  Poton  {De  i' Action  de  VErgoU  Paria,  1878)  at« 
directly  contradicted  by  the  apparently  oaref^il  and  einbormte  oxporl- 
ment«  of  Dr.  Pnul  Vogt  {Berlin.  Klin.  Wochensehr.,  18li9,  No.  xii.),  in 
which  tho  dilated  vosaolii  of  the  oar  of  a  rabbit  whoso  cervical  ganglion 
had  been  exlir])atcd  could  not  be  made  io  conlraot  by  ergoL* 

Tho  resulle  obtained  by  P.  Eborty  {Inaug.  Dissert.,  lUIle.  1973)  are 
in  accoi-d  with  those  of  Vo^t,  and  dmogree  with  thoMO  of  Dr.  Holmes, 
especially  in  tlicir  bearing  upon  tbo  question  wholhor  tho  contraction 
of  the  arteries  is  centric  or  peripheric  in  its  origin.  lie  Sndn  that  thfl 
arteriai  proxsuro  rises  directly  and  «Dormou»ly  after  tlie  injection  of 
ergotin.  This  rise,  which  ho  aolcoowledges  to  be  obiefly  due  to  the 
contraction  of  the  vessels,  occurs  in  tho  reins  as  well  as  in  tho  arteriea, 
and  in  tho  frog  as  well  as  to  tho  dog  and  tho  rabbit.  According  to  bia 
experiments,  it  must  be,  at  least  in  the  batrachian,  oentric,  since  in  the 
frog  it  does  not  tnlce  plaoo  after  deHtniclion  of  the  medulla.  Ho  alao 
found  that  nfVRr  the  inhalation  of  nitrite  of  atnyl  the  ergot  caawxl  rise 
of  the  artoriul  prcsiture.  It  in  a  fair  inrvrouco  that  if  tho  voao-motor 
spasm  bo  contric  in  tho  frog  it  is  also  so  in  the  mammal. 

In  an  especial  investigation  of  the  snbject  (^PkHa.  Mtd.  7VmM,vol.  iv.) 
I  found  that  crgottn  Injected  into  a  ruin  docs,  as  Ilrjlciies  states,  produce 
in  tho  mammal  an  imraoJiato  iUll  of  tho  arterial  pressure,  which  is 
shortly  fbllowMl  by  an  enormous  rise.     I  also  found  that  division  of  tho 

*  In  k  mrlM  of  •cparimanU  rand-n  bjr  Prnrmor  S.  Ringar  ani)  Dr.  H.  Sainibofx  ( Brit, 
Urd.  J-joti.,  Jivn,  li$t)  iip«i]  lortuJm  kcconUag  to  the  raftbnd  at  Ghikalt  (mm  tflgiluli^  f, 
S}3),  th«  a4Jkloo  of  onrocin  S'^atlj  alova)  iLa  rnU  uf  flaw  UirvBiili  tlit  artarlotw. 

Tli«M  raiutli  oartBinljr  Kp|)«Br  (o  hv  contrtry  lo  th«  prorloiis  itrlft  of  oar  ttU/mtm  to 
•bowlni;  tbnt  nptt  ftoU  looatljr  upon  Ih«  Teualn.  It  wu  ruuod,  howeiDr,  Vui  tli«  whlilliaa 
of  trgotin  la  the  utlne  lotalioD  nicl  had  ni>  'liilinel  olTect  until  tberu  iru  ten  pormaL  ofllM 
•>tt*«t  In  volution.     Ton  parovnt.  of  •r^tin  U  vnoo^fa  varj  Avriauiljr  to  InOoaftAO  tb«  t'lt^tHHf 

at  th«  mliiia  mIuIIad,  and  It  ti  probubk  tbst  lbs  «)o«lag  offMt  of  tb4  arirntio  <nu  tbe  rai«ll 
ofallarad  pb^datl  coaditlonx,— ■  (anclatioD  whlob  \t  ovmbiralcd  bjrtha  Cul  lh<t  tbe  noonlj 
olorlj'  ibov  «oui|)t«tB  luu  of  TitAlily  \a  nil  pnrl*  ot  lt>*  tottolan  •i|i«rin«nl*(l  aitk,  ft  Iimb  •( 
rliBlitywbleh  In  *i\  prnbuMUtyiriu^harMl  b^  lbs  irtDriet.  CertAlnlr  Umm  •iporiMonta  MS* 
OOC  b«  Mmpt«d  U  TktM  in  «Qnli«dLslLaa  of  tb4  oId«r  rwnlu. 
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cmr^  tc,  TMO-motor  paralj-sis,  doo*  in  dogs  provcnt  th*  riw  of  tho 
pmmro.  It  muAt,  Lboreforc.  bo  considered  prorod  Lhat  moderate  doses 
0/  ergot  onvte  a  rite  of  the  arterial  pressure  by  simulating  the  vaso-mator 
centre}  &nd  tliaL  tho  first  fall  of  prouure  is  duo  to  a  direct  action  on  Ibo 
cardiac  musdo,  upon  which  tho  ergotin  is  at  onca  procipitatod  when 
thrown  into  iho  jugular  vein,  is  dumonslralod  hy  ilio  fticts  that  the  fall 
dotal  not  occur  whon  tho  drug  ia  introduced  gntiluully  into  tho  circulation 
by  hypodorniio  ii^oction,  and  that  tho  drug  is  a  poieon  to  tho  cardiac 
mosclo,  OS  WM  shown  in  my  cxporimonts  us  well  aa  io  tha«u  of  Eborty. 

Haudelin  is  mated  to  hare  found  that  the  arterial  prosauru  ralla  after 
the  exhibition  of  tho  poison.  Broira4>6quard  haa  iniiist«d  (^Archives  de 
Pkysiologie,  1870,  t.  ui.  p.  434)  that  in  orgotie  poiaoning  thoro  aro  two 
periods, — first,  voHD-motor  upasm,  and  secondU'-,  va»o-motor  paritlyHisj 
and  Haudolin  noted  a  fall  of  arterial  prosMure  after  toxic  doaos.  Dr.  Bo- 
reischa  (Arbeittn  Pharm.  Lnborat.  Motkau,  i.  55)  aJBO,  in  a  numbor  of  ex- 
pcrimonta,  ueiog  Bonjonr)*ii  ergotin,  found  a  T«Ty  dccidod  fall  of  preaauro 
produced  by  the  dnig.  Ia  none  of  those  oxperimenta  waa  thoro  any 
rim  of  presaure  at  nJl:  either  the  ergotin  used  was  sot  equivalent  to 
that  oraployod  by  Holtnos  and  myaolf,  or  olso  tho  result  obtained  was 
dcp«ndent  upon  the  use  of  very  large  doeo».  In  a  series  of  oxperimonto, 
Boroidcha  found  that  tho  fall  of  prossuro  aflor  eoctioD  of  tho  spinal 
cord  high  up  waa  proportionately  not  nearly  no  great  oa  in  the  normal 
Animal.  Thia  indicates  that  tho  fnH  of  pruasurc  wod  duo  to  vasomotor 
patsy.  It  would  sccni,  therefore,  that  tho  conclusions  of  Drown-Scqunrti 
aro  correct,  and  that  decidedly  toxie  doses  of  ergot  tower  the  arterial  press- 
ure, by  depressing  both,  the  heart  and  the  vaso-motor  centres. 

Action  on  the  intestines. — The  fibres  in  tho  ooata  of  the  blood-voasots 
Me  certainly  not  the  only  noo-«triated  mu6cl«a  upon  which  ergot  a«ta: 
indeed,  tho  probabilities  arc  strong  that  the  drug  influences  mutwular 
fibre  of  this  charuct«r  wherever  it  exists  in  the  body.  Thero  is  coiv 
aidomblo  uv-idcnco  to  lihow  that  it  caoeoa  inensaaod  ioteetinnl  poriDlaJMs. 
In  Dr.  Wright's  oxperimente  {toe.  cit.,  p.  320)  tho  intestines  wore  found 
in  Tory  active  poristalvs  at  the  post-mortem  examination  of  tho  poiiwnod 
animal  Dr.  Womich  {Virchow's  Archiv,  1872,  Bd.  Ivi.  p.  515)  noticed 
tliat  very  violent  poriBtaltic  movements  followed  the  injuctioii  of  ergot, 
as  was  seen  not  only  In  rabbits  wboso  abdomens  wore  oponod,  but  In 
Komo  coMea  cvon  through  the  uninjured  wulU;  and  llaadolia  has  con- 
6rmcd  bia  obscrvuiiona. 

Uterus. — Upon  the  uterus  of  parturient  women  ergot  exerts  a  V017 
pronounced  and  fixed  influence,  increasing  tho  length  and  force  of  tho 
paint,  and,  if  it  bo  given  in  suffioieul  dote,  causing  ntler  a  time  violeut 
tetanic  cramp  of  tho  whole  organ.  The  drug  certainly  acta  in  this  ro- 
spoct  upon  the  tower  animals  as  it  does  upon  man,  since  Youatt  states 
that  in  &  large  experience,  both  with  monogaairio  animals  and  with 
ruminants,  he  has  never  known  tho  drug  to  Rail  in  its  action  on  the 
atcniB  of  tho  parturient  female. 
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The  action  of  «rgot  in  prodticitig  contrjicUon  In  tho  impr 
but  not  pnrtiirioiit  womb  \*  by  no  means  no  connlnot.  Upon  aaimil4 
Dr.  Wright  found  it  to  Tail  in  all  of  a  number  of  irinia,  as  did  also  Bon- 
jean  in  &  single  experiment.  On  the  other  hand.  Dies  (Stilly  Therapct- 
ties,  2d  od.,  vol.  ii.  p.  585),  Oslcro  {Ibid.),  and  Percy  and  J-oarent  (/*Kt) 
found  it  to  rnuao  abortion  in  gu)nen-pig<i,  hows,  rabbiln,  oows,  and  caU; 
and  M.  Bodin  has  roportcd  an  epidemic  of  abortion  occurring  amonp 
covra  near  Trots  Croix,  which  ho  attnbutos  to  feeding  upon  ori;otiz«iI 
gm««es  (Journal  des  Connaistf^n'^^s  MM.,  1812).  The  eyndonoe  of  tboM 
who  havo  iisud  ergot  Ibr  the  induclion  of  promnturo  labor  in  woman 
tallies  very  L-Iose!y  with  thai  which  is  brought  forward  iu  i-cjfurd  to  tbo 
lower  uiiimala.  As  tho  matter  \n  so  settled,  It<hall  not  enter  into  an  elabo- 
rate diBCussion  of  the  elfocta  of  or^t  upon  pivgnnnt  women.  To  slioi* 
that  the  Hingtia  very  often  will  net  as  an  abortifaeient,  it  ia  only  nace* 
Bory  to  quote  Professor  Huniabothsm,  who  states  {Obstetric  Medicine, 
Phila.,  18l}0,  p.  318)  that  he  has  made  a  "j^reat  number  of  trials,"  aod 
found  that  "oxpiiUive  action  eo<m  Tollowed  its  exhibition,  with  very  few 
exccjitiona."  It  ennnat  be  gainoaid,  ho%v<jver,  that  vorj'  oOen  tlie  dnij 
has  failed:  sometimes,  no  doubt,  because  of  poor  quality  or  bocattm 
given  in  insufficient  doso,  yet  eufficieully  olleo  to  show  that  ita  aborU- 
faeient  action  is  uncertain." 

Whether  the  uterine  disturbance  w  of  centric  origin,  or  is  doe  to  a 
direct  action  of  the  drug  upon  the  uterus  and  ita  ncn'c-fibrcs,  ie  iindo> 
cidod,  although  the  drift  of  the  present  evidence  is  towards  a  peripheral 
aetlon.  Dr.  Woruieh,  In  two  oxporimonts,  found  that  no  vornaieular 
movements  were  produced  in  the  n nimpregnated  womb  by  ergot  after 
section  of  the  spinal  cord;  but  in  one  uf  these  esperimentA  the  animal 
was  so  feeble  as  to  destroy  any  possible  fbrce  the  result  might  have. 
and  I  do  not  think  much  weight  is  to  be  attaohed  to  the  evidence.  On 
the  other  hand,  Borviacha,  in  fieveral  experiments,  aucceoded  In  pn> 
ducing  violent  uterine  movements  after  ritvidiDg  all  the  norvons  con- 
Qoctions  of  the  organ. 

Thekapeutios. — As  a  tliorapomio  agent,  ei^t  Is  employed  both  by 
the  obstetricinn  and  by  the  physician  ;  and  I  shall  consider  these  tuoa 
of  it  separately. 

Owing  to  the  pewer  that  ergot  posscesca  of  intensifying  labor-paios, 
it  hn«  long  been  used  in  uterine  inertia  during  parturition.  Indeed,  it 
was  for  Litis  purpose  that  the  tlnig  was  first  employed  in  medicine,  and 
thereby  acquired  the  name  of  pulvis  pnriurieM.  The  literature  of  the 
cnhjoct  is  immense,  and  all  imaginable  opinions  as  to  the  efTocte  of  the 
drug  when  given  in  labor,  ami  as  to  the  advisability  of  ita  employment, 
have  bcon  advanced  ;  but.  without  discussing  these,  I  shall  hero  aimply 
point  out  the  cloftrly-cstablidhcd  rulca  for  its  use,  and  the  cUnicslly- 
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detcrmfnod  dtingcn  and  adrmntngM  of  its  «ni])Ioymont.  tr  orgot  bo 
giTcn  in  very  email  dotiM  during  labor,  Uie  naLurat  palas  are  eimply  in- 
tonnfiod ;  but  if  the  doao  b«  largo  enough  to  have  o  decided  ofToct,  thoir 
olmractor  is  altered :  tlioy  become  not  only  moro  ecvcn}  but  much  moro 
prolonged  than  normal,  and  finnlly  th«  inWrvfllB  of  roIax»'.ion  apjioar 
to  bo  oompletoly  aboli&bed  and  the  intennittuDt  expulHivo  efforts  nro 
changed  iato  one  violent,  coDtiniioun  strain.  It  ia  evident  that,  if  Iho 
rofustanco  bo  sufficiently  great,  this  may  endanger  the  ttafcly  both  ol 
the  mother  and  of  the  ohild.  The  dangers  to  tho  molhor  nro  twofold : 
there  is  a  possibility  of  tho  uterus  rupturing  itself  by  ita  offorta ;  and, 
whcm  the  head  cornea  down  upon  ibo  perineum.  If  tho  0of^  pnrta  b« 
rigid  there  ia  a  voty  etrong  probability  tlutt  they  will  bo  lacomtod. 
Tho  danger  of  uterine  nipwiro  k,  I  thtnlc,  a  remote  one;  fbr  although 
flOTeral  alleged  caxoa  hafo  been  recorded,  yet  in  vety  few  in  the  accident 
olcitrly  iniccoble  to  the  asserted  cnoHC  (mo  Stitid,  TherapeuOci,  2d  ed., 
vol.  ii.  p.  &9I).  Tho  fatal  character  of  the  accident  is  such,  however, 
that  the  poRfribility  of  ita  occurrence  should  alwaya  prevent  tho  recklesa 
niM)  of  the  drug. 

The  improper  nao  of  orgot  ia  fhr  moro  serious  in  ttfl  ofTocta  npon  the 
child  than  upon  the  mother.  During  a  viobnt  utorino  contraction,  tbo 
paMOf^  of  the  blood  troTn  tho  placenta  to  tho  ohild  must  bo  interfered 
with,  or,  in  other  words,  the  re«pirniion  of  the  fcetim  is  temporarily 
•topped,  so  that  ita  life  depends  upon  tho  n&ration  of  the  blood  daring 
the  intervals.  If  the  latter  be  very  much  shortened,  tho  life  of  the 
child  is  greatly  imperilled ;  and  if  thoy  be  sboliKihod,  it  must  bo  do- 
atruyod,  unless  doliTOry  oooura  in  a  \OTy  few  momenta.  These  consider- 
ations arei,  I  think,  tufflcieot,  without  IVirthcr  discussion,  to  show  the 
imperativenMS  of  the  rule  never  to  give  ergot  In  uterine  inertia  when 
thore  is  much  Tesistanee,  cither  in  tho  bony  or  in  tho  aofl  parts  of  tho 
mother.  In  primipors  such  rosiatnnoe  is  always  to  bo  looked  for,  and 
its  degree  oflon  difflcult  to  judge  of  beforehand  ;  nnd  in  snch  women 
ori;ot  should  not  be  uwd  at  all  for  the  purposes  of  oxpuUien.  Even 
under  the  mtwt  favorable  cireunuttancoa  for  ita  employment — when  the 
woman  haa  previoanly  borne  children,  when  the  bony  pelvia  {«  capn- 
cious,  and  tho  aufl  parts  am  relaxed  and  dilatable — ita  nno  should  be 
entered  upon  with  caution  ;  and  if  the  acconchcnr  be  skilAil  in  the  ap- 
plication of  inHtmmcnts,  caws  must  bo  mro  in  which  the  Inttor  are  not 
preferable  to  the  ecbolic. 

In  women  of  lax  fibre,  with  roomy  polvos,  ergot  may  bo  used  in 
Qterine  inertia  If  instnimoote  are  not  at  hand,  or  if  tbey  aro  objected 
to,  or  if  the  obstetrician  is  timid  in  their  application. 

At  tho  cloao  of  parturition,  ergot  is  very  commonly  employed  to 
prevent  pa^-partttm  hemorrfuitjc ;  and  in  this  case  there  is  no  objection 
to  ita  nM,  and  11i»  remedy  is  invaluable.  Bat,  as  it  nxiaires  feotn  Gftfcn 
to  twouty  minutos  for  ita  action  when  gi^'on  by  the  month,  ergot  ex- 
hibited in  this  way  cannot  bo  relied  upon  to  arreat  flooding  when  It  haa 
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tlroady  sot  in.  To  provont  tbo  ooouxtOdcq  of  tLo  IntUr,  it  b  an  oxnl 
lent  rulo  to  ffive  a  fuU  dose  of  the  ecbolio  when  the  child'a  bond  is  wdl 
dovru  ujiou  tbo  perinoum  and  baginaing  to  omorge  at  the  vulrn.  AiW 
labor,  ifn  tendency  to  bleedia^  U  msDlTostod,  ergot  may  be  odmiiuslsml 
liypodcruiically. 

For  tbo  induvtioo  of  premature  tabor,  ergot  bua  boon  aad  atUl  ills 
some  ext«nt  amd  ;  bat  it  U  uncertain  in  its  acttoo,  and  oSera  do  adnn- 
lagos  over  instnunontAl  methodiL 

Tbo  succeea  of  ergot  in  arreeting  hemorrbage  after  labor  sodbM 
to  il8  u^Q  (n  utorina  homorrbagos  In  other  tban  parturient  or  pregnant 
womon;  and  tbe  next  step  beyond  tbis  was  its  ompluyinent  in  atiiir 
bcmorrhagea.  In  all  forms  of  hemorrhage  in  vbicb  no  direct  locals^ 
plicfllion  can  be  mado,  orgot  is  to-day  probflbly  the  most  generally  taed 
remedy;  nnd  evon  when  lix:al  applications  can  bo  tniulo,  ergot  may  oAaa 
bo  exhibited  inlenmliy  as  ao  adjuvant  to  tbo  local  styptic.  It  ia  iliu 
employed  in  menorrhagia,  in  hamoptym,  hemorrhage  from  the  ^ma, 
tpittaxigy  eto.  Ergot  act«  Ti-fth  os|>««Ial  mpidity  and  efficioDcy  in  tbiN 
coses,  if  given  byjMJdoniucally :  used  iu  this  way,  tho  suddunaoesof  tha 
result  in  hfcmoptyMs  is  sometimes  Hurpriaing.  Even  wben  the  henM^ 
rbage  is  apparently  dependent  upon  a  dyscnieia,  as  in  pvrpum  Kaam* 
rhagieat  tbe  hypodormio  injeotion  of  ergotin  may  produce  tho  bi^pieil 
reaulls  (cosea,  Brit.  Med.  Joum.,  ii.,  1874  j  J^ita.  Med.  T^mes,  rol.  r.). 
Tbo  vaUio  of  tbe  dnig  in  hemorrhage  i»  no  doubt  dapendent  uponitl 
power  of  contracting  tbo  small  veeacls.  In  coUiqualivo  m'yfUswtatt 
due  to  relaxntion  of  the  blood-vossols,  ergot  is  a  meet  efficient  remedy. 

Allied  to  Its  use  in  bomorrbago  is  the  emptoyraont  of  orgot  iaea- 
tarffement  of  tho  tpleen  iVom  various  causes.  J)t.  Da  Costn  was  the  fini 
to  euf^gest  liypodenoio  isJeetionB  of  the  drug  for  tbia  purpose,  nnd  it 
claims  to  bare  ovon  cured  leukanna  {Amer.  Jovm.  Med.  Sci.,  Jan.  1S75). 

It  was  tho  fiupposed  action  of  ergot  upon  the  mnscnhir  flbrea  ia 
tbo  walls  of  tho  vosscis  that  tod  Professor  Ijnng«bbcck  to  try  tbe  ditet 
of  tho  hjfodcrmic  injection  of  the  remedy  in  ancuriam.  Tbe  tvsnll 
obfniiiod,  aa  roportod  in  tbo  Berlin.  Klin.  Waehtnichr.  (ri^  ]86d),  mu 
surpriaiiig.  How  far  surgeons  have  followed  up  this  matter  t  do  aoti 
know ;  bnt,  according  to  Dr.  Paul  Vogt  CBerlin.  KUn.  Wochenschr^ 
llarcti,  1872),  Schneider  has  cured  a  cose  of  femoral  aaeariam,  and 
Dutoit  one  of  tbo  subclavian.  Yogt  baa  himself  employed  the  remedy 
sucoossflitly  in  a  very  severe  cnee  of  varicose  veins  of  tho  l«g8,  of  many 
years'  nUinding.  Tbo  romody  is  injected  into  tbo  immediate  neighbor- 
hood of  tho  aneurism  or  vari.^,  one  or  two  grains  of  the  extract  of 
orgot  being  cmployod  ovory  day.  A  good  deal  of  local  swelling  oadj 
hnrdnoHs  ia  inducotl,  and  tbe  good  achieved  has  probably  been  rimply^ 
tbo  ruault  of  the  locnl  iiitliinuimtioi).  *  1 

Vciy  many  years  ago,  Dr-,  F.  E.  BarUn-Fontayral  propoeod  (Jomth* 
rfej  Sci.  med.-priitiq»es  de  AfontpHlier,  tomoa  vi.,  vii.)  tho  n»o  of  orgot  fd 
chronic dj/scatery  oud  diarrhani,  an  account  of  its  power  of  causing  coihj 
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Irftction  of  tlie  paf>ilUri«» ;  and  MaemnlBX,  iu  an  epidernio  of  cbronio 
dUurhom  ainuug  the  French  troopn  8cr\-iiig  in  tlid  EoAt,  found  ibat 
the  suggoation  was  well  liinod.  Although  Barlaa'Fontayrol  aflcrwanU 
publiflbud  a  book  (Lc  Sci^e  er^oU  d  de  t' Application  dt  VErgotitie  a  la 
Cure  lie  la  Dyaenterie  et  de  la  Dianhee  ehroniques,  Montpollior,  1858) 
upon  the  subject,  it  Attracted  littlo  or  no  attoDtioo.  In  1871,  Pro 
fesaor  A.  Luton,  of  Jlhuiau  iGaz.  Hebdomad.,  Uct.),  sUtud,  as  6omi>- 
tbing  new,  that  he  had  usod  ergot  with  romsirkable  euccens  in  aviolont 
and  protnict«d  epidemic  of  dyienter^.  SuccossAil  cases  of  chronic  diar. 
rhoBa  an  also  reported  by  other  obserrore  (see  Schmidt's  Jahrb&eher, 
Doo.  1B7 1 ;  Lancet,  1876,  iL  409) :  eo  that  trials  of  the  remedy  should 
b«  made  in  all  ob»tiaato  caaoe. 

Another  employmoat  of  ergot  for  the  purpose  of  restnuning  exoe»- 
sira  BocrvtioD  U  in  palaetorrhaa,  in  which  ulTectioa  it  has  buen  used 
with  Rticoess  by  Dr.  Le  Gendro  {Bull.  TTUrap.,  t.  Ixx^-ii.  p.  2S2),  who 
was  led  to  employ  it  by  an  obserration  of  Urs.  Poy«t  and  Coromu*. 
mund  (Annal.  de  la  S/iC-  de  Med.  de  Saint-^ienne  et  de  la  Loire,  1863) 
that  wet>uar»oa  fod  upon  ergotieed  broad  lost  their  tnillc. 

Thu  acLioD  of  ergot  upon  the  blood-veaeoU  ougjcvstB  itn  employ- 
ment io  those  cases  in  which  there  U  local  or  general  dilatation  of  the 
TessoLs.  1  have  usod  it  in  pulmonic  congestion  with  apparent  good 
PMulta,  and  it  has  boen  highly  lauded  in  tbe  first  stages  of  pneumonia 
by  MToral  olinicinnt>,  especially  by  Dr.  J.  E.  Kelly  (_Med.  BogisUr, 
1687),  as  giving  iiumcdinte  roiicf  when  inj«ct«d  bypodormically  to  low 
forms  of  ffulmonary  kyperamia,  such  an  occur  in  typhoid  fovors.  It 
will  probably  also  be  found  of  sorvlce  aa  a  Tuo-motor  stiiaiibfit  In 
twgieal  shock,  and  it  has  been  usod  with  aasertod  good  resnlla  against 
cerebral  eongestioa  following  injurioa  to  tho  head.  In  com  of  apoplexy, 
by  increasing  tho  btood-prasBure,  iu  tendonoy  'm  to  do  harm  ratbor  than 
good.  It  hoa  also  been  especially  commended  in  congestion  of  the  tpinal 
cord  by  Browa-Sequard,  Hammond,  Beard,  and  oUion,  and  I  haru  my- 
si'lf  usod  It  witli  eatiifaelion.  Dr.  Hampol  (Practitioner,  vol.  i.  p.  263) 
recommends  it  in  whooping-eouyh.  Sir.  Woakos  boliovtu  tho  pain  of 
neural^  {Ibid.,  p.  2S7)  to  he  duo  to  congostron  and  soroua  cfflision  into 
tbo  nenre-sheattis,  and  has  uwd  ergot  with  assorted  good  results.  Dr. 
Daniel  H.  Kitchen  {Anur.  Joum.  of  Intan^  July,  1873)  has  employed  it 
with  great  aooccas  in  headaches  of  tlie  most  divome  and  uven  opposite 
origins,  and  has  oared  (?)  epilepsy  witJi  iL  In  tho  latter  disease  he  COn* 
tinaea  iu  uao  for  months.  Dr.  Dohoane  (Munich  Med~,  xW.  86)  states 
that  he  has  oblainod  most  remarkable  effects  in  the  relief  of  diabetes 
by  subcutaneous  injmUons  of  ergotin.  Tbe  action  in  the  relief  of  the 
glycosuria,  thintt,  and  polyuria  ut  usually  immediate,  but  in  most  cases 
the  symptoms  return  upon  tho  cessation  of  tho  treatmoot,  although  in 
one  insianoo  the  effect  was  permanent. 

In  1S72  (nerlin.  Klin.  Woehauchr^  Juno  17),  Profewior  Ilildobnindt 
announced  that  in  nint  oaaoe  oCJItroid  tumors  of  the  uterus  be  had  uhod 


8S8 


LOCAL  REMEDIES. 


fritb  the  utmcwt  advaatago  hypoderniki  iaj&otions  of  ot^tio ;  lod  tH 
pivcUoo  haH  been  followed  very  widely  on  ibis  conliucDl.  It  is  actnitf 
to  be  doubted  that  euros  are  Boinclimoa  efiiaotod ;  but  probably  ia  thi 
m^oritj  of  oaaee*  the  drug  simply  losaeus  the  uterine  congottloD,  Hri 
doM  good  prociMly  as  tt  doo«  in  chronic  Sf^aatte  metritis  aod  in  nU*w> 
lution  aod  kj/pertropht/  of  tlio  vtena  (Uoadoini,  PractUioncr,  rot.  i.  |t 
166) ;  it  may  be  that  Boiii«tiineA  it  strani^les  the  growtb  by  eauai| 
nteriao  contractions.  If  ihb  latter  bo  tho  eiuo,  a  cuiv,  b«  U  tt^gsHal 
by  Profeoaor  tioodell  {J^oeeed.  Med.  Soc.  of  Pennsylvania,  1873),  is  to 
bo  expeote<l  f>um  the  remedy  only  iu  mural  and  »ubmucoid  tumora 

An  objeclioa  to  the  method  of  ILldobrandt  ia  tbo  great  pain  nd 
local  inflammntion  which  oAoQ  reault;  and  Goodell  propoeeu  aa  a  inb- 
•titute  ihc  uao  of  eneraala  or  auppoaitotiM  oontaiaiag  the  drug. 

Some  years  ago,  led  by  a  fancied  reaombhiiicc  between  the  pliyii» 
logical  aclioa  of  oi^t  and  that  of  quinine,  Dr.  Duboue  prepoMd  Uit 
fbagua  SB  a  su^cedaneum  to  the  alkaloid  in  malarial  fevers,  aad  ia 
support  of  his  viows  be  pabliahed  a  book  BDtitlcd  HecJtercka  sir  la 
Propridtds  iherapeuttquca  du  Seigle  ergote,  Paris,  1S73.  Ho  brought 
forward  some  evidence  of  the  value  of  the  remedy;  but  the  latter 
has  shared  the  fkto  of  the  older  suhstilutes  for  the  South  American 
Bpcci&c.  Dr.  Th.  Clomens  [^DcidsfKt  Klinik,  1805,  p.  267)  afErms  that 
ergot  iiiTordft  the  most  poteni  relief  in  the  ammoniaeal  cystorrhaa  at 
poraple^icfl.  He  gires  it  intornally,  but  ospeeiully  umb  injectlou  inta 
the  binddor  of  a  solution  of  ergotin  (gr.  ii  to  fjv).  Ergotin  auppoai- 
torien  are  asserted  to  be  of  great  value  in  hemorrho'uU  (iSI  Y,  iiti. 
Record,  xvi.  5G3).  I  have  used  tbein  in  one  or  two  oases  witboot 
bonoSt. 

ToxtcOLooy. — Enough  has  already  boon  said  in  regard  to  the  aevta 
poiaoning  by  ergot,  oxvopi  it  be  to  state  that,  when  abortion  ta  thnsil* 
oned,  from  its  ingestion,  iu  the  maintonoDce  of  porfcvl  quiet  and  in  tba 
free  exhibition  of  opium  ore  to  be  found  all  the  measnrM  of  nlwf  tH 
our  command. 

Since  the  days  of  Galen,  there  bare  swept  over  larger  or  smaller 
distriola  of  Europe  cpidomicH  of  diMOses  wbioh  have  been  nttribatod  to 
ergot.  In  many  parts  of  Europe  rye  bread  fornu  the  great  atspls 
article  of  food  of  the  lower  clnssoe.  tt  always  contain.-*  a  small  quan- 
tity of  ei'Kut-  but  not  enough  to  bnvu  any  dolotorious  eOect  upon  Ute 
health.  When  the  summer  is  wet  and  cold,  the  rye  beeomos  very  «x- 
tonsivoly  crgotixod,  so  that  the  Aiugus  oonNtitutes  a  lai^  preporuoa 
of  the  materials  entering  into  the  brend.  It  is  under  ibeee  cireunu 
si»iice»  that  there  occur  those  epidemics  of  ergotism  or  chronic  ergotio 
poisoning  which  have  been  recorded  from  time  to  time  stnoe  tbo  day* 
of  Giilen  and  of  Cesar.     It  is  not  always  the  rye  that  cnasos  these 

•  S»c  Jmir.  Janrn.  Mad.  3ei.,  Julj,  1873;  Am*!-.  Pracilltvier,  M>j-,  IST3,  Uaj,  1871, 
AugoBl,  1$M;  Ctinio,  April,  IB7S;  LanBei,  May,  1^73;  Chi£aga  Mai,  Jotni.,  lS7iiUiil  «» 
pMiolly  Dr.  ByTt)t^'»  AddrvM,  Tram.  Anur.  Jttd.  Jmuc,  1B7S. 
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iHgblful  losBOfl  of  lifo,  as  irciusin^er  (jJourn,/}if  Pharmakoiiyn.,  Bd.  i.  p. 
409)  has  traced  ono  opidoniic  lo  dii^«a»o<i  oot«.  Bofore  ^tiig  furthor, 
it  ftooms  proper  to  Htale  tliai  Troussuau  and  Pidoux  aaaert  ihat  tbcM 
eptdumica  are  not  dcpondeut  upon  any  epociflc  actioo  of  ergot,  but 
arc  uitlicr  upidumics  of  bluod-diAcatioa  or  lumplj  tlio  rcaulla  oC  iio- 
pnipor  nnd  iunuflicUnt  food, — the  ouLcomca  of  povorly,  wrotohcdnoHti, 
and  famino.  It  8««m8  to  iiiu  indiapiilablo  that  somo  of  tho  varioun 
cpidcinivs  vrhicb  liavo  Lt>on  tucordcd  woru  of  thia  churactur,  but  oer- 
lainly  it  h  tio  tuiu  indinpulablu  Uiut  uUiura  wure  not.  UoroOT«i, 
numorou*  scatKiixid  casw  aro  on  rotord  in  which  a  r*nv  porsona  or  a 
family  have  boon  ulTuutcd  nitb  erotism  unraititaLably  truoeablu  to  ibe 
1190  of  bivad  largoly  oompwawi  of  tho  fuoyiia,* 

The  ac-opo  of  tbo  proeont  work  ia  euub  aa  to  Ibrbid  my  entciing  iiito 
an  olaborato  discusiMon  of  Ihu  upidemica  of  ergotism,  cRpeciaily  as  tho 
subJucL  bus  uo  practical  bourin^;  ho  far  ii»  tbe  Aiuurioun  profuM»iou  is 
concornoi],  einco  iho  abnonco  of  dfMip  poverty  i»  eo  complete  in  our 
country  that  uo  ouo  would  food  un  lai'gvly  orgotixod  brood ;  and,  in  fact, 
no  oase  of  en^littin  \>,aa  aa  yot  buen  reourdod  as  occurring  in  tho  Unitod 
8ut«K.t 

Tlioro  an  two  variotioa  of  ergotism, — tho  itpoamodic  and  Iho  gno- 
groDOus. 

Gangrenoui  ergotiam  haa  boon  ospocially  obitorved  ia  Prauco,  and  la 
belioTod  to  bo  the  samo  lui  the  Iifais  Sicer  or  tho  lyais  Suncti  Antonii 
of  Lbo  Middlu  Agua, — an  affeution  which  in  D2S  killed  furty  thoosaod 
poraoDB  in  Soutbw«at«m  Fi-ance,  and  in  1  i:id-2^  fourteen  tboas&nd  in 
Paris  alone.  It  jj^noraily  commonct;)*  with  itching  and  formicatioiu  in 
tbe  feet,  iowru  pain  in  tho  back,  cutitructiona  in  the  miucteft,  Dauaea, 
giddiness,  npAtby,wilb  abortion  in  pregnant  women,  in  suckling  women 
drying  of  tho  milk,  and  in  maidumi  amcnorrhisa.  After  somu  timo, 
doop,  heavy,  aching  pains  in  tiie  limbfi,  an  intciiHO  feeling  of  coklaeso, 
wilb  real  coldnew  of  tho  surface,  profouud  ainlby,  and  ■  sense  of  utter 
wcarinom,  develop  ihoinMlvcK.  Then  a  dark-red  spot  appcara  on  tbe 
tiueu  or  on  ono  of  thoextreinitiue;  all  senaatiou  ia  lost  in  the  affootod 
part ;  the  skio,  perbnpfl  over  a  largo  uurface,  usumw  a  livid  rod  hue, 
and  in  the  foci  of  local  changex  bulls  Ailed  with  Mrnm  appear.  Tbe 
adyanmio  Hymptomai,  in  sevvro  cuKoa,  dcv|>en  a»  tho  gangrene  epreodsi 
until  Qnally  dcatfa  puta  an  end  to  the  scene.  Very  generally  the  ap- 
petite and  digestion  aro  proservod  to  tho  ]a«t,  and  not  rarely  tticra  is 
an  almost  ferocious  hunger.  The  gangrene  is  generally  dry.  the  parts 
withering  and  raummif>'ing;  but  somoiimcA  it  is  moist,  and  pymmio 
symptoms  may  even  be  devvlopod.     Of  course  a  very  largo  number  of 


•  ror  wi  Meaul  of  •  mottn  «pMMBi|i.  «••  ihwudt.  AnX./.  mi:  MU,.  sxxlll.  34A. 

t  Aay  M*  mf%iUX\j  latanUal  !■  Iba  nhjMt  «ttl  Snil  lb*  liuralof*  w^cj  mM  (ir**- 
*Ml*l  iB  U«  nTcmmm  fef  PrOifwMr  SlUU'i  ««rk  an  niMttpMllCi,  la  «bla)i  vtmj  bi  •rU«t 
^lltMMt'■  bmk,  t|iMUrl  <M  tlia  )>r«Tiaai  |Mg«i,     par  U*  («mI**  ot  Uamaii,  k  (try  (aMUMt 
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cases  do  not  terminate  in  dofltli;  but  the  part  iramedialoly  aflecled  u 
generally  lost.  Iii  ttiutw  canes  the  toes  most  geciurnlly  anj  thu  portion 
dostroyod,  but  it  may  bo  any  ono  or  all  of  tho  extromilieo;  and  tlio 
nooe,  lipn,  carH>  and  oron  the  buttocks,  ffomolimw  bou*  tho  bruot  of  the 
disorder. 

Spasmodic  ergotism  may  in  tlio  lighUsat  cases  bo  mnnlfastod  only  by 
itching,  formication!^,  numUness,  or  complete  nna38thoaia  of  tho  Gn^oni 
and  touB  or  of  tho  buttockfl,  and  by  gastro-int<«tinal  irritation,  &a  BhowD 
by  <:nlic,  vomiting,  diurrtia-a,  or  conetipntion,  and  withal  a  ravoaons 
hungor.  In  more  oevcro  cases  those  mnnifcKlntions  nro  tntensiflod,  and 
apaamodio  aymptoma  appour,  vtolooC  and  pftinfhil  tonio  oontmotions 
aitocting  oepccially  th«  flo-xore  of  tho  exlromiti«e,  iatorruptod  at  timw 
by  inlorvak  of  quiet,  but  gntdunliy  growing  into  Bovere  genoral  tetanic 
paroxysms,  with  opintLototioa  and  omproHlhotoaoa.  Id  the  inlerrab 
liicro  oro  very  generally  mue^culnr  tromblings,  and  as  tho  case  progroaaea 
thoro  ure  developed  cerobml  mnnifoi^tntiona,  tiuch  m  diHturbancoa  of 
vifiion,  photopliobiH,  cbromopuia,  hemiopiu.  and  periodic  amblyopia  and 
amauTOsia,  giddinosH,  cntal»ptic  and  epileptic  paroxyama  with  or  with- 
out loeaof  ooneoiousnuss,  dulirium,  and  idiocy,  tiastro-intciitinal  a^'mp- 
toni!?  arc  alwaye  voi-y  marked,  but  with  them  ie  a  characteriatlc  ravonoaa 
hunger  and  a  longing  for  .sour  food  and  drink.  Tho  «kin  is  earthy  or 
yellou-itth  in  lis  tint,  and  b  on«D  spotted  with  boihi  or  postulos  or  Mini* 
gangrenous  vesicles.  Death  h  apparently  caiiflod  by  exhauetion  ;  and  in 
those  that  recover,  various  local  pnrjilys«8,  habitual  spasms,  amaurosis, 
mautul  aberrations,  or  even  idiocy,  often  rvmam  through  life.  Id  a 
few  cancel  the  symptoms  ore  still  more  violent,  and  the  spinal  and 
cci'obrul  disturbancos  soon  lead  to  donlb. 

In  some  opidemiw  of  ergotism  iho  t\wiiyB  have  been  a  mixture  of  the 
spaHmodic  and  gangrenous  forms  of  tho  discnMi. 

Admikistiiation. — Ergot  may  bo  given  in  powder,  but  at  preacnt 
this  method  is  vury  rarely  u»od:  the  do»o  is  half  a  drachm  to  two 
dmchms.  Tho  XJ.S.  Pharnmcopcoin  roeogniKoe  a  win*  ( ViJtmn  Brgvtigy 
— 1  to  6.6)  and  a  Jiuid  extract  {KxiraeUim  Krgota  Fluidum).  Tho  flrsi 
of  those  is  a  good  preparation  for  int«rnal  use,  and  may  bo  adraini» 
terod,  as  an  ocbolic,  in  doses  of  half  an  ounoo  to  two  ounces.  The  fluid 
extract  is,  however,  preferable.  The  usual  ecbolic  dase  is  one  to  two 
druehms.  In  nervous  dtst^ase^  inui'h  larger  doses  nro  ro(]uired :  thus, 
in  congestion  of  tho  RpinnJ  cord  I  usually  bcjrin  with  half  an  ounce, 
and  incrca«w  it  to  an  ounce  three  times  a  day.*  Of  the  »o-vftlled  Eryotin 
two  Tariotiea  bavo  boon  proposod.  that  of  Bonjoan  and  that  of  Wiggera. 
Bonjoan's  ergolia  is  mado  by  exhansting  the  ergot  with  water,  erapo- 


*  II  wiMld  kppa^f  tluut  lorn  tti  tat*,  oving  to  {diotjmarMita,  »rt»  wmaiX  UBo«al«  of  «tgot 
m*»*  mnch  dl(CuH>Beo».  Tbua,  Dr.  R.  B.  PHallmar  ivporU  (.V*w  Yvk  M*d,  Jnrw,,  J«ai 
!<,  1SH4}  •  OMO  In  wVush  &  tliiidrnchni  vl  tba  fluid  citriMt  eaiMol  enM  *lM(itD«M,  ■wclllnf 
and  rediiew  of  tlii*  fMt,  and  tIoIhiI  iirlokllnc  cf  Uie  «itranit[lM^  probably  m  Iba  ovlooBa  «r 
(•KiiD  Irrilatlun. 
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Ktin^  to  tlio  cooslstoiicy  of  a  Bynip,  precipitating  ttio  albumon,  gom, 
etc,  with  an  oxoeBS  of  alcohn],  (iufandng  ibc  clear  liquid,  ond  ovapo< 
rnttDj;  to  the  coanisteuoy  of  a  mil  extract.  ThU  ergotio  is  believtid  to 
bo  about  ten  or  eleven  timoa  &«  stron/*  a*  ergot,  five  or  six  grnine  of  it 
reprofionting  about  a  drachm  of  tho  drug. 

Tho  cretin  of  Wiggcrs  ftiiniily  oontaliiB  ovor^'tlilng  in  the  ergot 
whicli  is  innnluhlo  in  water.  KOhlcr  (  VircHow's  Archiv,  Bd.  Is.)  htm 
prove*!  that  Wigtjorw'ft  pnjpamtion  haa  no  influence  upon  tho  (drouliL- 
lioD,  but  in  toxic  donoa  produces  violent  codvuIbIods.  It  ought  not  to 
t>e  cmploYod  tlicrnpeutically.  Bonjcan'n  orgolin  in  that  usuully  kept 
in  our  p[iuniiucii'«,  mid  rcprcetiiite  all  tho  virtues  of  tbo  remedy.  Thti 
officinal  fxtract  nf  ergot  {ESiractum  Ergota,  U.S.)  ia  06  good  for  liypo- 
dermio  iixe  ns  Donjean's  ergotin,  and  in  nil  rciipect*  ropr»iont>  llie 
drug  thcnipculiciilly.  Its  elrcugth  in  fivo  liincs  that  of  iho  fluid  ex- 
tract; vrheu  used  hypoderiuically  Svo  grains  should  be  distiolvcd  in  fivo 
minimn  of  glycerin,  ton  minims  of  boiled  water,  and  bnlf  a  minim  of 
carboUo  acid,  aud  filtered:  the  danger  of  novere  local  trouble  is  aim 
leasoned  by  plunging  the  no&&lo  of  tke  syTinge  deeply  into  tlio  miu- 
oaUr  ti«eu««, 

OoesTPn  Bai^icu  Cortex,  T7.S. — The  root  of  the  ordlnarjr  ootlon* 
pIftDl  ia  ■BBBtied  to  bo  used  by  the  nogrooe  in  vnriouA  portions  of  tho 
Soutb  as  an  abarti/acient,  and  Dr.  Boucbcllo,  as  long  ago  as  184 1,  claimed 
for  it  medical  properties  lumikr  to  those  of  ergot.  It  has  not,  hovever, 
oomo  t  nto  general  u-ie,  and  our  knowledge  of  its  properties  h  at  preHent 
very  scanty  and  ULcertain,  In  the  cxpcrimento  of  Dr.  1.  C.  Martin 
eoormoua  doses  produced  hoavineas  and  stupor  in  both  IVogs  and  taam- 
mats,  but  did  not  cauw)  abortion  in  pregnant  guinea-pigs  and  rabbits: 
neither  the  spiunl  cord,  the  muMcIus,  nor  tho  Dcn'es  were  afTected  (^Ama: 
hum.  Med.  Sci.,  Jan.  1882) ;  but  Dr.  IT.  I.  Garrigues  has  found  it  A 
most  acrvtcenble  agent  in  arreting  hemorrhage  and  ameliorating  tbo 
other  symptoms  iu  ulmiie  polypoid  and  fibroid  tumors,  and  oven  in 
uterine  cancer.  lie  inniiits  that  the  commercial  fluid  extract  is  inert 
and  the  dococlioa  must  bo  ft-oshly  prepared  (  Quart.  Bull.  Clin.  Soe.,  Now 
York,  Jan.  1887).  The  oxytocic  dose  of  a  decoction  (Jiv  in  a  quart  of 
water  boiled  to  a  pint)  is  stated  to  be  a  wincglawAil,  to  bo  ropcalod 
ever}'  thirty  miuutcs  as  neoossary.  The  remedy  boa  also  boon  employed 
ia  amencrrhaa  and  ia  dysmenorrhcM.,  in  which  dieeaees  fh>m  three  to 
live  grains  of  a  solid  aqueous  extract  have  been  given  three  times  a 
day.  Tb«  Jbtid extras  {Rrtractum  6ot$j/pu  Radicis  Fltiidum,VJS.)  may 
be  used  Id  doaes  of  a  fluidrachm. 


The  Smut  of  Jndiait  Com  ( UiiiUyo,  U.S.)  appeara  to  have  active 
medicinal  propertI«t,aDdahoo1d  bo  lavoellgatod.  It  has  been  uwd  wilb 
altc<^  8ucc«iut  in  uterine  inertia  during  hibor  by  Dujardin-Bcaumctx 
(Bull.  Thirap.,  xdii  85).    Dr.  Jomea  Slitcbell  boa  found  Uuit  in  tbe 


88S  LOCAt,  BSMEDIES. 

frog  the  tutilago  maidis  aboliahos  seoBation  and  rofloz  action  befon 
voIuDtaiy  motioD ;  he  Btstes  that  roflex  aotioa  ib  destroyed  at  a  timi 
irheD  motor  Qorroe  and  muscles  are  still  aotive,  and  that  oonBequAndy 
the  first  influonoe  of  the  poison  is  upon  the  sensory  aide  of  the  lows 
nerrous  system  \  late  in  the  poisoning  the  whole  motor  tract  becnte 
involvod  ( Hierap.  Gaz.,  IL  223).  It  has  been  employed  in  the  FhiU- 
dolphia  Hospital  during  labor  by  Dr.  W.  A.  N.  Dorland,  who  has  foond 
that  in  doses  of  one  to  two  drachms  of  the  fluid  extract  it  has  a  vaf 
marked  influence  upon  the  uterine  pains,  increasing  them  in  sereri^, 
A-oquoncy,  and  duration.  He  claims  for  ib  that  it  will  not  produce  i 
prolonged  tonic  contraction  as  does  ergot  This  is,  however,  doubtfuL 
(Consult  also  N.  Y.  Med.  Jovm.,  zziv.  654;  Schmidfa  Jakrbucher,  Bi 
clxxil  p.  19  ;  Centralbl.  fir  Mttl.  Wiswneh.,  1876,  p.  22B ;  Chicago  MaL 
Times,  1879-SO,  xi.  434). 


StALAOoaCES  are  medicines  which  increase  the  flow  of  salivn  nnil  of 
the  buccal  tnuuusL  Vuriuus  subsi&ncos,  such  ita  mercury,  whvn  tukoo 
iiit«niaUy,  atToot  tbo  mouth  aod  ito  tributary  glands  id  euob  a  way  on 
lo  proauca  luilivatioii :  lliiwo  Kitbntanca.^  are,  bowew,  nwor  omployed 
in  mcdicinu  for  tliis  puqxMO,  so  that  pruclically  tdaln^gucs  aro  local 
romodios  acting  by  the  induction  of  a  local  impreeaion  oo  tbe  moutli. 
Tho  iufluvnco  which  th«y  exert  is  a  f^timulant  one,  and  tnont  of  tbetn 
aix>  more  or  lou  irritant.  Tbuy  are  uaud  to  vffeat  two  distinct  purpoMa. 
Some  of  them  dissolved  in  Ibe  saliva  pass  over  and  directly  simulate 
tbo  raucous  mcmbranufl  not  only  of  tho  mouth  but  aUo  of  tbo  faucua 
and  of  the  opiglotttti.  Other  Biulagogues,  by  exciting  a  %'ery  groat  flow 
of  )(nlivn.  seem  lo  kwt«en  tho  oon^jestion  of  the  part. 

In  rofopcuco  to  tbo  fimt  of  tbc«o  modca  of  action,  nialagOfruM  ore 
employed  in  relaxed  conditions  of  tbe  muoouo  membrane  of  the  fauces, 
anil  even  of  tlio  larynx.  Chiof  nmong;  tho  eubstanrc*  ao  nwxl  iscvbebM, 
wbiob  wbeo  slowly  chewed  in  the  mouth  exerts  a  VL-iy  dvcid«»l  local  in- 
fluence, and  is  UBofU)  in  relaxation  of  the  fnuoe»,  of  the  Qvula,  and  even 
of  the  upper  portiotm  of  tbo  larynx.  Either  ta  tbo  f>mn  of  tbe  borrioa 
or  made  into  loEengos,  cubebs  ia  much  used  by  publio  epcukers;  and 
in  the  hoarsenest  from  relaxotion  following  over-use  or  alight  iudnnima' 
tion,  il  is  often  very  officiont  Through  their  depletory  influence,  nnlo' 
gogues  are  eometimes  uaofat  in  allaying  rheumatk  to^Hiifhe,  or  other 
rheumatic  irritations  about  the  Jaws. 


pTBBTitRrii,  or  PeiiUorj/,  la  tho  product  of  Anooyclua  Pyrvthrum,  a 
small  horbticeous  poreDDlal,  growing  in  tho  Deigbboi-hood  of  the  Uedi- 
terruriiMin.  It  is  n  small  root,  about  tbe  »tzo  of  tho  little  linger,  wrinkled 
longitudinally,  light  brown  •xtemally,  with  bright,  shining  spola  on  tbo 
surface,  hard,  brittb',  with  arcainoid  radiated  fracture  It  is  inodoroos, 
and  wboi)  chewed  ia  at  first  almoflt  taatelefu,  hut  soon  bMomes  acidulooa, 
Kilino,  and  aon'd,  and  produces  a  very  per»iHtoat  baruiug,  tingling  aen* 
aatiou,  which  is  accompanied  by  a  proiXise  flow  of  saliva.  Half  a  drachm 
to  one  drachm  of  it  may  be  chewed  at  a  time  in  painHil  rhevtnaiic  nffec- 
tiont  fif  the  fnef-,  in  tn/)thnchf.  In  rtlaxatian  of  tM  uwla,  and  in  similar 
didordore.  Takun  internally  in  exows,  it  acta  as  a  narcotic  irrilant, 
fifty  minims  of  ita  tincture  having  c«uacd  ga9tro-lnt«8tinBl  irriUition, 
with  violent  convulsions,  which  nearly  proved  fatal,  in  a  child  throo 

1  *  half  joars  old  {Practitioner,  xvii  86). 
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Tbksk  are  mibstances  employod  to  net  upon  tbo  mucous  memluiH 
of  tbo  Doao.  Strictly  sponking,  tbo  term  Kbould  bo  uppUoil  oolj  to  tl 
drugs  wbicb  arc  nnod  to  oxoit«  eocr«tiot)  \o  the  oasal  mucooa  a 
brnno.  Such  romodicw  are,  howover.  eo  roroly  used  ns  to  b«  by  UiMb^' 
fiolvcii  acarculjr  wurtby  of  noUce.  Tbu  omplo^'mont  of  irritating  npon 
to  arotiM  tbo  ncrvo-centree  by  alimulatiog  tho  nervoa  distributed  in. 
the  nasal  mucoun  membrane  U  a  very  old  and  a  very  popular  cuittHa, 
Smeiiing salts,  or  prcpankUoiuof  biirt^born,  so  muc-b  usuti  by  laditx  h 
a  fOight  Ktimiiliint,  and  by  others  in  reviving  tltoso  who  aro  suiTcriof 
from  or  ibroatOQod  wiLb  iainting,  ocb  in  tliis  maanor.  Tbo  amnoiui 
held  cloM  to  iho  DostrilH  brin^  about  the  refletion,  not  by  any  direci 
itlntulating  actioD  on  the  circulation,  but  by  irritating  tho  nasal  mnoou 
mombrano,  no  i»  proved  by  tbo  rapidity  of  its  influonco  and  by  tbe  ex- 
ceedingly minute  quantitywbich  will  eometimos  actofficieolly.  la  thit 
uee  of  liartsborii,  ospucially  wilh  young  children,  it  is  nucossary  to  oxer- 
ctHO  care,  lost  injury  be  done  to  the  delicate  mucous  membrane.  Tti« 
only  orrhiiie  used  for  the  purpose  of  ioflucucing  affections  of  tbo  naosL 
passngM  themselves  which  is  worthy  of  roontioa  bore  is  cubeha.  lUl 
fVeoly  flnufTed  up  in  powder  is  very  useful  in  aetite  eoryza,  oSXjqt  tbo  first 
aLago  of  cungwstioii  and  drj-ness  has  passed  away. 
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CouHter-irrttation AlroMt  fVom  tlmo  immemorini,  pIiyRiciiinB  have 

bcliovod  that  morbid  procoHaoa  in  deop-WMitod  or  suporSoia]  organs 
oould  bo  modified  bj  irrilAtions  aniOcinllj'  induced  in  distant  parts.  To 
tbo  dnig«  u*cd  for  producing  thcso  ivmcdial  irritations  tho  imrao  of 
revultiivoa,  or  countor-irritanlti,  has  bc«n  given,  the  proccwi  boing  oallod 
roTul^Ion,  or  couiUur-irriUktion.  Lnttorty,  tho  %'iiluo  of  iheoo  romodles 
io  diwa«o  hii«  boon  qucHtionod,  cbtofiy  bocnoso  not  only  wore  tbo  w> 
copied  thooritis  of  thtiir  artion  deemed  tintrtitf,  but  aho  any  oxpInnnlioD 
of  bow  thoy  do  vrhiit  it  cUimvd  for  thorn  was  iuiHort«d  to  bo,  in  tbo 
present  iitnto  of  our  knoirtcd^,  inconcoiTiiblo. 

Evidcnttj',  in  studying  tho  matter,  tho  inquiry  should  bo  divided  into 
two  partj,  and  fjict  ehould  b«  eopamtcd  fh>m  theory;  tbo  effort  being 
made  to  aKcoriain,  first,  whether  experience  does  or  doos  not  domoa- 
8trat«  that  it  in  posxihiti  by  »n  irritjilion  to  nffoct  a  distant  part  which 
bu  no  Apparent  connection  with  the  seat  of  the  now  in-ilntion ;  eocondly, 
whether  tho  fact«  taught  by  orporiooco  aro  in  truth  irroconciiablo  with 
reason.  In  rogurd  to  tho  lint  purt  of  thia  inquiry,  it  seems  to  me  iit' 
dittpotable  that  oxporionco  does  teach,  in  the  most  unoquiTOcal  manner, 
tliat  an  orguu  may  bo  affuctud  through  a  (iiatant  pari.  Thoro  are 
phygioiogical  prooft  of  this,  which  it  is  only  necessary  to  nlludo  to; 
such  ifi  tho  relation  of  tho  uterus  and  tho  msmniiiry  glands.  The  proob 
which  may  bo  drawn  fn»m  dlseruv  are,  however,  much  more  numerous 
nnd  BlrikJDg.  Tbu.s  it  i»  well  known  that  io  mumps  there  may  bo 
relief  of  an  existing  irritation  of  the  anltTtiry  gland  by  a  nowirrilatioa 
of  tbo  tostoa;  in  gout,  the  swelling  of  tlio  too  will  roliove  the  dis- 
ordered digcstiot),  etc.  If  it  bo  afTtrmcd  that  tbeao  phenomena,  happen- 
ing during  the  vxistonco  of  a  blood-discoso,  are  aui  generia,  tlio  objottion 
cannot  bo  made  to  the  paraplegia  produced  by  the  irritation  of  a  calcia- 
lus  in  the  kidney,  or  to  the  headache  duo  to  the  Irritatioo  of  the  gastric 
mucous  mombrana  by  acid,  or  to  tho  shoulder-pain  of  diseased  liver,  or 
to  tbo  amauroAis  caused  by  the  irritation  of  a  decayed  toolli.  A  wcU- 
known  oxporimont  of  Rrown-Sdquard's  illustrntos  tlie  point  so  well  that 
it  maybe  quoted.  Id  it  bu  found  thnt  if  one  aoiatic  nerve  of  a  guinea> 
pig  be  cut,  epileptic  attacks  may  bo  prtKlucod  by  gently  rubbing  the 
back  of  tho  ear  upon  tho  lamo  eide.  A  very  curious  instance  of  ao 
external  irritation  aflTecttng  a  deep-aoatcd  part  iii  tho  duodenal  ulcer 
produced  by  burns,  especially  of  ibe  abdomoa.     Tbo  pathological  evt 
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dencd  of  tho  troth  of  tho  prcu^nt  proposliion  is  elmpl}'  orcnrholi 
and  fltcU  might  bo  brougHt  forward  almost  indoftnttoly  to  show  i 
irritalionft  arc  capable  of  affoctiiig  tliv  (Vmctiona  nod  nutrition  uf  dirtm 
parts.    Tliie  being  tmo,  euT«ly  it  is  in  the  high«9t  degT««  rcaMuUiU 
Bopposo  ihnt  artificial  irritations  cnn  in  a  greater  or  less  tneaimi^^ 
coatrolkd  so  as  to  affect  the  distant  organ  for  good  and  not  for  «t^H 

Clinical  oxivcnoncQ  han  certainly  dcmnnntratrd  that  thU  can  be  ml? 
Tho  vnltic  of  any  individual  cr>untcr-irrilant  in  thi«  or  that  disease  il 
not  tho  present  question;  but  oortninly  no  ph^iiiciun  vrbo  has  badanj'^ 
practice  can  hrtve  failed  to  noo  infttanflos  of  reliuf  fWim  the  im  of 
«ountei--irritants.     A  case  of  ob«curo  bratn-troublo  rocalla  itaclf  at  pn*- 
«nt  vriting,  in  u-hieh  etupor  and  a  cloar  intellect  altcraotcd  at  w3l,  | 
according  as  the  drastic  cnthartic  was  given  or  withheld.     Tho  niW  ' 
of  abdominal  pain,  or  "  Btomoch-ochc,"  by  a  mutttanl  plastor.  m  a  diilj 
narsory  oii>orionco. 

From  whnt  ba»  been  already  stated,  it  may  be  laid  down  u  prorcd 
boyond  cnvil — first,  that  vo  bavo  power  to  influence  internal  morlitd 
prooosaea  by  creating  external  irrifations;  secondly,  that  tho  fact  of 
counter-irritation  pxists,  whoihor  wc  enn  or  ponnot  explain  it«  rationAk. 

Fh^'xiologieal  knowludge  is  not  yet  Kufficiontly  extonaire  to  enable 
IS  to  perfect  n  theory  of  oountcr-trritation.  Tho  nclton  of  these  ren». 
dies  is  complex,  but  I  think  caa  bo  explained  at  least  in  pan.  There  Ea 
«n1y  a  oorlaia  omoutit  of  blood  in  the  bo«1y.  If  it  bo  occumulnted  in 
ono  place,  it  eannol  bo  in  nnoihop.  Thua,  tho  diffleulty  of  atndyiag 
after  n  hearty  dinnor  probably  depend*,  as  do  tho  cold  foot  so  commoo 
in  fcoblo  pcmons  under  such  circumfltanco«,  upon  tho  nccumutalinn  of 
blood,  and  probably  aliio  of  nervous  enorjjy,  in  Iho  digci^tiro  oi^^i&i 
Now,  by  nniflcial  interference,  by  determined  study,  by  riolont  oxer- 
oiso,  we  can  often  draw  the  blood  owny  from  tlio  ullmentnry  apparataa 
Into  tho  corobrum,  or  into  the  motor  system,  and  produce  indigcrtion. 
Clinicnl  oxporionce  proves  that  wo  can  also  rovorso  this  proccaa.  the 
brain  is  excited,  the  blood  is  concentrated  in  it,  congestion  exists,  in< 
flaniMialion  is  thrcntencd;  n  drastic  cntliartio  ts  given,  the  blood  ia 
drawn  into  tho  Intestinal  canal,  and  by  renilsion  tho  braiD  is  relieved. 
Certainly  thin  ia  not  mysterious,  not.  inexplicable.  All  fonn«  of  count«p- 
irrilution  cannot,  however,  be  explained  on  the  above  principle.  It  it 
a  probable,  hut  not  a  positive,  teaching  of  modorn  phyeioloyy  that 
there  ore  nerves  which  pre«ido  over  nutrition, — tho  so-called  trophic 
nervea.  If  this  be  ao,  it  Is  to  bo  eipet-ted,  a  prion',  that  peripheral  ini- 
tntions  will  cause  reflex  alterations  of  nnlrilion,  precisely  aa  they  cause 
reflex  dislurbariccB  of  tho  motor  functions.  Further,  whether  them 
trophic  norvos  do  or  do  not  exist,  there  are  vaso-motor  nerves,  and  the 
duodenal  ulcer  of  buma  is  a  positive  proof  that,  either  ihrwiigb  tho 
trophic  or  through  tho  vnso-motor  nerves,  cxtornnl  irritations  do  pro- 
duce internal  roflox  alterationa  of  nutrition.  Tho  sympathetic  ophthal- 
mia caused  by  a  morbid  eye  in  its  healthy  follow,  or  induood  by  t 
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tooth,  In  nnothor  instance  of  this  roflox  altoratiun  of  nntrilion. 
Ivite  is  tnio,  it  eooms  to  mo  nbi>unl  to  state  that  it  is  impoftaiblo  to 
Aoaccivo  how  an  external  oountur-irrltant  cttQ  affect  tho  autrltioo  of  ■ 
decp-soated  organ. 

It  'vA  cridiMil  that  to  all  tlio  cuecti  whicli  have  boon  mentioned  of 
extern&l  irritation  causing  discaao  in  a  distimt  orgnn  llioro  is  no  direct 
comm union ti on  botwoon  tho  part  irritated  nnd  the  organ  xrhicb  in 
■ooondority  affuctod.  And  oliaioal  cxpcrioaco  confirms  the  uvidcut  do- 
ductlon  from  this, — t^^  that  it  is  iniposaiblo  to  d«t«rmino,  exc«pt  by 
expeHmont,  vbdro  tho  counter-irritant  xhouM  bo  placed  to  alToet  most 
powertVillj-  any  given  organ.  It  has,  howurer,  been  clinically  demon- 
strated thai  tho  j^cneral  law  for  clecp-scntcd  parts  ia  that  tho  roviiUnnt 
«hould  bo  put  directly  over  tho  port.  Whon  a  fluporficiol  action  n  do- 
nircd,  other  directions  are  needed.  We  aro  indebted  to  Dr.  Anslic  )br 
poiiitliig  out  what  itppeai-8  to  be  another  law, — namely,  that  when  a 
anpcHicial  part  supplied  by  the  antonor  hranchen  uf  a  npinal  nenro  is 
to  b«  afTeotod,  the  couotor-irritADt  should  be  placoJ  orsr  the  posterior 
roots  of  the  nonre.  Not  only  ean  obstinnto  neuralgia  often  bo  relieved 
by  thifl  reflex  action,  but  aim  tho  inflammatory  cbnngaH  no  often  coinci* 
dent  with  intercostal  neuralg^ia.  The  law  fteenis  also  tu  apply  to  cervi- 
cttl  ncnrofl,  sineo  tho  proper  position  for  the  bliator  in  facial  trigeminal 
neurali^ia  is  back  of  the  ear  or  on  the  n&po  of  the  nouk.  Dr.  A.  Du- 
moiitpalliur  afllrmn  that  the  beat  rveullfl  of  countororriialion  are  ob> 
tained  by  applying  the  coiinter.irritBnt  upon  tho  oppoeito  Hide  of  the 
body,  fto  OS  to  be  exactly  oym metrical  with  tbe  pain,  and  especially 
co»imond»  hy[K>dennic  injection  of  water  as  n  counter-irritant  {Gaz. 
Stbdomadaire^  Nov.  14,  1879). 

Counter-irritants  may  be  Gonvoniootly  arranged  under  two  heads: 
first,  thoflo  which  produce  a  dcoi<led  structurnl  alteration  of  the  skin, 
including  epispnUict ;  second,  tfaoiw  which  do  not  provolce  decided  alter- 
ations of  dermal  structure,  tbe  rubefacient*.  Tho  indications  for  the  um 
of  tliese  aubstances  can  beet  be  contiidcred  under  their  respective  head- 
ingR. 

As  in  well  known,  any  Hthonic  inflammation,  if  of  sullieiont  extent 
and  intensity,  may  excite  the  general  F»ystcm  oven  to  the  point  of  high 
f«T«r.  In  this  respect  iaBammation  of  the  skin  docs  not  differ  flvm 
that  of  oihororgaun.  Hence  dermal  irritants  have  a  direct  tendency 
to  nrouMi  01  excite  the  iiyRtem,  and  may  bo  u«cd  m  gencml  itimulnnti. 
It  will  be  seen  at  onoo  that  it  Is  tho  oervous  and  arterial  systems  which 
alone  feci  tbcir  influence,  llooce  the  irritants  should  not  be  relied  upon 
in  Cfuen  of  exhaustion,  for  the  only  pos-^iblo  source  of  abHohito  inciroMi 
of  power  to  the  system  is  io  food ;  and  in  exhaustion  those  stlmulanta 
ahould  be  employed  which  increase  the  power  of  afleimilatin;  food. 
For  this  reason,  external  irritonte  arc  umAjI  as  stimulan(«  in  condition* 
of  depression  rattier  than  of  exhaustion.  Such  condiliona  of  depronsion 
exist  in  acuie  eolUrpte  front  any  cause,  in  "tkocIT  followiDg  injuries,  is 
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the  fimt  flfago  of  pemMcnit  mahiritU  fever,  in  snake-bHe,  aod  in 
caHOB  when  the  powers  of  tho  syst-cm  are  seemingly  overwhelmed  bjr 
Bomo  dcproaaing  agoncy.  Tho  rubcfiicicots  are  profcrablo  to  bliston 
for  this  porpoae.  bocauso  their  local  nfter-offocts  aro  oomparativ«lj  so 
trifling  that  they  can  without  injury  bo  applied  to  a  very  largo  oxlcot 
of  the  surface. 

Bpispastics,  veeicatoriei,  or,inor«  colloquially,  Uislers,  anj  eubataocce 
which  aro  iisod  by  tho  physician  to  prodiico  that  peculiar  inflammation 
of  the  cuticle  and  outpouring  of  Bcriim  Iciiown  oa  a  bliHtcr.  Tho  im- 
incdtato  etTuct  of  a  blister  is  more  sovcre  aod  more  permanent  than 
that  of  a  rubefacient.  BltBtore  aro  oapocially  usoAil  in  inflammaliona 
of  serous  mcmbrnnea,  suoh  aa  pleuritia  and  peritonitis  ;  arc  rery  strongly 
rvoommondod  by  itomc  pi-actitionurs  in  paronchymatous  iiiHammaiiuns, 
such  a»  pneumonia  ;  and  are  often  of  aervico  in  neuralgia,  and  in  olbcf 
forma  of  ner%'Oua  irritation,  sucli  as  Ui©  maniacai  deiirium  of  fovcra, 
whon  dependent  upon  the  Irritant  action  of  a  bIoud'jioi»oD,  and  not 
upon  oxhausiion.  The  amount  of  scrum  which  i«  poured  out  fKwn  a 
blister  is  aomctimoe  quite  largo,  and  vcnteanta  hare  even  been  used  to 
relieve  dropsij.  In  general  dropay  their  use  is  simply  unjustifiable ;  but 
in  local  dropsies,  ns,  for  (txample,  serous  cffusioa  into  tho  pleural  ««!  or 
into  the  periciirdium,  dependent  upou  local  disease,  thoy  ofleo  do  good, 
not  only  by  afltwUng  favorably  the  discaae-procees,  but  also  by  hasten- 
ing the  removal  of  tho  elTusion. 

In  Honio  chronic  iitfections,  long-continued  eovora  countor'trritatioo 
Is  roquirod  :  in  such  cases  a  blister  may  be  "kept  open"  by  tho  qm  of 
stimulating  ointmonta,  such  as  tho  ungucntum  mcsoruL  In  chrome  in- 
JlammaUon  of  tlio  joints,  repotitod  blistering  is  very  often  of  aervicfc 
When  tho  inflammatory  action  is  rheumatic,  In  niy  expononce  hotter 
results  are  obtained  by  repeated  blistering  than  by  keeping  a  blister 
flore  by  moans  of  irritnut«.  In  neuritis,  whether  rheumatic  or  other- 
wi«o,  blisters  aro  oflon  of  ecrvioo:  they  should  h«  appliod  as  a  long 
narrow  strip  along  the  course  of  the  nerve.  In  obstlnala  local  nfunii- 
gia,  very  mild  biktcriug  over  the  sent  of  pain,  or  in.  accordance  with 
Anstie's  law,  is  wimctltnos  advantageous. 

Tho  cor\tra- indications  to  the  use  of  blisters  aro  high  art«n'nl  and 
fubrilo  oxcitomont  and  a  decided  want  of  vilat  power.  In  tho  former 
cane,  the  irrttating  influcnco  which  thoy  exert  upon  the  general  ayMetn 
may  increoso  tho  constitutional  disturbance  to  such  an  extent  us  to  do 
far  more  injun."  thiin  any  local  benefit  derived  from  them  can  do  good. 
When  tho  vitality  is  very  weak,  blifitei-s  may  give  rise  to  sloughing 
ulcum,  which,  rolHiKing  to  hcnC,  may  wnslo  very  seriously  tho  nlroady* 
oxhaufltod  fiyetom.  Hence,  in  all  acute  dieciiFCH  of  such  typo  that  the 
TMitrilivo  forced  are  exceedingly  depreasad,  blisters  must  be  avoided,  or 
must  only  ho  used  with  great  caution.  For  the  snino  reason,  groat  care 
must  be  exercised  in  their  emplayment  in  the  rcry  young  or  the  very 
aged,     Vci^-  rarely  indeed  is  n  bliater  caliud  for  iu  Ibe  ca»o  of  a  young 
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liifuDt,  and,  vh«n  cmployod,  it  nhould  bo  allowed  to  remain  in  oonlut-l 
witli  tho  skin  oulyju«t  long  enough  to  produce  aliglit  rodnuss,  and  llio 
complete  voBication  should  bo  obt:iinod  hy  Iho  uso  of  tho  poultice. 

Thoro  ftro  varioua  tiubDtnnco«  wliicli  aro  Cflpnblo  of  pi-oducing  voel 
cation,  but  the  only  one  in  ordinary  use  ia  mnthariJoB.  In  c-nxcfl  of 
emergency,  a  blietor,  it  w  wiiil,  may  bo  raiaod  in  a  vory  few  tninuto* 
by  tho  list!  of  lhc>  stronger  icater  of  ammonia,  n  liltlo  of  which  is  to  bo 
kept  in  contact  with  tho  skin  by  mcana  of  an  invonod  wntth-glass.  It 
is  noconniy  to  watch  tho  proceea  clo«&ly,  and  to  romoTo  tho  irritant  ah 
soon  as  vodicntion  baa  occurred,  na  the  aminonia  in  very  cupablo  of 
f«miig  alougliin-;. 

CANTHABIS-CANTHABroBS.    U^ 

Tho  dried  bodies  of  tho  Caiithai-is  vosit'ittorin,  a  bootio  inhabiting 
Southern  Ruropo,  and  coming  into  cotnmorce  in  Spain,  Italy,  Sicily, 
and  tho  aouthoni  prwincca  of  Riunta.  Spanish  jties  aro  from  titilf  an 
Inch  to  nearly  nn  inch  in  length,  and  two  to  three  linos  in  broodlh,  and 
have  a  largo  hcart-shnpcd  hvnd,  and  brilUnnt  metallic-green  elytra,  or 
wing-caMs.  Thoir  odor  during  life  is  vory  Hlrong  and  fetid,  but  is 
almost  entirely  lost  in  drying ;  their  taste  ia  urinoiw,Tcry  burning,  and 
acrid.  They  are  tahoa  in  May  and  Jun«,  when  they  swarm  on  th« 
trees  whit-h  they  affect,  bj-  beating  the  brancheB  early  in  tho  nioniing, 
when  tho  Insocta  are  torpid  fVom  the  cold,  catching  them  upon  linen 
sbcetii,  and  plunging  them  into  hot  viiicgar-and-watcr,  or  tixpoaing 
them  to  tho  fumes  of  boiling  rincgnr.  In  some  placM  they  are  gatb- 
erod  by  smoking  the  trees  vrilh  tho  fiimos  of  burning  brinutono. 
When  groand,  Spiini»h  flies  afTurd  a  grayish-brown  powder,  full  of 
minute  greenish  mpnngled,  the  remains  of  the  foot,  hcaJ,  and  wing-cjitfea. 
Tho  active  principle  of  cautharidos  19  Cantkttridiit,  which  occurs  in 
while  er^ttlallino  scales,  is  inodorous,  tasteloaB,  tDHolublo  in  water,  nearly 
■0  in  cold  alcohol ;  soluble  in  olhor,  benzoic,  the  oils,  an<l  ven-  freely  w 
ia  chloroform.  Notwithstanding  tho  insolubility  of  pure  cantharidin, 
Spanish  tlios  yield  their  virtues  10  alcohol  and  to  water. 

Phtriolooioal  AoriOKT. — When  a  minute  ihorapoutic  dose  of  cao- 
tharidca  is  taken,  no  perceptible  immediate  result  is  pnxluccd,  and  after 
a  somewhat  larger  quantity  the  only  symptom  ia  usually  some  bumJug 
and  pain  in  urination.  Do^ea  more  than  juat  sufficient  to  induce  this 
■hould  not  be  employed  in  medicine,  as  the  s^inptomfi  produced  by 
largo  amounlfl  of  the  drug  aro  exceedingly  euvoro  and  distressing. 
Cautbaridvn  is  very  irritating,  and,  when  applied  to  the  shin,  causoa  ab 
firet  rcdnCM,  with  burning,  then  free  ve«ica.tion  and  scvcro  pain,  and, 
if  tho  contact  be  longer  maintained,  dwp  iDAammation  and  sloughing 
Upon  tho  mncQUs  mombraiu!S  it  produces  a  no  leas  intense  effect;  atui 
consequently  gaatro-iulcelinal  infbmmatioa  forms  a  prominent  iymptom 
of  poisoning  by  ic  Further,  the  oelive  principle  or  principles  an  un- 
-lonbtcdty  obeorbod  and  aro  eliminated  by  the  kidneys,  coming  in  ood- 

U 


&» 


LOCAL  BEMKDIES. 


tact  with  almost  the  whole  gcnito-urinar>*  mucous  membrane:  booM 
intonao  iiritatioi)  aod  inflammnl:on  of  llioco  organa  always  rcnuit  fVvai 
tbo  ingestion  of  nn  ovordoAo  of  Spuninh  flics. 

Tory  sooa  after  a  toxic  do8o  of  caiitliaritles  has  been  taken,  tfac 
ftufTvrcr  ia  solscd  with  burning  in  the  pharynx  anil  (xsDpliagiu,  and  a 
Botiso  of  stricture  In  the  throat.  Tli«  pain  soon  spreads  to  tho  stomacb, 
and  Tomititi;;  comce  on.  The  Bvmptoms  rapidly  incroAsc  in  aoverity; 
ihc  alidominnl  ])aiu  becomes  very  sorcro,  and,  iii  tho  mujonty  of  casett, 
purging  talios  place.  The  matters  rojoctod  by  tho  stomach  arc  fini 
mucous  (M-ith,  if  the  druj;  hiiv«  boon  tnU«n  in  powder,  littlo  greenish 
spocUi)  through  tlmni),  then  bilious,  and  fiiutlly  bloody.  Tho  gtools  aK 
mucoiifi,  ihon  fi^^nou^  hlnody,  becoming  often  very  BCaniy,  but  oxcos> 
flivcly  numoruuM,  and  in  Lhwir  pftssai-u  uccom)>anied  by  great  t«nc9inas 
Probably  in  most  coeos,  very  onrly  in  tho  attacU  sovero  aalivation  ii 
developed,  HTid  i»  IVequontiy  accompanied  by  great  swolling  of  the 
ftalivary  ghind».  Sitmoiimca  death  oceura  in  b  Torj- short  time,  (Vom 
collapse  produced  by  the  intense  gaDtro-intestinal  inAammation ;  but 
moro  generally  it  U  postponed  for  ttonie  hours,  and  a  now  train  of 
symptuniM  an<taa.  Aching  puiuB  in  the  b&cic,  and  very  frequent  mio- 
turition,  indicate  tho  commencing  urino<genital  irritation.  TfaoM  oymp. 
toms  increase  in  tntonriiiy  until  there  i»  a  conetant  irroeistiblo  desire  to 
urinate,  wilh  violent  tenearaua  of  the  bladder,  and  yot  an  inability  to 
p&m  more  than  n  few  drops  of  urine,  which  is  albuminous,  and  oot 
rarely  blomiy.  In  Homo  ciiso<i  there  is  a  riolont  erotic  excitement,  an 
unquenchublo  lust,  nceonipnniuJ  in  man  by  numerous  seminal  emift> 
ftions;  violent  prinpiem,  swelling  and  heat  of  the  oi^ns,  and  oven 
ftovoro  inflnnimotion  o^  tho  part*,  indicnto  the  intensity  of  the  local 
action  of  the  poiinon;  sometimes  gangrene  ultimately  occurit. 

Noilher  amatory  desire  nnr  true  priapiam  is,  howovur,  a  constant 
Bytnptom  in  cantharidiU  poisoning  (cases,  Journ.  dc  Pkarm.  et  de  Chimie, 
June,  1871):  indeed,  the  former  is  probably  absent  in  the  majority  of 
cases.  Cousclou)4n«i«!4  and  general  power  are  oflcn  long  preserved  amid 
intennoly  fiororo  local  symptoms  and  agony,  but,  if  the  dose  hare  be«n 
Inr^fo  onouj^h,  nooner  or  later  eoIlapHe  comes  on,  with  the  usual  OMom- 
|>aiiiment8,  and  the  prastration  deepens  into  complete  povrerleesnosft, 
etupor,  coma,  nnd  finally  death.  ]n  some  coaos  violent  hydrophobic 
dulii-ium  and  severe  tetanic  convulaians  are  said  to  have  occurred 
(Tiirdicu).  Paraplegia  has  been  noticed  in  sovernl  coses  by  Dr.  Palle 
{Journ.  de  Phnrm.  et  de  Chimit,  June,  1871) :  it  was  probably  reflex  in 
its  origin,  and  due  to  tho  intense  irritation  of  the  gcni to-urinary  organs. 

lu  animals,  caatharidee  produces  very  much  the  same  symptoms  aa 
in  man.  In  dogs,  according  to  the  expertmonta  of  Orfila  and  of  Boan- 
poil,  ibo  symptoms  of  gastro-intestinal  inflammation  are  more  promi< 
nunt  than  thone  ef  irritation  of  the  gcni to-urinary  tract.  It  hoA  been 
aatertcd  thot  the  lack  of  orotic  excitement  iu  these  cams  shows  thai  the 
medicine  aclsdifferently  upon  msn  and  upon  animak.    As  already  stated, 
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hovravcT,  orotic  doliHum  is  very  gcoernliy  nbecat  in  tkU\  poisoniof;  in 
man,  whilu  Schroff  sLatos  that  ten  drops  of  tlic  tiucturo  of  cnnthariilcs 
will  fKiqti«aUy  produce  great  sesu&l  exoitemcut  in  man,  and  the  vrtiol« 
drift  of  the  ovidonco  ie  tlint  libidinous  dostrcs  nns  much  more  apt  to  b« 
cauBod  hy  amouQta  of  Spuninh  IliM  but  slightly  tosio  tban  by  iaial 
doeea  Indeed,  the  irritation  caused  by  the  latter  would  eeem  to  be 
too  iotonfto,  Iho  general  porturbalioD  too  givat,  for  erotism  to  b«  in- 
duced. Thura  apjieara  to  be  some  tliffttrouuo  in  tbe  etTocUof  diiTerent 
doites  of  the  drug  upon  animals.  Fatal  doses  very  generally  do  ool> 
excite  Bosuol  dceiro;  but  Scbubortb  (quoted  by  Stille)  found  l^ot 
Bniall  dosea  do  cause  evident  eakcioiiencsa  and  irritation  of  the  genitnl 
organs,  whiJe,  according  to  Husomann  (^Kandbuefi  der  Toxicologif,  1862, 
p.  264).  the  peatiants  of  NorCbero  Gurmany  habitually  give  cuntbarides 
to  rows  whoD  backward  in  coming  into  bent  at  the  proper  peasoo. 
According  to  r>r.  Cauliori  (^Schmidti  Jahrb.,  Bd.  clxv.  p.  237),  toxic 
dow»  of  caiitbarideH  rapidly  lonciun  blood-prossure  and  the  force  of  tbo 
cardiac  pul^nlionr),  but  markedly  increase  the  pulse-rate.  He  found 
in  animaU  killed  with  canthoridot  marked  byporiDmia  of  the  brain 
and  spinal  cord,  and  nephritis.  M.  Gabppo  {^Giz.  JieOdom.,  1874,  p.  439) 
noted  inflammation  of  the  alimontary  canal,  kidneys,  and  bladder. 

TuEUAPEUTiot. — Cantbnridos  is  employed  internally  only  for  the 
purpoee  of  intluencing  the  genito- urinary  organs  ^  and  aufficiont  has 
already  been  said  in  regard  to  this  use  under  the  headings  of  Uiurctict 
and  Emmeaagogues.  The  external  use  of  cantbarides  is  simply  oa  a 
resioanti  and  the  emptoymont  of  blisters  baa  been  sulllcicnily  consid* 
ered  in  tbo  general  discussion  of  the  class.  Two  points,  however,  seem 
worthy  of  notice  hero:  first,  that  this  drug  aflbrds  the  only  practical 
moans  of  blistering  at  our  command ;  secondly,  that  when  it  is  freely 
cniployod  there  is  always  some  dnngcr  of  tbe  absorption  of  a  sufflcicnb 
amount  of  the  active  principle  fur  strangury  to  be  inducod.  In  su5- 
coptible  persons,-  therefore,  care  has  to  be  exercised  in  the  use  of 
epispaatlcs ;  and  whenever  active  irritation  of  tbo  kidneys  exist*,  can. 
tharidal  bliators  should  not  on  any  account  be  applied. 

ToxicoLOOT. — Sufticiont  has  already  been  said  about  the  symptoms 
produced  by  c&ntharides.  The  minimum  fatal  dose  is  not  certainly 
determined,  and  probably  varies  very  much.  According  to  SlillA, 
twenty-four  grains  of  the  powder,  taken  in  two  doses,  have  caused 
fiital  abortion,  and  an  ounce  of  the  tincture  has  destroyed  life  after 
the  lapse  of  n  fortnight.  After  death,  intonao  injection,  swelling, 
patrhcA  of  exudation,  loss  of  epithelium,  and  other  rei^ulls  of  Inllam- 
ination  are  found  along  tbo  whole  tract  of  the  alimentary  canal  j  in- 
tense hypcnemia  of  tho  kidneys,  with  contraction  and  Injection  of  the 
bladder,  atso  UHunDy  exists.  According  to  tho  experimenia  of  Aaflrocht 
(CcHlralbl. /.  Med.  Wmtn.,  1882,  xi.  85fl),  all  the  forms  of  ncphriiii 
may  bo  produced  by  cantharidin,  but  it  la  probable  that  in  most  casea 
of  poisoning  the  Srat  change  is  exudationof  the  wblt«  blood>coipa>clea^ 
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rapidly  followed  by  a  dcsciuanintiTo  ncpbi-itis,  with  proroood  Alteration 
in  tbo  glomcrulc6  (soo  Dr.  Ida  KliuKhoff,  FtVcAou's  Archio,  xciv.  323). 

Thora  is  DO  known  antidote  to  cantbaridea,  and  tbe  troatmontortha 
poisoning  muRt  bo  conducted  iijxin  geooral  prineijilvs.  Tliu  fiiomacli, 
if  not  already  tboroughly  emptied,  dhotild  be  evacuated  at  once  by  a 
fitimulatiag  emotio  if  the  etomacb-pump  be  not  at  band.  Largo  quan- 
titios  of  mucilogmoiis  or  nlluiminous  dnnks  sbould  be  taken ;  and  all 
oily  eubstanceH  should  bo  arotdo'l,  ns  favoring  tbe  Mlution,  and  conao- 
quently  the  absorption,  of  tho  poison.  Opium  itbould  b«  frocly  oxliiU 
itod,  oBpccially  by  tbo  roctiim,  to  nilay  pnin  and  relieve  tbe  strangury. 
For  tbe  latr er  ptiqioflo  wnrm  siUt-baihsi  or  general  baiha  should  be  given. 
In  Komo  COHCS  lui>ubes  to  the  epigoslrium  are  advisable.  "Wben  the  suf- 
fbring  i?  very  iitlcnee,  the  cautioun  use  of  anicstbetics  secnift  to  mo  not 
only  ju&tifiublc,  but  imporutirc.  lu  tbe  etuge  of  proetration,  the  moa»- 
UfOT  to  be  adopted  are  those  commonly  practised  in  collapse  from  poiaon- 

Adhinistkation. — Tbe  preparation  of  cnntharides  most  commonly 
used  for  tbo  production  of  a  bliiitor  is  tbe  Cantharidet  Cerate  (^Oaatvm 
Cantharidis,  U.8.),  wbit-b  ia  best  sprvad  upon  stick ing-plaater  io  such  n 
way  as  to  leave  a  mar^u  about  nn  inch  iu  width,  which  ehall  adhere 
to  the  skin  and  hold  the  plaster  in  its  place.  Tho  Canthnridn  Paptr 
{C^atia  CatUharidis,  U.S.)  \»  thought  to  be  more  elogaut  tluin  the 
plasters  made  of  tbe  cerate,  and  is  SAid  to  b<!  efBciont.  In  order  for  a 
blister  to  '^drnw"  thoroughly,  it  usually  has  to  be  led  on  some  eight 
hourfi;  but  in  moot  casoR  tho  same  renult  can  bo  achieved  with  leas 
suffering  by  allowing  the  blister  lo  remain  only  five  or  &ix  boiira,  or 
until  decided  rodnesa  and  slight  vegJcAtion  have  been  indnced,  and  thoa 
applying  r  flaxseed  pouUico.  In  certain  localities  veeicntion  roquinw  • 
much  lungci*  application  than  that  just  f^poken  of:  thus,  upon  tbe 
shaved  scalp  a  blister  will  rarely  net  efficiently  in  less  than  twelve 
hours,  and  of^cn  not  in  that  time.  In  maniacs,  in  tho  delirious  sick,  in 
children,  and  in  other  unruly  patients,  it  is  often  necosiiiiry  to  put  on  n 
blister  in  such  a  way  thiit  the  siok  jierson  has  do  control  over  it.  For 
this  purpose  tho  Cantharidal  Collodion  (^CaUodiurntMm  Cantkarule,  U.S.)* 
may  ho  utwd.  It  is  ordinary  collodion  impr^nated  with  cnntharidea, 
and  en  evaporation  Icavea  an  adhesive  blifitcring  film :  two  or  thref 
coftts  of  it  should  be  applied,  by  moans  of  a  camcl's-hnir  brush,  Whou 
there  ia  any  especial  danger  to  bo  fcnrcd  iVom  absoriUion  of  tbo  uciivo 
principle,  tho  use  of  the  poultice,  after  a  brief  application  of  tho  blister 
AS  doseribed  above,  should  always  be  practised.  Tho  Liniment  of  Olit- 
t/ttirides  (^Linimtmtum  dinlharidh,  U.S.)  contaimi  turpentine,  and  is  uwsd 
M  a  violent  rubcfticient  liniment.  The  Ceratum  l'2rtracii  Cantluihdia, 
VS.,  ia  probably  an  efficient  blistering  proparation,  but  baa  not  been 
much  tested.  The  tin/iurf  ( Tincfura  Otntharidig,  U-S-)  is  used  inter- 
nally in  doses  of  three  to  live  drupH. 


HuBsrAciENTS  ATo  thofto  rotutidios  wlik'ti  are  oi»ployod  for  tbe  par> 
po(W  of  pruilucing  not  any  pcnnuncnt  iDflammatioa  uf  ibo  akin,  but  » 
gonorul  intonw  irritation,  rcdnfisi),  mid  coagestion,  vrliicU  sbnll  exert  A 
toraporarj^  influonco,  whoso  power  is  tho  result  of  the  largo  eiirfaco  af- 
fectod,  and  Dot  of  any  pcrmnnoiit  imprctwion  upon  the  aiitriUvo  acta 
of  tbai  HurfuLu.  Most,  if  not  all,  rubcfaciouts  aru  capnblu  of  causini; 
diflor^nlsing  intlamination  if  allowod  to  remain  for  too  long  a  time  la 
eoQta<>L  with  Lho  akin. 

Tlio  HUpuriority  of  rubL'fnciunU  over  blistors  w)ion  it  is  desired  to 
■roofio  or  ifiimutnte  the  systpin  has  already  boon  pointed  out  (soo  p.  831). 
It  roniuiua  to  spoak  of  tbo  uac  of  mbcfacivnts  in  local  disMwos.  Xb«; 
aro  cHpcciully  u^ul\il  in  suddon  eoaos  of  sovcro  pain  duo,  it  may  b«,  Ic 
■cuto  congestion  of  a  part  or  to  nomo  internal  irritation,  liko  that  of 
gout.  Xbus,  In  tlio  ordinary  iatoeLiaal  pain  CAuacd  by  irriUut  orticloh 
of  food,  or  more  coounonly  by  a  rhoumatic,  gouty,  or  otbcr  irritation 
fbllowing  cxpotiiii'e  to  cold  or  wet,  nibefaciontit  nro  moat  iwoftil.  In 
tbU  a*  in  all  otlitT  cawH  of  what  may  bo  termed  temporary  functiooa) 
derangement,  when  a  oounl«r-irritHnt  is  desired,  rubcfncicnta  arc  supe- 
rior to  blietcrs,  because  their  cflbcti<  aro  not  nearly  so  lasting,  and  also 
bocaum.',  for  the  timo  being,  they  necm  to  improas  more  powcrAilly  the 
Borvous  syatom,  breaking  up,  as  it  tt-uro,  the  ooncontration  of  ner\'0U8 
energy,  or  calling  off  tho  irritation,  or  impreming  the  ncrrous  8>'stera 
la  tome  way  which  in  our  prusont  i^oranco  it  is  difficult  to  find  terms 
to  oxprass.  A  correct  idea  of  tlie  diffbrunco  in  tbe  use  of  tbo  two  elasses 
of  counlor-irritantu  can  perhaps  bo  conveyed  by  »aying  tliat  when  pro- 
found  local  alterations  of  nutrition  are  to  bo  dealt  with,  blisters  ore  to 
b«  ti»od ;  when  functional  disturbance  is  to  bo  met,  rubefacients  are 
to  bo  cmploytHl.  Ulislcni  nro  uscHiI  in  inflnmmnlions ;  riiboflUiiooU,  in 
oongoBtlons.     Yot  this  role  cannot  be  applied  with  rigidity. 


SINAPIS   ALBA-^^ITE   MUSTARD.    U.S. 
8INAPI3   NIGRA— BLACK   MUSTARD.    XJS. 

Tbo  ucds  of  Sinapis  niba  and  Sinapis  nigra  rcapectivoly.— Euro- 
pean crucifors,  cultivated  In  tbe  temperate  regions  of  the  world.  These 
seeds  are  minute,  globular  bodies,  yellowish  within  :  they  ara  to  bo  diii- 
iinguiebcd  one  IVom  tho  other  bj  the  BnutUer  kugo,  oztcmAl  brown  color, 
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and  taoro  fiory  taste  of  the  blnuk  inuBturd,  and  tbo  Ugbt-ycltowisli  ex* 
t«rior  of  the  whito  mustard. 

Stack  Mustard  oootains  Myronic  Acid  In  combination  with  potash, 
anil  nUo  a  poculiar  Albuminous  principle,  ^lu^in.  When  to  Ibeso  tub- 
Btuncos  water  ia  udilcil,  a  rcactiuii  occurs,  rosultiu^  in  tbo  proJucUoD 
of  a  voUlUe  oil  out  of  tho  myronic  acid.  VoUxtilt  oU  of  in%utard  ia  a 
colorless  or  yellowish  fluid,  of  an  iotonaely  pungent,  or  even  corrodre, 
odor  and  tasCo.  A  momvutai-;)'  contact  with  it  Bu/1Gcoa  to  rt»dd«D  and 
blister  tine  skin,  and  mucous  mombraQos  are  &aid  to  l-e  rapidly  iestroyod 
by  it«  vapors. 

While  Mustard  doee  not  yield,  on  distillation  with  water  a  Tolatilo 
oil,  but  contains  an  acrid  fixed  principle.  The  chemistry  of  whito  mus- 
tard BuudH  uppuara  not  to  bare  bvoii  ccrtaioly  detormiuod.  In  1825, 
Honry  and  Garot  discovered  a  subfitanco  in  them — Sulpk^-tinapi$in — 
(vbich,  according  to  llusemann,  has  boon  variously  do«ignatad  a«  Sinapin, 
Stnajiisin,  Sintipinic  Acid,  etc.,  but  bus  been  demoaatrated  by  Bubo  and 
Hirschbrunn  to  be  au  alkaloid  which  also  exists  in  tbu  sooda  of  tbe 
black  mmtard.  Ilobiquot  and  Boutron  bolieve  that  the  acrid  fixed 
principle  of  whito  mustard  is  formed  by  a  reaotioa  between  this  and 
water  in  tbc  presenoe  of  the  umulsio. 

THEa.\rF.tiTiC8, — Mudtai-d  ntforda  a  most  excellent  material  for  the 
practice  of  mild  rovulrfion.  One  great  advantage  it  poaMsaes  is  tlte 
ease  with  wbioh  it  can  ba  oontroUed,-~a.ll  grades,  fVora  the  mildeat  im- 
preesinu  up  to  severe  blistering,  being  at  the  will  of  the  pmclitiooer. 
It  lihould  bo  remembered,  howorcr,  that  the  blister  produced  by  it  dis- 
charges but  little,  and  is  exceedingly  eore  and  painful,  as  well  as  very 
clow  and  difficult  of  bealing:  so  that,  a»  nu  opi8pa«lic,  mustard  is  in 
every  way  inferior  to  cantbarides,  and  nhould  not  be  employed.  Tbft 
blacli  mustard  is  much  stronger  than  the  white,  and  mut<t  lu^ually  be 
diluted  at  loan  one-half  (by  the  addition  of  flour  or  of  daxtieed  meal). 
Tho  whito  variety  may  sometimea  be  employed  pare,  but  generally  it 
nI»o  should  bo  reduced  in  atntngth. 

In  many  casan  it  is  tloaimble  to  maintain  fbr  hours  a  mild,  equable 
counter-irritant  improjwion  ;  and  tiiis  may  bo  done  by  adding  iiwm  on» 
to  three  teaspoonfuls  of  mustard,  more  or  loss,  to  a  poultice  of  f^xa«od. 
A  mustard  poultice  half-and-half  bluclc  mustard,  throe  parts  to  one 
white  mustard,  and  flour,  may  genonUly  bo  loft  on  fVom  twenty  mto* 
utos  to  half  an  hour  without  danger  of  blistering.  Weaker  prcpara- 
tiona  may  be  UHod  longer.  A  mustard  plaster  may  be  prepared  like  an 
ordinary  poultice;  but  a  very  convenient  method  is  to  take  a  t>ew8- 
papor  folded  to  a  little  larger  than  the  dunired  size,  and  tear  open  the 
fh>nt  ploco  so  that  it  can  be  folded  back  like  a  flap,  leaving  one  edf;e 
attaehod;  next,  to  spread  upon  tho  thick  portion  the  mustard,  leaving 
the  edges  fV-eo,  and  then  to  close  tho  Sap  upon  it  and  fold  tha  edgw 
back  to  tho  deairud  shape :  whon  done  with,  this  plaster  can  b«  thrown 
away,  and  no  raga  are  lost.     The  mustard  drawi  well  through  the 


'of  umpAper  cororin;;  it,  but  ia,  I  tbink,  loss  &pt  to  ]cav« 
after-toroDBBS  tlma  wboii  otnploycd  tu  ihu  uhuuI  mniMior. 
CKnrta  Sinapis,  U-S.,  or  ^tatard  Paper,  conHMts  of  binck  tniuilard 
roixi.-(l  with  solutSan  of  gutlii-]>ui-clia  mid  uproaii  upon  stiiT  pupcr  tuur 
inchoii  equaro.  It  is  not  eo  good  as  tho  domostiu  plastor,  bccuuao  not  bo 
erwily  regulated  aa  lo  power  and  ftifo. 

Capsicum  and  tho  stronger  spices  afford  oxcollont  materials  for  riibo- 
faction.  Cayenne  jiopper  is  probably  as  8troni^  a^  miistnrd,  but  U 
much  losii  plvttsiint  to  handlu,  uu  ucoounl  uf  tim  rcaUinosH  wttb  wbioh 
it  is  diffuRotJ,  and  is  much  loM  frequently  oniployod.  Splce-plastert  aro 
useful  wliun  it  is  dut>ircd  to  iiiako  a  steady,  coolinuotiH  mild  iiiiprunion, 
na  in  eortiiiii  aMouiinal  eompluiou.  Thoy  may  bo  mado  by  (he  apothe> 
cary  by  means  of  the  following  rocipe:  Take  of  powdered  ginger,  Jti; 
powdered  cloves  and  cinnamon,  each.  ^1 ;  Cayeiinu  jKippcr,  5ii  '•  tinvturo 
of  ginger,  fjss;  honey,  q.  s. ;  mix  tho  powdura,  add  tho  tincture,  and 
sufficient  lionoy  to  make  of  proper  con»iHtonc«  for  a  siilY  cataplnnm. 
Tho  doiuustio  Hpice-plaHt«ni  aro  inut-h  more  elegant  and  cleanly  tliao 
thoHo  made  on  the  above  plan.  Thoy  aro  to  ba  prepared  na  follows. 
Take  equal  parUi  of  ground  ginger,  cloves,  cinnamon,  and  ullnpico,  and 
ODC-fourth  part  of  Cayenne  popper,  and  thoroughly  mix  Ihum;  then 
put  the  ro!«ulting  dry  powder  into  a  proriously-propnred  flnnnd  bag  of 
tbo  desired  size,  dtstribato  the  powder  oquably  through  the  latter,  and 
quilt  it  in, — \.e.,  run  lines  of  stitching  across  the  bag,  so  oa  to  oonfitM 
the  powdor  in  Itttio  compartments.  WhoD  used  with  common  whJiiky 
or  with  alcohol,  a  plan  which  baa  -leomed  to  me  still  more  pluawint  ia 
lo  put  two  ounces  of  xtn/jronnd  ginger,  an  ounce  of  unground  clovos, 
cinnamon,  and  chillies,  or  Africito  pcppore,  in  a  pint  bottlo,  and  pour 
the  wbtaky  upon  them.  After  this  has  stood  awhile,  tho  liquor  is  to  b« 
put  iipon  a  piece  of  flannel  of  tho  proper  sizo.  and  tho  latter  fs  to  be 
laid  upon  the  part  and  covered  with  a  larger  piece  of  oilod  silk,  or  else 
a  pioco  of  spongiopilin  may  bo  employed.  If  the  stroogCh  of  tho 
preparation  is  too  great,  it  can  readily  ho  reduced  by  dilution;  If  it  is 
too  little,  it  can  as  readily  be  incrcnived  by  adding  more  of  tho  spices, 
ospooialty  of  tho  poppers.  In  many  coses,  when  tho  tondomcss  is  very 
groat,  tho  weight  of  the  spico-ptastor  is  objooted  to.  Under  these  cir- 
cumstances tho  BuWtituto  hero  proposed  is  especially  vnluablo. 

OirjOFTcBrENTiNBlaavcrj- powerful  rubefacient,  capable,  if  applied 
to  the  sldn  for  too  long  a  time,  of  destroying  the  epidermis.  U  pro- 
duces, when  properly  used,  simply  an  intense  diffused  rodnetts.  The 
most  iVcquent  me<le  of  application  is  in  tho  form  of  stvpes,  which  should 
l>e  mode  by  dipping  a  piece  of  flannel,  previously  wrung  out  with  warm 
water,  into  a  cup  of  turpentine  which  has  been  warmed  by  setting  it 
in  hot  water,  and  then  wringing  out  all  excess  of  tbo  turpentine,  and 
applying.    Thoao  sttipce  may  lo  IcH,  on  from  ton  to  thirty  minutes,  ae* 
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cordiug  to  iho  soTcritj-  of  (lio  impi'csaioa  ilosiml  and  tbo  BDSCcptlbilily 
of  tbc  paLiont'a  Bkin.  On  somo  persons  Ibo  lcuatc<intiict.orturpcntio«, 
or  OTcn  of  iu  vapors,  produces  u  most  piiiul'ul  furunculor  oniplioa. 
Wtioro  tills  JdiosyacroNy  oxisU,  of  counie  tho  remedy  should  oovor  be 
used.  Tbc  offictnul  liniment  {Limmaiium  Terel*ialkiitiey  V£.,  KeiitiA 
Ointraent)  ia  ui^ied  aa  a  sLiuulaat  spplicutiou  to  burns.  According  to 
ibo  U.S.  Biepon^itory,  icehould  bo  applied  ai^  soon  as  ptisftiblo  afUr  tbo 
rDception  of  tlio  burn,  by  oovaring  the  injured  surfacowith  pledgetfl  of 
patent  lint  stUuralcd  witli  i^  nnd  sbauld  be  allowed  to  rcmoiQ  oo  unlil 
tho  pcculi&r  iuQamDi&liuQ  excited  by  tbo  firo  has  Bubaidod. 

AuuoNiA  Ua  moatofflclont  rubefacient,  tvhicb  in  it«goDeral  roUtiona 
boH  boon  BufHuiontly  diocusjtcd  olmwhcro.  Whon  great  hasto  is  required, 
it  may  be  employed  tut  an  cpi9])a9tic  by  Applying  a  piece  of  common 
lint  iuitiii'at«d  with  tho  gtrongotit  wat^r  of  niiiiiioiiia,  and  C0T«rIng  it 
witb  tiomo  iniporviuuH  oo:ttitig.  Great  caro  must  ho  practised  leat  tb« 
atnnionin  net  as  an  cecliarolic,  since  a  too  prolonged  application  maj* 
produc-o  n  docp  slough.  To  rai«o  a  blister  reqtitroa  fi-om  five  to  ton 
mtnutoR.  On  account  of  ilit  choapncsB  and  efficiency,  ammonia  in  voiy 
largely  used  in  cxicnipornncoii;i  liiiiuiont«.  In  prasLTibiug,  it  must 
always  bo  homo  in  mind  that  tlicra  are  two  waters  of  ammonia, — Aqua 
Ammaniai  Fortior,  V.S^  with  a  epcciiio  gravity  of  0.900,  containing 
twenty-six  per  cent,  of  the  gn^.  and  Aqua  Ammonue,  D.S.,  with  a  Bpo- 
C'ific  gravity  of  0.960,  contuiuing  about  ten  per  cent,  of  tho  ga*.  Tho 
rubefacient  action  of  ammonia  ia  leas  permanent  tliaa  that  of  turpeo- 
tino.  There  is  an  oflic-initl  Urtiment  (LinitMntum  Amnionic,  U.S.),  0OD> 
toining  one  part  of  the  tiiiupla  wulcr  10  two  parts  of  olivo  oil. 

Pix  BuKQUNDiCA,  U.S.,  OF  BuT^andj/  Pitch,  in  a  concrete  juioc  ob- 
tained by  wounding  tho  Abivo  oxcolsa,  or  Norway  Rprucc,  and  Abioit 
picou,  or  Eut-openn  tiilver  fir, — lofty  furesl-lme«  of  Middle  nad  Northern 
Kuropo,— melting  the  pi-odiiet  of  tho  exudation  with  hot  water,  and 
straining.  It  is  bard,  opaque,  brittle,  of  a  feeble  torebinthJnute  odor 
nnd  iwtto,  and  contains  reain  and  a  minute  amount  of  volatile  oil.  It 
i*  a  mild  nibcfaciont,  which,  in  tho  form  of  plaster,  may  ho  kept  applied 
for  a  long  iimo  in  chronic  bronchitis  nnd  in  rhcumadc  affections  of  the 
trunkal  muscles.  The  officinal  plaster  {Emplaitrum  Fids  Burgundictt, 
U,.S.)  eontnina  ono-twclflb  of  itJ<  weight  of  wax.  Tho  Warming  Plaster 
(EmpUistrum  Picis  eum  Cantkaride,  U.S.)  coiitiiiua  one  jsirt  of  canthar- 
ides  cerate  to  twelve  parts  of  Bnrgundy  pitch,  and  ia  a  very  docidod 
countor-irritAnt,  whose  prolonged  uao  will  sometimes  blister. 

Cakada  Prrcn  Plaster  {EmplastTum  Picis  Canadetuts,  U.S.),  mnde 
fVem  the  cenerote  juieo  of  Ihu  indigenous  hemlock  epraco  (^Atie*  Carta- 
densit),  acts  precisely  like  iturgt  ndy  Pitch  Planter,  and  is  tued  for  tho 
saine  purposes 


EscoAitoTics  aro  drii^  which  ar«  ueoil  to  doetroy  disoMcd  or  Houna 
ttMue.  Ibljiiiy  of  thom  oxort  a  purely  cbomicul  influonco,  vrbile  othon 
scorn  to  destroy  liTo  by  directly  affecting  tho  vitality  of  tlie  part,  nnd 
arc  eaid  to  act  dynnmicully,  Ihwo  which  act  chemically  do  60  in  nov- 
oral  ways:  somo,  like  broinino,  probably  pruduua  au  intense  corrusivo 
oxidalioo,  whilo  otbers,  Hko  Hulpburic  acid,  abstnict  tho  walor. 

E»cbaraUc»  aro  usod  fur  varioiu  purponcs.  Formorly  thoy  wore 
employed  to  opoii  abscoasoa;  but  lq  tb«  vory  few  ca^^e  in  which  tho 
kDift)  is  uot  &lli>wablo,  as  in  abscofis  of  tbo  liver,  a«pIration  affoiilit, 
without  doubt,  a  much  superior  and,  in  hepatic  abscess,  much  safer 
method.  They  aro  consUititly  nppliuJ  to  dostroy  unbound,  bunufVil 
tiBsuoe  and  growths.  Thus,  thoy  arc  used  to  romovo  tho  epcciSc  tiHaiio 
of  a  chancre,  or  to  kill  n  malignant  or  ioni-malignant  tumor.  Anolhor 
purpose  which  thoy  fulfil  is  tho  destruction  of  poisoned  Kounds.  In 
those  casco  they  may  in  some  instances  dcetroy  tho  poi»on  it»oIf,  but 
at  othor  times  thoy  simply  prevent  the  absorption  of  tho  toxic  agODt 
by  putting  an  end  to  the  tifo-actions  of  the  tissue  oontaiuiog  it.  Il  is 
Lanlly  Qcc««sary  to  montJon  all  tho  rarious  cnsos  in  which  caustics  aro 
employed  lo  overcome  tho  cfToclii  of  poisoned  woundfi.  Itydrophobin  is 
A  perfectly  uncontrollable  dieeneo;  but  tbo  iborouj^h  destruction  of  the 
vou»dtMl  lissuo  at  any  time  boforo  tho  mauifestiitiou  of  tho  symptoms 
will  pnibably  prerotit  its  occurrence,  as  it  will  certainly  do  if  perfurraod 
curly.  In  imiUgnant  pustitU,  iifo  dvpundu  upon  thu  free  curly  um:  of 
o-Krlinroties.  Euoharolic*  arc  employed  to  produce  ulcoratioos  which 
fihiill  be  f-ho  l)nRc«  of  issues;  also,  by  destroyinc;  the  exuberant  grnnntu- 
tious  ur  the  iiidolunl  iiurfncos  of  ulcers,  to  remove  at  the  samo  time  dis 
eoAod  tioHUc,  afford  protection  to  tho  parts  below  by  forming  an  imper- 
me.iblc  surface,  and  oxort  such  alterative  action  upon  tho  part  as  shall 
modify  for  good  the  lifc-proccesort. 

It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  tlio 
object  to  b«  attained.  Whoo  birgo  tumors  are  to  be  killed,  or  when  it 
ia  altimportant  complotely  to  destroy  a  polsorwd  wound,  a  powerAil 
doop-roadiing  excharuiic  must  bo  oni ployed  ;  but  when  the  Hurfuco  of  an 
ulcer  ia  to  be  fiUnod  oror,  a  cnustio  which  acts  nupcrflcially  and  forms 
a  doDHO  albuminous  coaling,  as  does  iiitrato  of  silver,  is  to  bo  cboaon. 

An  observation  of  Drs.  N.  A.  Randolph  and  S.  G.  Dixon  (Mtd. 
AVicf,  Jan.  4,  18S5)  indicates  that  tho  pain  produced  by  a  caustic  may 
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bo  almoat  QulIiGed  liy  tlio  uso  of  cocain«.  Tticy  &d<1  Ibtit  tbe  saturated 
solution  of  cocaine  in  nitric  acid  nets  as  powerfully  ub  nitric  acid, 
altliuugh  niucb  moru  dowly,  nod  Lliat  the  only  nuaeation  oxporicncod 
durin;;  tho  prodU'Ction  of  ovon  a  doop  escliar  ia  a  aligbt  prickling. 

All  of  tlio  inoro  poworful  of  tliu  ««charoti(»,  wLl'u  t&kuu  iutoriially 
in  Bufficiant  umount,  act  ad  violent  corrosive  poisons,  producing  ago* 
niziu;;  pain  in  Lbe  tesopbn^s  anil  liypof^atrium,  violent  blooily  vomit- 
ing, oft«n  purging  of  similar  cbaractor,  and  finally  collapse,  duuponiog 
into  dcatb,  which  !»  sometimes  preceded  by  convulsions.  When  the  doM 
Is  uot  80  larg«,  the  syati^ni  uiay  rally  Praia  the  imniediut«  effuctaof  the 
poison,  to  succumb  finally  to  th«  local  lesions  produced,  or  to  atmggla 
tbroagb  a  protracted  convalosconco  to  health,  porbnps  only  to  div  yean 
afterwards  from  organic  stricluru,  oausod  by  tbv  ulcornlions  of  the 
(Bsophngus  or  other  of  the  digestive  tubes.  The  first  indication  \a  poi> 
ttoniii;;  by  odo  of  those  HubHtancea  is  to  iioutnilizo  or  cliomicatly  anti- 
doiu  tho  poiHOn.  Xany,  if  not  all.  of  tho  etft-hurutice  have  some  cbtMn* 
ical  antidote:  with  the  alkalieH,  dilute  acid,  gcnoniliy  convenient  io 
the  furin  of  vinegar;  with  the  acids,  alkalies,  gcnurally  at  hand  io  tba 
shapo  of  whitowasb  or  of  soap;  vritb  others,  speci^c  subslaocea,  which, 
as  antidotes,  should  bo  at  onco  oxhibilod.  Opium  should  alwiiy«  be 
freely  given,  and  the  symptoma  during  and  afler  the  first  poisoning  be 
treated  as  they  arise. 


I 
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PcTASSA,  U.S. — Cavttie  Potash  is  officinally  prepared  by  boiling 
liquor  puiaesfl)  until  ebullition  ceiucs  and  tlio  pota^sa  melts,  when  it  is 
run  into  cylindricnl  moulds.  It  occurs  in  grayish  »emi>trans1nceQl 
Btieks,  about  three  iuchcci  long  and  as  tliick  as  a  kcgc  goo«o-quill,  vory 
doliquoHOont  when  exposed  to  the  air,  and  extremely  eolubie,  except 
impurities  (lime,  oxide  oC  iron,  and  carbonate  of  potatuium),  in  both 
water  and  alcohol  When  it  in  placed  ujion  the  itkin  it  soon  mdta,  and, 
OH  it  dee^  so,  gWos  rise  to  a  pain  which  iucrcasee  until  it  bcconies  very 
iiitonBO,  and  continues  until  the  power  of  the  alkali  is  so  lost  that  iC 
cnn  no  longer  reach  through  the  tlsaue  it  has  killed  to  the  sound  flesh 
below.  Under  the  action  of  tlie  eacharolic  the  skin  becomos  of  a  dirty 
anhen-gray,  and  finally  a  slough  'a  formed,  with  inflammation  of  Ibo 
Rurrounding  parta,  and  ulceration  and  delnohmeat  of  the  dead  tissue 
in  f^om  six  to  ten  days.  The  potash  appears  to  act  chiolly  by  ab< 
sti-ncting  the  water,  and,  to  somo  extent,  by  combining  with  titc  fatty 
and  oth«r  portions  of  the  tissues.  Its  slough  being  perfectly  perme- 
able, and  it«  power  being  but  slowly  expended  by  its  own  action,  potash 
Is  one  of  the  mo^t  llioroiigli  of  the  e»chnrotica:  it  is,  therefore,  to  be 
preferred  when  a  very  deep  and  duuidud  inlluunco  is  required,  as  after 
U)«  tite  of  a  rabid  dog.  It  is  somewhat  uncontrollable  in  its  action, 
and  roc[iiiro8  care  in  its  use.  The  best  method  of  application  is  as  foU 
lows.  Take  a  piece  of  heavy  adhmve  pl;i»lor,  and  cut  a  hole  in  it  of 
BDch  aizo  that,  wbea  the  piece  is  wanned  and  properly  placed  upon  the 
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skin,  tbc  part  to  h&  nctcd  upon  will  b«  exposed  while  all  nronitd  it  will 
bu  prot«ct«d.  Then  apply  tlio  ploator,  aad  grcoso  the  outer  xurfaco  of 
it^  without  allowing  any  of  the  oil  to  aomis  in  contact  with  tha  exposed 
coQtral  skin.  Then  lay  the  cauHiic  polnnh  upon  tho  Utter,  an<),  whon 
the  action  in  boUcvtKl  to  haro  oxtuiidod  deep  enough,  wimh  the  part 
with  dilutti  vinegar. 

POtasba  odm  Caloc,  U.S.— Fwnna  Paste  is  a  grajish-white  pow- 
der, composod  of  oqufti  aiiiodutB  of  cttufltic  potoab  and  caustic— t.f.,  uo- 
aUkcd — lime.  It  is  not  bo  active  as  cauatic  poLaah,  but  iti  lefts  npt  to 
Spread  and  diffuse  it«olf.  It  it*  to  be  mixed  with  suffi'Oitint  alcohol 
to  form  a  postu,  aud  then  applied  like  cuusLiv  potash.  M.  Piedsgnel 
afflrma  {Journal  de  Pkarmacie  et  de  CMmif,  3e  sir.,  t.  rxxiii.)  that  thij 
caustic  may  bo  ruDdcrcd  nearly  or  vntirvly  paiiilves  by  mtxtng  ono  part 
of  muriate  of  morphino  with  throe  pnrts  of  the  powder,  and  then  by 
the  addition  of  chloroform  forming  a  paste  that  may  bo  spread  upon 
lond^plantor  and  ao  applied.  In  five  m^inutoa  tho  akin  under  tho  appli* 
cation  bocomoa  of  a  dcad-wLito  color,  and  at  tho  end  of  iift««a  minutM 
is  brown  and  carbonised.  If  the  npplieation  be  peraintod  in,  tbo  tblck- 
noHi  of  the  cncbar  wikl  become  finally  about  equal  to  that  of  tbo  kyer 
of  tbo  pa(it«  employed. 

AciDCH  Arscnioscu. — Aa  a  eaufftio,  arsenic  I*  enot^tic  and  powerful, 
but  somewhat  hIow,  and  cauttoa  tntvUHe  pain,  with  violent  inflammation 
of  the  neighboring  parts,  It  ia  stated  to  aRWt  moro  rapidly  morbid 
than  normal  structures,  and  ia  Mpecially  used  for  iJio  doatrucUou  of 
malignant  growtha.  It  appears  to  aot  chiefly  upon  the  vitality  of  tho 
part,  acting,  when  8ul11«icint)y  diluted,  aa  a  poworAil  irritant,  and  wh«n 
in  a  concontrutod  form  producing  an  irritation  e»o  intcnm  that  lift)  cannot 
endure  it.  Ilvnce,  probably,  tho  reaaon  of  ita  affocting  more  rapidly 
morbid  growtha,  which  have  a  loner  vitality  than  sound  lisauea. 

Tbo  great  objection  to  the  employment  of  arsenic  is  the  poMibility 
of  ii 9  absorption  in  tiufllciont  uniouul  to  cause  conHtitutlonul  s^'mptoms: 
crvn  death  has  resulted  from  its  external  use.  Since  absorption  takes 
place  much  more  rapidly  in  a  hi>altby  than  in  an  intently  inflamed  or  B 
dead  titmuo,  whenever  apMuiu  ia  employed  aa  a  caustic  it  should  be  u^ed 
»u  fVucly  ua  to  kill  the  tissues  rapidly;  and  undor  no  circumalnnccs 
should  it  bo  apphed  to  a  (Vwh  wotind. 

Used  in  any  way,  ar»enic  is  a  hozardoua  caimtic,  and  it  ought  to  b« 
employed  only  wilk  the  kiiowlodgo  and  distinct  remembrance  of  this 
fact.  Cancer,  and  perhap;;  some  forms  of  nemi-malignant  ulceration, 
euch  as  lupus,  appear  to  bo  the  only  diMoiioa  which  justify  its  uss.  A> 
AgUey  Cooper't  AraeniouM  Ointment  oonaista  of  one  drnolim  of  araenious 
acid,  one  drtchm  of  sulphur,  and  an  ounce  of  spermaceti  cur»U3,  and 
Is  to  bo  allowed  to  remain  in  contact  with  the  morbid  growth  for 
tvoDty-four  boura 
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Tha  Arsenical  Paste  of  Frire  Cosme  and  Rouudot,  wliich  \*  officiiul 
ill  Frsncv,  iit  couijioso^l  of  on«  pnrt  of  arscnious  acid,  tuo  of  dmgoo'B 
hlood,  and  two  of  porpU^TiKod  cinnubar,  made  into  piuitc  with  tnucllago 
n-ltou  applied.  'Xboi-e  iti  no  reason  for  believing  that  any  of  tbo  almo»t 
iunumurublo  eubsUiiicos  which  b&vo  been  proposed  aB  a  basia  lor  or- 
HeniolM  piLHtcB  possos!)  pucutiar  advantugoa:  tbo  only  needful  directioo 
itt  Lo  mix  tbo  cauBtic  with  IVom  oij^ht  to  ten  times  its  bulk  of  inert  ma> 
t«rial  of  such  a  imluro  &*  to  mn.lco  either  nn  olntmont  or  a  pasto,  aad  to 
allow  this  to  rGmain  on  for  teoxa.  eighteen  to  twenty-four  hours. 


Zintn  Cm.oBiDi;M,  U.S. — Chloride  of  Zinc  ia  made  by  the  action  of 
muriatic  Dcid  upon  zinc.  Itoccurain  broken  fViigmont«  of  ft  grayisb- 
white  color,  ininalucent  and  waxy  in  appoarauco,  of  an  acrid  oorroaivo, 
or,  when  diluted,  acrid  otftringont,  metallic  tosto.  tt  is  extromoly  doU- 
quesccnt,  fusible,  vulatilisablu  at  a  hit^b  tempumturc,  and  very  Boloble 
iu  hath  water  nnd  alcuhol,  Chluridc  of  ziiie  \a  a  very  powerful  cauAtic, 
produL-ing,  when  applied  In  a  concentrated  Ibrm,  inteuiw  pnin  laatlog 
for  ai.\  to  eight  bourn,  and  a  whitish  c«i-har,  which  usually  BopamtiM  in 
from  eix  to  twelve  days.  Ite  penetrating  powero  are  said  to  bo  a  Little 
low*,  and  its  action  ia  more  rcuniily  controlled,  than  that  of  potash;  ft* 
absorption  dooH  not  eudaugi^r  life,  ua  ia  the  case  with  arsonious  acid ; 
and  it  leavos  a  slonj^h  which  is  fVoe  iVoni  odor. 

Canijuoin's  P'tste  is  made  by  mixing  the  chloride  of  xinc  with  flour 
and  wnter.  The  strength  varies  uceording  to  the  purpose,  the  weakest 
paste  containing  only  one  part  of  tbe  caustic  in  six  parts;  the  strongest, 
one  part  in  throo.  When  used,  ten  or  fiilcon  drops  of  water  aro  added 
to  the  paste,  which  ia  applied  io  layer?,  eucceseive  np]>licatioua  being 
required  when  a  lArge  tumor  ts  to  bo  dei^lroyeii.  Anhydrous  sulphate 
of  calcium  hiiH  been  especially  commended  by  Dr.  A.  Ure,  aa  fanning 
a  drier  paste  with  tbo  oacbarotic  and  limiting  its  action  more  definitely 
to  the  site  of  application  than  any  other  eubdtance.  Concootratcd 
alcohoiio  or  watery  solutions  of  tbo  chloride  of  zinc  are  often  uxod  as 
caustics  in  cases  of  chancres  and  other  small  specific  vieers,  and  are 
reputed  to  be  efficient.  They  nhould  bo  applied  by  means  of  Httlo 
plcdgct«  of  lint.  As  tbo  action  of  the  chloride  upon  the  skia  ia  slow 
and  very  painful,  whenever  the  cuticle  over  th«  part  to  be  dOBtroyed  is 
sound  it  should  bo  reniored  by  means  of  bliHtcrs.  By  some  Burgeona 
the  oHcharotio  im  introducud  diroctly  into  the  tumor  to  bo  dostrojod. 
Tbiu,  Alaisonnouve  makes  a  paste  of  one  part  of  the  chloride  with 
throe  of  flour  and  a  little  water,  then  cnti>  those  into  pointed  Ntrips  or 
"ari'ows"  and  drie»  them.  ITo  then  thrusts  thetu:  burdened  bodies  into 
the  tumor — if  ni:i'C-Maniy,  fiivt  making  incisions  with  the  bistoury — io 
each  a  way  that  thoy  lie  close  together  and  form  a  ring  around  tho 
base  of  the  tumor.  A  continuouH  slough  is  thus  created,  which  cuta 
off  the  remainder  of  the  mtma  from  the  ftound  tissue  and  raufc^  its 
death.    Somotimoe  Uiuaoaneuve  itimply  tbrusta  ibeee  arrows  into  tbt 
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body  of  tlio  tnmor  and  defltroj-s  it  directly.     Tin)  officinal  solution 
{Liquor  Zinci  Chloridi,  U.S.)  ia  umJ  as  a  (li&iQfoctaot. 

IlTDRAROTRrM  Cnr^iUDCM  CoitROBiVDU,  U.S. — CorTOsivt  Sublivtate  ia 
an  escharotii.-  of  modcialo  power,  which  shares  the  dungora  of  areonlc, 
tinc«  dciith  boa  foUowed  iU  oxt«riial  uao.  In  saturated  aoluUoQ  it  is 
maob  usod  m  a  caustic  in  eJtanerei,  but  is  Acnix'oly  oqiml  to  the  flolution 
of  nitrato  of  mercury.  In  thoae  cuaoa  it  ehould  Iw  applied  bj'  menus  of  a 
camclVliair  brush.  Profoasor  Goorgc  B.  Wood  formerly  recommcndod 
very  highly  tliat  in  onychia  maligna  a  powder  composed  of  oquul  parta 
of  corrofiiro  sublimate  nnd  aulpliate  of  xinc  iniimaloly  mixed  should 
b«  sprinkled  thickly  over  the  diseased  surface,  anil  a  plodgot  of  lint 
thoroughly  wet  with  laudanum  laid  thcixton.  Thoro  i»  ncvcro  pain  for 
half  an  hour  to  an  hour;  but  the  dreasinj^s  aro  not  to  bo  removed  until 
crghl  or  ten  hours  Itnvu  el.i[y4od.  Whon  the  eloagh  wbich  is  tlius  formed 
teparatcs,  a  healthy  granulating  Durihce  i«  left. 

LtotTOR  HTMiARaTttl  NlTEATfS,  V .S.— Solution  of  2^itraU  cf  Mcr- 
nrry  is  a  nearly  eolorleas,  highly  corrosiive,  acid  liquid,  having  a  spo- 
oific  gravity  of  2.165,  and  tnade  by  disaolving  mercury,  or  it«  rod 
oxide,  in  a  largo  rxcohs  of  nitric  acid.  It  contains  tr&i  nitric  acid  and 
the  binitrat«  of  th«  doutoxidt>  of  mercury.  I  do  not  know  of  its  ex- 
t«TDal  u<)«  vTcr  having  produced  death;  bat  it  has  cauDod  Baltvatton, 
and  it  is  perfectly  concetvnble  that  its  cureless  employment  should  lend 
to  much  more  serious  rcsullfl;  indeed,  in  the  hancct  for  Jan.  3,  1874,  ia 
reported  a  very  serious  caao  of  poiBoning  by  the  application  of  tho 
peroitmto  to  a  space  not  bigger  than  a  balf.crown.  It  ia  rarely  usod, 
except  for  the  purpose  of  deatroying  specific  or  eanctrout  ulcer*.  It  ts 
edpccially  umI^I  in  chancres,  to  wliicli  it  ehould  bo  applied  with  a  ^lass 
rod.  In  obstinate  aenc,  a  minute  drop  applied  by  means  of  a  glass 
bruah  to  tho  top  of  an  indolent  tubercle  is  satd  to  destroy  it  with- 
out producing  a  scar.  U  has  been  Inrg«ly  employed  by  gyniocolo- 
gtsts  in  vicerations  cf  the  cervix  ■aitri.  \Ka  action  ia  vary  prompt,  and 
is  moderately  deep;  tho  pain  is  BCTor«,  but  tranMont. 

AciDDM  Sdi.piicricci:.— 5u/;>A»frfc  Acid  is  a  poworAil  cscharotic,  and 
WM  formoriy  awd  extensively  for  destroying  even  largo  growths.  For 
this  poqioM  tho  strongest  acid  is  mixed  with  charcoal,  so  as  to  make 
a  thick,  monagoablo  pMto.  Boforo  tho  application  of  this,  thu  skin 
should  be  removed  by  a  blister. 

AoiDCjt  NiTaiotTM, — Xitrie  Add  is  a  poworAiI  caustic,  which  ia  never 
employed  to  destroy  largo  growlhn,  but  is  a  favonte  application  to 
chancres,  to  typhUitic,  phagedenic,  and  other  unhealthy  vlcers,  and  to 
condylomata  nnd  other  small  dermal  growths.  It  is  applied  by  means 
of  a  glass  rod  or  a  splinter  of  wood.     A  drop  or  two  ia  usmally  amply 
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Buffin«nt;  and  when  tbo  action  Titta  gone  fnr  enough,  the  part  aboaW 
be  irnslicd  with  Hoap-suda,  whicb  at  onoo  noutrtilizuti  llio  acid. 

AcrncK  CnROMiccM. — CJiromie  Acid  occure  in  anhydroua  actculsr 
eryslais,  of  a  deep-rftd  color,  nnd  nn  ncid,  metallic,  corrosivo  taMe. 
Thoy  RTO  very  cleliqiiMcont,  mulling  down,  when  ox[>03od  to  tbo  oir, 
into  A  dccp-rcd  aolution-  Chromic  acid  is  a  very  aotite  oxidiwjr,  and 
when  mixod  witli  organic  matlor  rapidly  alters  it,  and  if  in  slight  ex< 
vem  will  dixAolve  a.lTno»t  any  form  of  ti«4uo.  It  is  oo  doubt  in  this  way 
tliut  it  acts  u»  iLii  iMcharotic.  it  is  very  mtidi  iiaod  to  doslroy  condt/lo- 
nuiln  and  other  dermal  growths,  and  donbllcM  would  bo  officiant  in  caws 
of  larger  tumors.  In  diiporticin]  atToctiotiB  it  in  best  applied  W  mean* 
of  n  gbsa  rod,  the  liquid  fumiod  by  tho  spontaneous  doliqucflconcc  of 
tho  crj'ntalfl  being  UHod.  Chromic  noiil  la  nomolimcn  pnwcnbcd  dissolved 
in,  or  made  into  a  punto  with,  glycerin,  but  it  in  otatcd  that  in  mixing 
tho  two  groat  oiin>  must  be  takon  to  add  Iho  liquid  i^lowly  drop  by  drop, 
aa  otborwino  there  is  dancicr  of  an  expSomnn  (Ph-il't.  Med.  Tima,  it,). 
Id  the  Gfirman  army,  painting  tbo  solo  of  ilie  foot  and  the  ebin  betwMO 
the  to«awiih  a  fivo-por-oont.  solution  of  chromic  ncid  is  enid  tohnvohad 
avery  great  inAuonoe  in  increatiiog  the  marching  powurs  of  the  troojis, 
by  arresting;  exce«H!ve  atveating  and  hardening  the  skin  (^tichtnidfs 
Jahrh.t  Bd.  333,  p.  20).  Chromic  acid  ie  a  violent  corroeire  poison ;  a 
aingle  drop  of  the  Haturatcd  aolation  has  produced  very  aeven!  aymp- 
toin«  C^''''-  ^td.Jaitrn.,  vol.  i.,  1889),  and  in  a  numb«rof  caava  death  has 
ro&ullcd  from  its  toofroo  oxtomni  use*  (Roo  Strieker' «  Jahrb&c/ier,  1877, 
p.  139 ;  ScAmidfiJahrh.,  1884,  cci.  129 ;  aleo  University  Mod.  JIagaxine,  ii.). 

Bbomuk,  U.S. — Bromine  is  a  iliirk-rcd  liquid  which  hae  a  very  power* 
ful,  diaagrecabl(^,  chlorino-ltkc  odor,  and  at  ordinary  tomporaturcs  omits 
exceedingly  acrid,  pungent  ^imcB.  It  ia  sparingly  soluble  la  water, 
more  soluble  in  nicobol,  and  still  more  so  in  other.  When  bronght  into 
contact  with  organic  matter,  it  oxidizes  and  completely  dcatroj-a  il  wi[h 
gK'at  rapidity.  On  account  of  this  property  and  of  ila  liquid  form, 
bromino  is  one  of  tho  moat  aoTore,  thorough,  and  rapid  of  all  the  caa»- 
tic4(.  It  ha«  not  been  much  employed  to  destroy  morbid  growths,  but 
during  our  lulo  war  was  fonnd  to  bo  the  motst  efficient  of  all  the  apptU 
cations  tried  in  hospital  gangrene.  After  moat  of  tbo  elough  bad  been 
cut  away,  the  enuBtic  was  applied  pretty  fbooly  to  tho  living  tiasao  by 
means  of  a  glass  rod.  The  pain  waa  verj-  sovere,  but  tranaient.  Wheii 
taken  internally,  bromino  acts  as  a  very  poworfttl  corroaivo  poison.  (For 
Cflfloa,  800  Schmidt's  Jahrb.,  Bd.  221 ;  also  Vrtljachr.f.  Gerickfl.  Med.,  1889.) 

Sulphate  of  Zinc,  Sulphate  of  Copper,  and  Bvmt  Alurn  are  fooblo  e»- 
obarotica,  never  usod  except  to  destroy  exuberant  granulationt  in  ulcers. 

*  Tor  cxjiBrlmtQla  m  Ut  \U  eScot  on  nniinKli^  ko  AftA./.  Rrprr.  PtOX.  m.  Pkarwi.,  rLj 
klio  Stritktr't  Jalrb.,  1677,  p.  13V. 
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TnEgs  oro  blnnd  Bubslancos,  nhich  form  mora  or  teas  ^mmy  t,r 
muoilujpnoun  nolutton<i  in  water,  cnpnbtc  of  exerting  a  calming  or  iootli- 
ing  infliionco  upon  inflamed  surfacos.  Witliout  doubt  water  itself  is 
tbo  domulcoot  par  cxctlUnce;  l>uL  tbo  r«m«<lic«  hero  discussod  do  sooni 
to  enhance  ita  power.  It  hiia  tioon  claimed  for  Ihoso  madicinM  not 
only  thnt  they  soothe  eurfnccs  to  which  thoy  aru  Immodlatoly  applied, 
bat  al»o  that  taken  internally  thoy  roliore  irritntion  in  dintant  organs. 
As.  liowovor,  all  of  thorn  nro  complox  vcgctablo  product*,  u  many  of 
thorn  are  eutpio  artioloA  in  the  world's  food,  and  ns  nono  of  thorn  have 
boon  dctectod  in  the  blood  or  the  Mcrotionn,  It  cannot  bo  allowed  that 
they  reach  distant  part^  throu!;b  absorption  Into  the  blood.  What  Is 
ocrtAinly  tnio  of  eomo  of  thorn  is  probably  true  of  all, — i.f.,  di^etion 
of  them  occun  in  tlio  primie  viie.  The  relief  which  itndoubtodly  fol- 
lows thoir  uao  in  oortaiii  afTcctlons  of  parts  which  tlwy  can  roach  only 
through  tho  circulation  ia  probably  in  groat  part,  if  not  altogether,  due 
to  tho  largo  (jnantitict  of  water  with  which  thoy  are  administorod, 
which,  passing  through  the  body,  lc«t>«Q  tho  concontration,  sod  honcQ 
the  acridity,  of  the  urine  and  other  accroiiona. 

Clinically,  (Icmulconta  are  uaeiUl  a»  local  applicationa  in  all  forma  of 
Actit«ly-in flamed  surlhoes,  and  thoy  are  takon  Internally  in  acuto  ii\fU»m- 
nurtorg  ooaditions  of  the  alimentary  canal.  In  alight  bronchial  irritation 
thoy  are  often  of  service,  c«pocia]ly  when  allowed  to  diaaolTO  alowly  in 
the  moiitb :  used  in  this  manner,  they  not  only  «.tert  an  in8aonce  upon 
tho  mucoua  mombrnne  of  tho  month,  but  Tory  probably  find  their  way 
a1.<io  into  the  respiratory  passages. 

ACAOtA-OUM  ARABIC.  U.a 
A  gummy  exudation  from  Acacia  vent  and  other  speciea  of  Acocift, 
•mall  treoa  growing  In  Northern  AMcn,  Senogambtiv,  Guinea,  etc.,  the 
Cape  Colony,  and  Australia.  Gum  arabic  occurs  ia  rotindi(>h  or  irrog- 
ular  piecca,  more  or  le»fi  transparent,  hard,  brittio,  varying  in  color 
trom  whilo  or  yellowish  whito  to  rod,  or  oven  doop  orange  brown.  It 
oonnitita  of  a  peculiar  principle,  Arabin.  united  with  about  throo  per 
cent,  of  lim«,  potash,  and  magnesia.  According  to  lIuBomann,  pure 
arabin  la  an  amorphous  aubotnnce,  gluai^  and  trannparont  when  dry, 
btit  milk-xrhito  when  moint,  and  baring  a  feeble  acid  reaolioD,  with  the 
power  of  uniting  with  bosee.     hk  Uie  n><><         nbin.  tike  other  giuOM, 
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appc»ra  lo  bo  formoJ  by  a  rtilrojiraJo  mflainorjihosis  ot  ccllaloso.  tn- 
(leod,  Wtgund  declares  that  Lho  flouh  and  ovon  the  bard  uadocarp  of  tLe 
plum  can  nndorfro  Lhi»  motUTngrpliosis.  The  Kame  invostigalor  nUlmii 
that  tnjsst>riit  ia  a  fir^l  product  of  lho  change,  mid  is,  hy  a  conttnuatiou 
of  the  pmccnn,  converted  into  arabin.  On  account  of  its  aolubilit^ 
and  plcnnnnt  taste,  fram  arabtc  is  often  used  m  a  demulcent  Jn  irrUati9h 
of  the  fauces  and  in  angina.  It  ib  8onii]tiino»  iMTi]>Ioyt.<d  08  an  odditinn 
to  dnnking-wiitor  in  fcvors,  and  in  believed  to  have  flight  nutritious 
proi>crtiM.  Its  chief  use,  liovrovor,  ts  ia  i'harmacj,  in  the  making  of 
emulaiom,  pilU,  ote.    Tho  muciVdj*  (Mvcilago  AeacUe)  ie  officinal. 

TaAOACAHTDA,  XJ.f^.—  Tragacdnth  is  the  concrete  jiuce  of  Aslrafcnliw 
vcnia,  a  nmall  ohrub  of  A^itL  iiinor.  Tragacanth  occura  in  lar^^e, 
whitish,  homy,  waved  (lakes,  or  eomotimofi  in  tilnmentoii!)  piccoA.  It  is 
odorlo88  and  noarl^  tasteless.  Introduced  into  wntur  it  does  not  dii- 
solve,  bat  swolla  up  into  a  sofl  pa-tto.  One  hundred  parta  of  it  contain, 
according  to  GuMn,  53.3  partes  of  arabin,  33.1  parts  of  basftorin,  and 
2.5  parts  of  inorganic  a»h.  Ba^orin  ]s  &  gummy  principle,  at  onea 
di.sti n^iiiihed  frnm  arabin  by  its  not  dissolving  in  water,  hut  nimply 
Bwclttug  up  into  a  pasty  nia^.  Tra^^ncnnth  is  need  only  in  the  manu- 
[>icture  of  trochee  and  in  suspending  bisavy  powders,  for  which  purpoea 
the  difflnilty  of  its  solution  and  the  extreme  viocidity  of  its  mncilago 
cspoclnlly  fit  it.     Ita  mucilage  (^Mvctlago  Tragacantka)  ta  oSicinat. 

TJlutb,  U-S- — Slippfry  Elm  is  th«  inner  bark  of  UlmnB  f^ilnt,  ft 
large  indigenous  troo.  Tho  bark  is  of  a  yellow-iith-wliito  or  tao  color, 
fibroiu,  yet  when  dry  somewhat  brittle,  nnd  occurs  in  long,  Sal  Rtripa 
or  pieces  one  or  two  lines  thick.  It  is  pleasantly  mucilni^inoun  wbca 
chewed.  It  contains  a  largo  quantity  of  a  peculiar  mucilage,  which  it 
yields  fhjcly  lo  water.  Its  infusion  is  sometimes  taken  in  Uirgo  cinnnti- 
tics  in  injtammations  ot  the  tn/e«rinej,  as  a  demulcent  laxative;  but  its 
chief  use  is  as  an  external  appbcation.  Wlien  ground  Into  powder, 
elippory  elm  make*  Q  very  excellent  soothing  poultice.  Tho  mucilagt 
{^ucilago  Ulmi)  \t  officinal. 

Cetrabia,  U.S. — Iceland  Moss  is  tho  fronds  of  ft  lichen,  Cclniria 
islnndica,  growin;*  on  rocks  in  Iceland  and  in  most  of  lfa«  northern 
portions  of  the  world.  Tt  is  said  to  he  abundant  in  the  monntains  of 
Now  England.  The  foliaccom*.  dry,  shining,  lobcd,  and  tacinlated  fronda 
are  about  four  inches  long,  of  various  intermixed  colors,  gray,  brown,' 
and  red,  of  a  mucilaginous,  bitter  taste.  Icelnnd  moss  contains  a  pocn- 
liar  starch-like  principle,  liclien  starch,  and  &  bitter  principle.  It  is  in- 
odorous, and  has  a  mucilayinotm,  bitter  taste.  It  yields  to  cold  water 
its  bitterness ;  to  boiling  water  nil  of  its  virtu«.  Cetrarin,  or  Cttrarie 
Acid,  is  tho  bitter  principle,  which  may  bo  obtained  aa  a  snow-wbito 
mass  of  interlaced  ncEcular  crystals.     It  unites  with  alkaliea  lo  form 
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■aJu.  Wttb  it  in  tbo  lichen  i»  associated  in  small  qtuuttitioa  Uckstearie 
add,  Lichaun,  or  Lichen  Starch,  tho  muciluginous,  nucritivo  principle 
of  Iceland  moss,  diBera  fi'ora  onlioary  Btarch  ia  not  being  dcponitod  in 
gnmulug  within  tho  cells,  but  Eti  layers  or  irrogular  masses  botvroon  tho 
oolln,  or  indeed  forming  tho  wnlln  themselres  of  the  cells  (De  itury, 
Sofmeittfr's  Sandb.  der  phtfsiclog.  Botan.,  Bd.  li.  p.  359).  In  cold  water 
it  en-olla  ap  without  diuolnng;  in  hot  water  it  dUsolvoa,  and  on  cuo!< 
ing  cond«n!i(»  into  a  jelly.  With  iodine  it  striken  a  yellow,  green,  or 
eometimos  rather  faiut  blue,  color.  It  fa  found  in  very  many  liohuns; 
ulso  in  many  iipccie!)  of  soil* treed,  notably  in  the  ao-calleil  Coriican  mo9S. 
Iceland  moad  liaa  enjoyiid  some  rvputatiou  as  a  demulcent  in  pecloml 
complaints.  From  its  bittvr  prinviplo,  it  is  probably  somowbnt  tonic, 
and  ita  llchenin  is  probably  about  equal  to  ordinnry  Btnrcb  as  a  nuinont. 
When  prcpurod  us  an  article  of  diul,  in  the  form  of  jelly,  tho  bitter 
tMtfl  should  be  removed  by  soaking  fur  eome  hour»  in  n  very  weak  cold 
alkaline  soIulioD,  and  aitcrwards  tor  a  little  while  in  cold  water, 

Chondrcs,  U.S. — Irish  ifosSy  or  Carragefii.— The  iVondaof  Chondnw 
critfpus,  a  oca-n'ciMl  growing  on  tho  coast  of  Ireland,  and  olM  on  tb« 
northern  coast  of  iho  United  Status,  whore  it  ia  now  gathered  in  largo 
qnantitics.  Tlio  lYonda  are  piirptii^li  red, — but^  b«  kept  in  the  ^Itops, 
bleached  by  washing  in  fresh  water,  whitish,  and  tratutlucont, — cnrtilo* 
giaous,  tlondcr,  much  braocbod,  swelling  up  but  not  dissolving  in  water, 
and  having  a  slightly  fialiuo  tnsto.  Thoir  virtue  deiwnde  chiefly  upon 
a  starch-  or  gum-like  principle,  Cttrragtenin,  which  is  dintinguishod  tVom 
Btarch  by  not  titniiug  blue  with  iodine,  and  fVom  gum  by  not  precipi- 
tating ftvm  its  watery  solution  on  tho  addition  of  alcohol.  Cbondnis 
aloo  conlains  a  notable  proportion  of  a  vegetable  albumen. 

Carrageen,  being  demulcent  and  imlrittous,  is  employed  as  an  article 
of  diet  in  thoBO  cases  retiniring  food  of  such  character,  and  miiy  bo 
tuod  instead  of  arrow-root.  It  is  to  bo  prepared  by  first  Booking  for 
ten  minutes  in  cold  water,  and  then  boiling  from  bnlf  an  ouneo  Lo  an 
ounce  of  it  (nccoiding  to  the  desired  consistency)  in  a  pint  and  a  half 
of  water  down  to  a  pint,  sweetening  and  flavoring  to  Loato.  Hilk  may 
be  substituted  for  water. 


Glyctrrbii  A,  VS. — Liquorict  Hoot  is  the  root  of  GIjx-yrThi«a  glabra, 
a  native  herb  of  8uuthom  Europe,  It  oocuni  in  long,  cylindrical  pieces, 
from  a  few  lines  to  moro  than  an  inch  In  diameter,  brownish  extcr< 
nnlly,  and  yellowish  within.  Its  fhictiiru  ts  fibrous,  its  taste  sweet  and 
mucilaginous  its  odor  none.  Its  active  principle  ia  Gltfcifrrhizin.  This 
is  a  sweet,  neutral  substance,  ditTering  fVoni  the  sugars  in  not  being 
oonrcrtcd  by  nitric  acid  into  oxalic  acid,  and  by  its  inability  to  undoif^ 
tho  vinous  fermentation.  Liquorice  root  is  very  largely  used  as  a 
demulcent  in  pectoral  complaints,  and,  on  account  of  its  pleasant  taste, 
as  a  moans  of  disguising  or  of  flavoring  medicines.     In  the  form  of 
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glycyrrhizm  it  is  said  to  conceal  almost  entirely  the  bitter  (astc  m 
quiDtno  flnd  eimilnr  8til(Ntflnco».  It  in  uiwd  almost  cxcluHivoly  in  the 
fisrm  of  tho  extract  (^Extractum  Glyq^rrhlzfe-,  U.S.),  known  as  Liquariet. 
The  Mistura  Glycyrrhizte  Composita,  U.S.,  or  Brown  Afixture,  t-onlnins 
paregoric,  antimoninl  wino,  and  ewoet  npfrit  of  nitre,  ftnd  is  much  used 
ns  a  (iomestic  remedy  in  ^eoldi"  and  the  early  stages  of  mild  broneJutit. 
Tho  ilosu  for  an  adult  U  half  a  fluidounco  to  a  lluidouiico  ovciy  three 
hours;  for  a  child  tbrco  years  old,  a  toospoonfbl.  Tho  piire  exfraci 
{Exiractum  Ohj':ynhi2fv  Purum,  U.S.)  and  tho  jiuitl  extract  (^ExfractuM 
Glycyrrhiziu  FCuidum,  U.S.}  aro  oxcollcnt  proparaiiona.  Glyetfrrhhinvm 
Ammonintum,  U.S.,  in  a  very  elegant  demulcent  preparation,  whldi, 
however,  is  inuompatiblu  with  acid  or  alkaiino  Bolutiona:  its  dose  i:* 
from  five  lo  tyn  grains,  Tho  compound  liquorice  povder  (^Putvit  GlyCj/r- 
Thizat  Compoiifus,  U.S.)  contains  aonna  and  wntthcd  sulphur.  It  U  an 
elegant  liixalive,  acting,  uHunlly  mildly  and  without  tho  production 
of  pain,  in  dosce  of  oao  to  two  toaepoonfula. 

TiixiJM,  TJ.S.,  or  Flaxseed,  h  the  sued  of  Linum  usjtntiiisimuR),  or 
common  flax,  and  cootflina  largo  quaritilios  of  mueiliige  and  of  oil:  its 
compound  infusion  is  much  used  intcrnatiy.  It  in  often  mado  with 
boiling  water;  but  tha  appliontion  of  too  mueh  hent  caused  tho  ox- 
traction  of  more  or  le«8  of  iho  oil,  and  thoroby  renders  the  preparation 
leas  palatable.  The  inf^ision  should  never,  tioroforc,  be  boiled  during 
its  maiting.  Tho  addition  of  lemon  and  sugar  renders  it  more  pala- 
table. It  may  bo  drunlc  ad  libitum  in  pectoral  eatarrha,  in  entrxit!* 
and  dysentery,  nnd  ia  irritation  of  ihe  kidneyi  or  tho  vrinary  pasutga. 

Mbdgxla  Sassatras,  or  Saaafrot  pith-,  yield:)  a  deltcato  mucilage 
irnich  ueod  In  di«aa803  of  tho  oyo  (^Mveilago  Sassajtaa  MeduUte^  VS.). 

AVTBMi,  U.S. — The  roots  oP  Althira  officinalis  yield  a  binnd  mud* 
lago,  their  decoction  in  eometimca  given  In  irritated  Btatoa  of  the 
itomK<'h  anti  iboweU,  and  their  syrup  (.Syrupus  AUhivte,  U.S.)  i«  used  «» 
a  vehiclo. 

Tlie  Bocds  of  tiio  quince  (^Cydonium,  U.S.)  readily  yiold  to  vatcr  a 
thielt  mncilago  [Mueilayo  Cydonii,  U.S.). 


Tapioca  k  ilbe  fcca\A  of  tho  root  of  Janipha  Manihot,  a  nntlvo  of 
South  Anicnon.  Thoro  arc  two  varieties  of  the  tapioca  plant, — tho 
sjceei  nnd  the  Arff^  eaesava.  Tho  latter  is  in  lie  fresb  etnte  poinonous, 
f^-nm  tho  profwic  acid  which  it  cnntaina,  but  yioldn  moAt,  if  not  all,  of 
the  tapioca  of  eommecee.  Tho  tapioca  la  obtmncd  by  allowing  the  ex- 
pressed juice  to  elnnd,  separating  the  powder  which  deposits,  washing, 
and  drying  by  h(^nt,  owing  to  Ihe  netion  of  which  tho  ntarch  is  rondotwl 
pai'Cially  soluble  in  oold  wabr.     it  ia  in  ii-rcgular,  bard  and  rough. 
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Dearly  tri8t«1i>88  gming,  which  the  microscope  shows  to  Iw  composed  of 
ruptured  starch-^ranulea. 

Marasta  (Arrow-roof)  i»  a  fcculn  or  Btnreh,  obtained  /Vom  tho  rh. 
somo  of  Maranta  aruDdinaceia,  a  nativo  of  tba  West  Indies.  Arrow- 
root u  produced  In  tno  West  Indies,  In  AiVica,  nnd  in  the  Southern 
United  StatoH,  ceipccially  Florida.  The  most  oetocmod  rarioty  is  thAl 
which  comcB  tVom  tho  i.'^land  of  Bonnuda.  It  in  oblsined  in  the  usual 
method  hy  hooting  the  root-stocks  lato  a  pulp,  and  tho  uso  of  flowing 
cold  water.  It  occurs  as  a  very  light,  ta-stcloss,  and  odorIe«  white 
powder,  which  tho  micro»coi)0  ehowe  to  bo  composed  of  ovat<»,  oblong, 
or  irregularly-convex  granules,  from  the  Bovou-hurdrod-aad.fifticth  to 
tho  Iwo-thoiiMindth  of  an  inch  long,  marked  wllh  very  fine  rings  and 
with  a  circular  hilum,  which  cracks  in  a  liaoar  or  stellato  manner. 
Arrow-root  is  often  adulterated  with  other  starches,  which  are  beet 
dotoctod  by  Iho  microj^copo. 

For  methods  of  preparing  arrow-root  and  tapioca,  see  page  32. 

Saoo  iaa  focula  obtained  from  tho  pith  of  Sagos  Itumphii  and  other 
itngo  palms  of  Sumatra  and  the  neighboring  regions.  It  is  first  pro- 
pared  in  the  usual  mann«r,  and  thon  formed  into  a  paste  with  water, 
rubbed  into  gmins,  nnd  dried.  Pearl  Sago  occurs  in  hard,  roundish, 
somewhat  tratiiluccnt  or  aomctimoe  opaijuo  grains,  about  the  size  of  a 
pin's  head.  Common  Sago  is  in  larger  and  browner  gmins,  often  mixed 
with  lome  powder.  It  is  composed  of  oval  or  ovate,  often  truncate  nnd 
mnller-sbapod,  often  much  broken,  starch  gmnuloB,  It  Is  used  exclu- 
sively as  an  article  of  diet,  forming  a  jelly,  which  is  best  prepared  as 
follows:  Wash  the  sago  well  in  cold  water;  put  a  small  teacupftil  of  it 
to  soak  in  half  a  pint  of  water  over-night,  and  in  the  morning  put  this 
mixture  into  one  pint  of  hot  water;  Bqucese  into  it  the  Juice  out  of  a 
thioly-pared  lemon,  and  allow  to  eiramor  slowly  for  twenty  minutes; 
then  sweeten,  add  wine  accord!  og  to  taste  or  the  exigcncnoa  of  the  case, 
then  pour  into  moulds  to  co^' 

HoaoECJl. — Under  kbo  aamo  of  Sordevm,  or  Barley,  the  United 
States  Pharmaeopceis  recognizes  the  deoorticntod  seeds  of  the  common 
barley,  the  pearl  barley  of  commorco.  They  contain  starch  and  much 
lagc.and  ihodeatction  {Dtcoctwm  }Iordei)vaa  formerly  officinal.  Barley* 
water  \t  used  as  a  nutrilioua,  demulcent  drink  in  fevers  and  inflnmmnlory 
conditions,  especially  when  the  gastric  mucous  membrane  Ea  inrolTcd. 
The  U.S.  Pharmacopoeia  of  ISTO  directed  that  it  should  be  prepared  as 
follows:  "Take  of  barkiy  two  troyounoca;  water  a  suBBcicnt  quantity. 
Having  washed  away  tho  extrnnMUs  matters  which  adhere  to  the  bar* 
ley,  boil  it  wiih  half  a  pint  of  water  for  n  short  time,  and  throw  nvay 
the  resulting  liquid.  Then,  having  poured  on  it  four  pints  of  boiling 
water,  boil  down  to  two  pinta,  and  strain," 


FAMILY  XV.-EMOLLIEKTS. 


Trdr  emottionte  ore  porfoclly  blnnd,  fatty  sulwtancos  irb!cb,  wbeo 
applied  to  tlioakin,  sofloa  it  and  ronilcr  it  more  pliahlo.  TheacttOQ  cf 
tLioiAo  rc^modioa  ia  larj^ely  mcclanical,  mid  Ihcy  probully  HOflon  tho  derm 
in  prociwlj"  the  Kamo  way  as  ihoy  afl'oct  a  raw  bldo  or  a  piece  of  leather. 
Tlioy  nro  thoroforo  ospceinlly  u!*eful  when  iho  skin  has  n  tendency  lo 
cratk  or  to  ubnp.  Wbcncvcr  surfacw  bocomo  soi-e  by  attrition,  or,  in 
other  words,  chafo,  omollionto  ara  ftleo  useful  mechanically.  Tboy  ofUa 
ntffini  relief  in  aimpla  inflannnntionit  of  tho  ekin  under  iuch  cirenm- 
etauceH  llint  their  nction  ounuol  Ixj  explained  aa  purely  mochanicul : 
indeed,  they  sootn  to  oxert  a  dyiiAmio  iiifliicrce  upon  (he  DUtrition 
of  the  parta  coQcemod.  To  tbo  bc-at  of  our  present  hnowlodge,  tba 
oxygen  or  other  constituent  of  the  air  aots  as  a  atiiuulant  to  expoiicd 
Hurfaccs  and  increnses  inflammalinns  there  present;  and  it  is  belim'ed 
that  fatty  mattm-a  do  f;ood  by  Iteupiug  out  tho  air.  If  this  bo  so,  the 
apparently  dynamic  influence  of  fatty  mattera  19,  after  all,  mechanical. 
Be  those  tbin^  as  they  may,  clinical  experience  has  dumonsirated 
thnt  iktty  malters  are  of  very  great  value  in  the  treatment  of  super- 
Goinl  iiiCI&mmntions.  It  must  be  borne  in  mind  that  tbo  blandest  l^t, 
whoa  it  becomes  raoeid,  i»  very  irritating,  and  will  do  far  more  Uarm 
than  ifood,  .to  that  tho  Htrictait  atlGntion  muiH.  bo  paid  to  iImj  con- 
dition of  tho  futty  material  employed.  Auy  perfectly  btanil  oily  nub- 
rttnnoe  m.iy  ho  tinod  as  an  emollient.  ^f\iUon  suet  and  goott-grcase  an 
fjinions  in  (tomeaiic  medieino,  but  are  simply  vabmbic  because,  if  well 
prepared,  tlicy  are  Iciis  apt  thiin  eomo  other  fatii  (0  become  rancid.  It 
cannot  bo  allowed  tlmt  thei-e  is  any  difference  in  fats,  unless  It  bo  in 
penolratittg  power:  a  very  bard  fat  ia  of  ooursc  not  so  readily  applied 
as  a  softer  one,  and  therefore  only  each  fats  a?  IVcely  melt,  or  at  looat 
become  very  soft,  at  tho  temperature  of  the  body,  are  to  bo  urod.  Com- 
mon Jjttrd  {^Aftepa,  TJ.S.),  when  freed  by  washing  fhjm  tho  salt  which  It 
cummunly  contjiins,  is  a  mild  Hit,  moiling  at  tlie  Icmpcralure  of  tho 
body,  It  is  onormoitsly  used  in  pharmacy.  Cacao  Butter  (Oleum  Tkto- 
bromtr-,  U.S.)  is  nn  nbaolutely  bland  vogelnblo  fat,  which  is  n  firm  solid 
nl  ordinarj-  temperatures,  but  melts  with  the  heat  of  the  body,  and 
is  conHcqiicntiy  very  largely  UBod  in  the  preparation  of  suppositories, 
loth  ofRcinat  and  mogietral.  Spfrmaceti  {Cetacfvm,  U.S.)  is  employed 
to  give  consistonco  to  ointmonUt^  as  is  aUo  wax  (Cera  alba,  or  vhUe  ukij*, 
and  C^ra  fiava,  or  ^Uow  wax,  U.3.).     Cold  Cream  ( Unguaaum  Aq%a 
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L),  coatftlnlng  oil  of  sweet  altnonds,  spermaceti,  white  wax, 
!  TWe^rater,  is  one  of  ths  most  olcgaat  of  Lbo  otlicioal  cinoUttiats. 

Lakolin  is  a  fat  obtuincd  &om  tbo  wool  of  sbo'op,  which  is  suid  to 
conlnio,  on  an  average,  forty-five  per  cent,  of  it.  It  was  fii-st  rccom* 
mended  bj  Dr.  Oscar  LiobroJch  as  u  basut  for  oiutmoate  or  prvjiaratiuns 
to  be  applied  to  the  surface  of  the  8kin.  It !«  ontirolj  fVoe  from  irritAOt 
propertioB,  has  thv  power  of  taking  up  a  large  amount  of  wnter  without 
losing  ita  unctuouHDCss,  and  is  asserted  to  bo  ahsorbed  through  tlie 
akin  much  more  readily  Lhun  other  fats.  In  the  experiments  of  Dr. 
Pat*chkow8ky  {Phaniu  Zcit.,  18S5i,  half  an  hour  aft^'r  inunction  with 
lanolin  and  iodide  of  potassinm  tho  iodine  was  recovered  from  tlio 
urine,  while  ofllcinal  iodide  of  potas-sium  ointment  yielded  negative  ro- 
milttt.  This  has  been  confirmed  by  Koajiar  (Dcutsclie  Med.  WocKenscAr.f 
Dec.  18S5),  but  Kilter  and  Pfeiffer  obtained  contrary  reeultt*,  ond  iu  a 
considcmble  Bcries  of  exporiuieuiii  were  uniiblo  to  pereeive  that  lanolia 
bad  any  aupcriority  over  other  fats  in  promoting  absorption.  The 
fact,  moroorer,  that  lanoliu  U  largely  the  sccrutiou  of  eebaeeoua  foUU 
clw,  contains  an  abundance  of  cholosl4)riD,  and  \a  of  the  nature  of  a 
waats  product,  which  in  intended,  not  for  absorption,  but  for  the  keep> 
ing  Bolt  of  the  skin  and  its  appendages,  indicates  very  strongly  that 
it  will  yield  itself,  and  medicinal  properticH  with  which  it  may  b« 
imprcguatod,  le&i  readily  to  absorption  than  do  other  fata. 

OLYCEWNUM-QLTOBRIN.    U.S. 

This  is  a  thick,  syrupy  liquid,  colorless,  fi-uc  from  odor,  and  of  a 
Bwoet  taste.  It  was  originally  prepared  by  heating  together  a  metallic 
oxide  and  ordinary  fata,  ns  in  the  manufacture  of  lond-plostcr.  Chemi- 
cally speaking,  it  Iwtun^  to  the  ulcohold.  and  ift  known  according  to 
tho  recent  nomenclature  as  propenyl  ulcohal.  It  in  alwayfl  set  fVoo  dur- 
ing the  proce«0  of  Mponificfltioa,  when  the  ttearic  or  other  acids  of  the 
fat  unite  with  ■orae  base  to  foVm  salts  known  oa  soap.  Cuu»(H[Uontly, 
glycerin  always  forms  a  considerable  part  of  tho  soap-mnher'H  wnitte; 
but  in  this  it  is  ho  mixed  with  impuritioii  that  until  rocvntly  it  woa 
valueless.  Kow,  by  means  of  certain  patent  processes,  the  glycerin  fb 
said  to  b«  obtained  pure  fVom  the  waste  products  of  soap-factorios. 
Tbo  great  bulk  of  lbs  glyc«nn  in  commerce  is  mado  by  the  direct 
docoDQ position  of  fata  by  heated  8t«aiD. 

Under  oortain  circumstances,  not  well  understood,  glycerin  forms 
hard,  brilliant  cr^'HtoU.  In  its  u^uol  liquid  form  it  mixe«  in  all  propor- 
tions with  water  and  alcohol,  and  Itaelf  dlseolvea  iodine,  bromine,  tho 
alkalies,  tannic  and  other  vogetolde  acids,  a  large  number  of  neutral 
aalta,  salictn,  and  other  organic  prin<;iplea. 

Glycerin  does  not  evajtoniie  u)>uu  v3C|x>3ur«,  but  is  very  hygrosoopic, 
and  absorbs  water  fhim  the  air.  AThon  pure,  it  is  incapahlu  of  bo. 
coming  rancid  or  of  fermenting  spontaneously .     Tbo  acrid  glyoerin 
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furmfirlj  so  abundant,  and  itlU  met  vrilb,  owos  lU  irrltaat  pnjiwrUai 
Lo  contaminating  subetaaoesy  eepocially,  it  is  eaid,  to  omlic  and  tormia 
acids.  The  former  of  thMoeubstanoc^  Ia  apt  tolnicroatod  br  tbtacliofl 
of  tlio  Milpburio  acid  uaod  during  Lb*)  puriGcalion  of  the  glycerin,  tbt 
Utter  by  tho  reaction  between  the  oxalic  acid  anj  the  glycerin. 

Pdtsiolooioal  Actio!?, — When  largo  doAOS  of  glycerin  (in  tbo  dog 
eight  or  more  partA  pur  thousuud  by  woight)  are  iojevtod  flubcutaaft- 
susly,  death  ia  produced  in  a  period  varying,  according  to  ibe  doai^ 
from  one  hour  to  aovural  days.  Tho  eymploms  are  loaA  of  muacB' 
lor  stroDgtli,  lotharg}',  bloody  urine,  vomiting,  dryueas'of  tho  moooa 
mombntne,  with  marked  thirat,  fall  of  tcinpcratnro,  gradual  oxtiDCtioi 
of  both  rcspiratiun  and  circulation,  and  iinuUy  oooTuUions  and  ootu 
(Dujardiu-Boaumelz  and  Audij^  SitU.  Therap.,  zci.  6S).  The  coothI. 
aiona  occur  more  early  and  sevoroly  when  largo  dowa  are  employed, 
and  Aro  then  said  to  be  tetanic,  aiid  to  b«  accompaoEtHl  with  a  docidtd 
rise  of  torn  pent  tiire.  The  fait  of  temperature  tit,  oren  in  the  milder 
coaoB,  present  only  Into  in  tbc  poisoning,  and  ic  sometimoii,  if  not  alwa^i^ 
preeodod  by  a  rtso.  After  douth  inteneo  congeatlon.  with  more  or  \em 
Anfteoing  of  the  tissue,  is  found  in  the  Inngti,  kidncyH,  and  inteaitBM. 
In  man  no  e^-mptoms  of  puisoning  have  over  boon  produood  by  gljtn- 
rin,  the  largest  single  amounts  ingested — an  ounce  or  so — having  do 
porcepliblo  otfuct  other  than  that  of  a  laxatire. 

Cntilion  clnimii  that  glycerin  adminiHtcrcd  in  Amoll  continuous  doMi 
cxortfl  n  decided  tilfecl  upon  nutrition  (^BuU.  Tkerap.,  xcii.  130;  ArcK, 
de  Pht/siol.  Korm.  et  Path.,  1877).  In  hia  exporimonte  he  found  that 
eight  grains  given  daily  to  giiinen-pign  produced  a  vary  marked  gain  in 
weight,  with  a  Icascncd  excretion  of  urea.  In  man  no  ounce  dally  abo 
produced  iu  tbo  cliniiiialiou  of  urea  a  decided  diminution,  which  was 
not  Increased  by  incronsing  the  doi>eei  of  glycerin.  Tho  appetite  in 
many  cased  waa,  after  a  little  time,  much  improved,  and  then  the  in* 
croOBod  ini^estlon  of  food  produrod  nn  increased  elimination  of  urea. 
Iho  fact  that  on  increase  of  food  waa  permitted  in  these  csporime&ta 
Bhows,  however,  that  tbo  condiLioria  of  experi mentation  were  not  rigid 
enough  to  allow  much  weight  to  be  attached  to  the  result;  and  the 
relation  of  glycerin  to  tbe  olimioatioti  of  urea  Ima  been  investigated 
by  L.  Lowin  [Zeitfschr.f.  Bid.,  xv.),  by  N.  Tsehirwinsky  (/6n/.),  and  by 
I.  MunU  (Virchow'a  Arehiv,  Ixxvf,  130J,  witli  M>mewhat  contradictory 
results.  Of  Iheae  esperimonts  tho  most  oxtcnnivc  are  tbo»o  of  Mank, 
who  floonis  to  havu  used  nil  proper  precauttone,  and  fotuid  that  glyccnn 
has  no  ciTeet  upon  tho  elimination  of  urea  or  tho  general  bodily  nutri- 
tion. The  rcJiultB  reached  by  Lewin  eorri?«puad  with  those  of  Mank. 
TMchirwinnlcy  omtttod  fatty  materials  f^'om  the  fiKid,  and  found  that 
while  at  fimt  tho  ottmination  of  urea  vrna  diinlnisbcd,  it  aftorwanls, 
under  the  use  of  very  large  doses  of  glycerin,  waa  incrcasod.  With  oui 
present  evldenoo  It  must  bo  considered  most  pi-obable  that  glyooriu  bai 
BO  controlling  power  over  tbo  waste  of  nitrogcnoiu  tlaaucs. 


^MOLrjEXTS. 
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Gljrocrin  u  absorbed  from  Iho  alimcntaiy  canal,  ood  vrboo  freely 
ndrainisU'red  ia  in  part  eiiminutod,  and  in  purt  burnt  up  in  the  Hystum. 
Both  UBtimowit«ch  (Archiv  /.  J.  Gcs.  Pkysiolo^.,  xili.  453)  ami  PW» 
(IbiJ^  xvi.  133)  found  a  Hubfltanco  in  the  urino  which  tlioy  boliovo  to 
be  a  dorivdtivo  product  of  glycerin,  while  CaliULtu  proved  tbat  il  is 
not  oliuiinatcd  by  the  skin  or,  even  when  it  purgoa,  by  tho  iulctitinM 
Cattllon  and  Lewin  rocovorod  from  tho  urine  only  a  Mnall  propor- 
lion  of  tbat  ingested,  TacbirwiriMky  only  8.7  per  cent.,  wbilu  Ludwig 
ApLScbiok  (SiUtinysb.  OeseUechd/l  Alorphot.  Physiol.  Muwhtn,  1866,  ii., 
abio  Zeiltehr.  fur  Biohg.,  xxiit.  413)  found  that  not  xnoro  thnn  thirty 
per  c«at.  escapes  from  Lbo  budy.  Since  a  largo  proportion  of  ingustol 
glycerin  is  ozidixod  in  the  budy,  it  would  appear  that  it  is  capnbie  of 
nplitciDg  to  some  oxtcot  true  fatty  cnrbo-bydratos  for  tbo  protluclioo 
of  heat  or  energy,  and,  tboruforo,  btu  food  val  ue.  According  to  the  calou- 
la(ionBofArnM?liinlc,  two  hundred  and  nineteen  parts  of  it  are  equivalent 
to  about  one  hundred  parts  of  fat.  Tbii  view  ia  corroburatod  by  tbo 
woric  of  Soheremeyewfthy,  who  found  in  rabbits  that  th«  iutraveuoiu 
Injoction  of  glycerin  was  followed  by  an  immedinto  increoao  of  the  oon> 
Buniption  of  oxy^'eu,  and  of  llio  giving  up  of  carbonic  acid.  Tbo  worle 
of  Scbcrumetjcwsky  lioa  given  rise  to  considurablecontrovemy,  but  tbo 
latest  exporimenta,  tboee  of  I.  Murtlc,  »oem  to  lead  to  the  coDcluoion 
that  glycerin  in  capable  of  taking  the  place  of  the  bodily  faL  (For 
dtBCUssion,  sL'o  Archiv  f.  d.  Gti.  Phifs.,  xW\.,  1889-90.) 

According  to  Fucbsingor,  the  bloody  urine  produced  by  poiaonooa 
doses  of  glycerin  eonlaina  an  abundance  of  tbo  coloring-niatlor  of 
tho  blood,  but  no  lYoe  corpuscUw  {PjHiger's  Architt,  xi.  fi02).  Very 
interesting  in  connection  with  tho  use  of  glycerin  in  diaboLw  ia  tho 
a>iiLcrtion  of  Fucbsinger  (^Pfiv^er't  Archio,  xii.  &01 ;  C«ntr<iU>l.  /.  Mtd. 
Wiis ,  1S(~),  that  in  rabblta  slightly  jMiAonod  with  glycerin  no  mignr 
appenm  in  the  urino  after  the  "diabolic  puncture."  The  c^perimcnta 
of  Eckhard  gave,  however,  a  contrary  result  (Centralld.  /.  .Vrd.  Waa.^ 
1876,  p.  273),  and  Catilion  aflirmii  that  given  in  vtry  birgo  continuoua 
do«e«  glycorin  incroAiiCit  tho  amount  of  HUgar  in  the  blood. 

TuEKAPRin-ics. — Locally  applied,  glycerin  is  UMiatly  unirrilating, 
and  il  is  much  employed  as  an  emollient.  The  chief  dinadvantago  that 
attends  it«  u«o  U  it«  eliekincoM;  on  lbo  olbcr  band,  ita  noo-voUtility 
and  ita  hygroacopic  properticti  give  a  porsiatonvy  to  its  action  which  la 
often  Tery  ndrantngoous.  It  ontcra  largely  into  the  compoailion  of 
popular  emollient  ointmenta,  or  "creams,"  oa  they  are  colled,  and  ia 
often  used  ittMilf  for  chapped  handt,  excoriations,  and  similar  troublea. 
It  is  aloo  employed  by  durmAlologi«ta  to  some  extent  in  chronie  eatma  ; 
in  uborrhtta,  whether  affecting  the  hairy  acalp  or  other  parta,  il  ia  oa- 
Bortod  to  bo  o^pocinlly  u^oAil,  noftcning  tho  moasoa  of  eocrotion,  and, 
used  in  conjunction  with  euch  remodieA  aa  borax,  sine,  and  aeotate  of 
load,  diminiiibing  the  amount  of  aocrotion.  When  there  ia  a  want  of 
•abacoous  secretion,  It  Is  said  abo  to  act  efficiently;  in  $eabi€t, pntrttut. 
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Bud  ovon  psortatix,  glyccHn  is  used,  diluted  with  vator,  ss  a  vcbfclo : 
mom  luiiAvo  romodioa.  Upoo  tho  mucous  mombmnM  gljcorin  acte  vc 
much  as  it  docs  upon  tho  ekii),  and  dilated  wilh  n-ater  Is  very  uaoAil  I 
coryza.  and  ovcd,  hy  eiicmatu,  in  dj)sei\ienj ;  in  croHjp  or  larytujitU  it  m^ 
with  ndvantAge  be  applied  frcoly  by  means  of  ik  large  eomora-bair 
brusli  to  tho  ori6<<i>  of  tho  larynx,  so  as  to  run  into  the  latter.  Id  lai- 
atjve  doiM»  it  lit  iisstirl«d  to  bo  Tuiy  cffwctiru  in  hemorrhoids.  It  abo 
forron  an  oxccllont  liat^is  for  moutb-waabos j  or  a  poAto  may  be  made 
with  it  And  borax,  or  similar  sulwtnrc*,  for  U30  in  wlwratioM  of  tha 
same  cuvity.  Tbu  list  of  dii^'a»c«  in  vbiuh  tbi^  remedy  is  employed 
tniffbt  be  very  raacb  lengthened  ;  but  the  examples  alrcatdy  gireo  on 
0uffii:ieQt  to  iiidicalo  tlie  raii^c  of  its  apptit^ation  as  un  umollicnt  and 
an  a  vuhielo.  There  Mn>  certain  pens«D$  upun  whoso  skin  and  maoow 
membrane!*  even  the  pnre»t  glycerin  seems  to  act  as  on  irritant.  This 
influeoco  !s  most,  intense  when  the  jt^lyccrin  in  nearly  or  entirely  free 
from  water.  It  in,  hou-ever,  diseernible  ovou  whea  the  remedy  in  mucb 
dilatod,  and  often  inhibits  it«  uso.  The  cxistftnoc  of  this  idiosyneruj 
to  glyoeria  can  bo  doterraincil  only  by  triuL 

When  adminisLorcd  inlvrunlly  in  dmes  of  one  or  two  oanota, 
glycerin  uct«  us  a  gentJo  but  voty  uncertain  laxative.  I  do  not  think 
that  a  single  doiw  liAfl  nny  other  perceptible  effect.  It  was  long  ago 
propofted  as  a  sub^titulti  for  cod-Uvor  oil  in  cacheetie  disease*,  but  failed 
to  acquire  rvputation.  Nerortkoloss,  the  results  of  Cntillon  would  seon 
to  domand  for  it  more  extensive  trial  Tbat  obsorvor  stated  the  proper 
amount  of  it  to  bo  half  an  ounce  to  an  ounce  in  tho  oourM  of  tho  day, 
in  three  doses.  It  has  aim  been  proposed  and  highly  commended  ta 
diitl/elrs.*  It  appconi  to  bo  bui-tuIeM  in  this  uSccLiou.  and  tbcrafan) 
may  be  used  as  a  sweeteniog-material  for  coffee,  tea.  and  other  bercr- 
agos ;  hut  there  Ia  no  reason  to  believe  that  it  cxeits  any  control  over 
the  disesiio.  Tho  most  important  internal  use  of  glycerin  is  as  a  harm- 
loss  flubstanco  which  baa  the  power  of  disguising  nauseous  mcijicuics. 
In  this  way  it  may  bo  employed  with  castor  oil,  in  cmulsiooB  of  turpen- 
tine, in  solnlioRB  of  iron,  nnd  in  variouft  mixtures.  It  scemSi,  as  it  wx^ro, 
to  envelop  the  modieiiial  Hubstanees  and  prevent  tbetr  acting  on  tbo 
palato.  PtaswM  or  Glycerite  of  Starch  (Qlj/cerUum  Amgli,  XJjR.)  is  often 
used  OS  a  protecttvo ;  Glyceriie  «/  Yotk  of  Egg  { Gtyccritum  VitcUt,  n.S.) 
is  chiefly  employed  in  making  emuluons. 

BACCHASIN.t 

Saocburin  is  a  eubstance  discovered  by  Pr,  Fahlborg  in  16T9.  Tim 
cfaomieal  relations  ar«  too  complex  for  diMOssioa  in  a  work  Ulu  th* 
prewnt.     It  occurs  as  a  whito  powder  oompo«od  of  im|^ar  erjrstala. 


'  For  lllarvUn  4ad  dbooaikMI  *t  paiol.  m*  Ziimtttn'*  brjfcIaf»Jia,  taL  iri. 
t  Tb«  ftwal  U  pnibaUjM  fttd  m  •■;  olhw  piBM  In  tk*  k«ak  Mt  Mttea * ■ 
■boM  UM  I*  |mieli«U  aitllaig*  ilap«»4i  span  lu  lack  <<  ivadMasI  fnftnim. 
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vorj'  Blighlly  solublu  in  water,  readily  Bolublc  in  glyoorin,  alcohol,  and 
other.  Ili  walcrj*  solutioc  has  a  dietiiictly  acid  reaction,  and  it  fVtnna 
aalta.  Its  most  rvmurkabto  property  ts  ita  swcot  toato,  wbich  is  said  to 
bo  throo  hundred  tim«9  more  ialtiiiso  than  Ibat  of  sugar,  so  ttiat  if  ono 
gmin  of  it  be  dis^olvod  aud  DoulmliKod  in  about  ton  pitLt«  of  water  its 
prcsoncu  can  stJll  be  rocognixod.  A.  Mohso  and  Y.  Aducco  (^ArcKiVfS 
Jtal.  de  Bioh(f.,  1.886,  rii.)  tiad  that  whoa  a  itolutiun  of  eavchuriu  ia  rou- 
dorod  uuutnU  with  wda  frogH  will  live  in  it  tor  munthti;  uIhu  ihnt  Lho 
injection  of  concentrated  solutions  of  saccharin  iuto  th«  ceiEular  tinitue 
baa  no  iuflucuco  on  the  batrochian.  Six  hundred  graius  given  tu  a  dug 
during  t«n  days  caused  no  all«ratioD  in  the  woight  or  gonoral  health 
of  tho  unimal.  A  carafiil  study  failed  to  dutcct  any  change  in  the  urine 
as  to  tbe  dutly  excrutiuo  of  water,  urea,  hippuric  acid,  sulphuric  acid, 
or  pfaaiphoriu  acid.  The  cbtoridea  sconiod  to  be  eoinowhal  increased, 
'i'bo  »AcebiuiD  MCapod  unchanged  from  the  kJdnoyd,  rendering  the  urine 
very  suroet,  and  having  a  notable  effecl  in  delaying  its  putreliiclion.  Xo 
aacrharin  could  be  found  in  oitlier  the  milk  or  the  saliva  of  a  our»ing 
woman  to  whom  it  vfsta  administered,  and  a  dose  of  scToaty-five  grains 
caused  no  symptoms  in  man.  Bruylants  {Bull,  de  I'Acad.  de  Med.  dt 
Btigiqve,  1888),  however,  found  saccharin  in  tba  milk  of  a  nursing 
woman,  and  was  only  able  to  recover  n  little  over  eighty  per  cent,  from 
the  urino  ;  while  ilodloy  (_Bnt.  Mtd.  Journ.,  1838,  vol.  i.)  reports  a  cose 
in  which  it  neomcd  to  bo  abundantly  excreted  with  the  ftaliva.  The 
general  inaocuousnussof  saccharin  is  confirmed  by  Salkowski  (  VirehoiD't 
Archiv,  cr.  46)  and  by  BmylAntA,  as  welt  as  by  Dre«ohfold  (^Birmingham 
Med.  Journ.,  1886,  p.  400),  Loveiisteia  (Joarn.  Soc.  o/  Chm.,  1886),  and 
other  oUuiciati9,who&iatc  that  when  taken  in  food  by  diabetics  aaceharin 
hoa  no  Mnsible  effect  either  upon  the  general  system  or  the  urinary 
secretion.  Uixod  with  bicurbonato  of  sodium,  two  part«  to  three,  Bae< 
ehaiin  becomcflBoluble.andispoasoosedof  powerful  aniiaoptio  qualities. 
Bniylants  affirms  that  it  does  not  chock  artificial  gastric  digesiion, 
prohally  on  account  of  the  acidity  of  the  dolulion,  but  that  as  little  as 
one  per  cent.  Is  enough  to  distinctly  lusdcn  the  activity  of  paucrcatin 
aolutiooft.  The  chief  value  of  eaecharin  in  praotical  medicine  is  for 
the  pnrpoite  of  replacing  sugar  tn  diabetes,  cbmtg,  and  other  dincsHes  in 
which  sugar  is  eontm-indicated,  but  the  ohseri'ations  of  I>r.  Jume^ 
Little  {Trans.  Royal  Acad,  of  Med.,  Ireland,  vi,,  188S).  tliat  when  freely 
given  it  iftof  groat  anti»optic  value  in  the  treatment  of  dffunoniaaif  urine, 
fVom  eyntio,  phoHphntic,  or  other  dlAcaiUis  produotng  retention  or  fer- 
joentatiuii,  are  probably  correct.  It  may  bo  used  fkvely  as  an  article  of 
diet,  in  the  form  of  a  solution  in  glytMinn  ;  for  raodicul  porposes  it  is 
•ometimos  adniiDistered  in  comproasod  pills:  doec,  five  grains. 


Petrolatcm,  D.S. — Under  the  name  of  vaadine,  eotmoline,  etc., 
various  yellowish,  fat-liko  substaacos  ere  sold  which  are  obtained  by 
diatilltDg  off  the  more  voUttiU  portioDS  of  American  petroloum.    Tbo 
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cODsislency  of  those  substaocva  dojtonds  upoo  tho  oxtont  to  nblch  ibc 
didtiUntion  hns  boon  cAtriod.  Th«  bn»o  of  them  all  ia  pa»ffio.  InUto 
ordinary  ibrin  ihuy  molt  at  aImui  llie  tomperaturo  of  KU".  XtficW 
cosmolirte  is  a  fluid  Hubstance  obtained  by  a  very  incomplulo  tibtillAtrai. 
Petrolatum  of  tho  Uaitcd  Stalctt  Plutrmooopuiia  is  diructod  to  haT«  a 
gpcciSo  gruvily  of  0.835  to  0.660.  Cosmoltnoa  aro  iixwilublo  in  wa(«r, 
Bcurculy  soluble  in  alcohol,  but  soluble  in  other,  (-hlororurm,  bUJptiide 
of  carbon,  oil  of  turpoatint-s  hoozio,  and  fixed  or  volatile  oils.  By  btut 
tbey  ediould  bo  completely  rolatilisod  without  oniittiog  acrid  Taptm. 
Thoy  do  not  become  rancid,  aro  nbiM>luU)ly  froo  fitim  irritating  proper- 
tios,  and  are  muvU  tued  ws  a  buaiH  fur  utnimutitH  and  u»  omoIlieDt  appll- 
catioiKi  lo  tho  ftkin.  Petrolatum  has  boun  tolcon  and  adminisIenMl  by 
Dr.  Archer  Randolph  in  dotee  of  a  drocbm  or  moi'o.  He  found  ii  te 
h&ve  no  gonoral  action  on  the  Byat«m,  but  to  act  locally  upon  iho  taO' 
oou»  mombrano  of  tho  alimcnUry  canal  much  as  it  does  oa  the  akin, 
allaj'ing  irritation,  and  proiKtking  boH  focal  discburgutt. 

PooLliCEg. — Under  tho  bo&d  of  BrooUioDU  I  fthoU  also 
pOolUoce,  which  aro  moist,  solt,  scarcely  adhcsivo,  peribct^  blood' 
tors,  used  to  a  wry  groat  extent  to  combut  ttuporticiul  iiiUaioiaaliOL ; 
Poultices  are  much  more  powerful  agent*  than  tbo  truo  fatty  emolliunu^ 
and  :u*e  corrciipondingly  more  capable  of  being  abused:  the  r««altaof 
such  abuse  will  bo  spoken  of  directly.    A  poultice  aiay,  of  ooursei  bij 
etimuLating  and  in-ilant  if  inadu  of  such  a  sub8tttti«<o  as  mustardy 
tho  emollient  or  truo  poultice  is  prepared  out  of  some  bland  ma| 
which  IB  totally  tree  tVom  action  upon  tho  nkin.     I  do  not  think  thit' 
there  is  any  dilTorouco  whatever  in  the  action  of  tho  various  substance* , 
usually  employed  in  tlio  preparation  of  poulli&c«,  tho  latter  dcpcodu^J 
for  thtiir  romediul  powers  tiolcly  upon  the  warmth  and  water  which , 
they  contain.     Water,  whun  pure  and  of  a  temperature  approziraatiag . 
that  of  Uio  body,  is  a  Hedativo,  checking  all  action,  poMibty  by  a  tUrockJ 
influtynco,  but  probably  by  the  merely  mccbnnical  acts  of  dilution  «f 
tbo  pnbiilurti  and  of  xe'piirution  of  the  gonuinal  graiiuloa.     It  is; 
X«[axant,  rendering  alt  tissues  soaked  in  it  Hof\  and  yielding. 

PoultieoH  are  Humotimos  applied  in  the  curly  Klugea  of  phlegmOII 
nnd  Other  euporlicial  inflammation^  for  tho  purpose  of  (■hocking  tha] 
morbid  action.     Their  infliionco  Is  in  such  ca-sie  simply  one  of  sedatiun, 
and  ihoy  aro  certainly  not  so  oflicicnt  aa  the  coM-waler  dressinfi.     They  j 
are,  huwcvcr,  especially  useful  in  the  advanced  stages  of  inflainmation, 
when  suppui-ntion  has  already  commoncod  or  is  about  to  net  in.     Ciini-i 
ail  experience  hii*  demonstrated  that  they  now  favor  the  formalioo  of 
pus.    It  is  hardly  worth  white  to  discir-ts  liow  they  do  this,  so  long  ai  i 
tlio  natural  method  in  which  pus  U  produced  is  a  matter  of  disput*. 
If,  as  Cobnheim  believed,  piw  ia  composed  solely  or  largely  of  out- 1 
wandering  white  blood-corpuscles,  it  is  avidont  that  the  relaxing  Influ* 
ence  of  a  warm  poultico  will  greatly  ihcilitatv  tho  oacapo  of  tbeenJ 
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bodies.  7urthor,  tbo  poulLic«  in  tbo  IaUot  fitagc«  of  n  mporfictnl  phlcj;- 
nion  not  only  hastens  tbn  rorniAtion  of  pus  in  tbo  inflammatory  foctu, 
bot  lo3S0D3  irritntiou  in  ibo  outlying  parU  by  iu  aoda.livo  action,  and 
eo  Boflons  tho  tusuoa  at;  to  aid  id  tbo  possago  outwards  and  tbo  diaobftrg« 
of  the  inflammatory  products  When  poulticing  in  loo  long  ponistod 
III,  tho  part  bncoiiivs  pulu  or  whitu,  sivolluii,  rolaxod,  ntid  has  a  soddon 
IfKik  ;  tliu  gmnulaliona  of  tbo  ulcor  or  abscess  are  largo,  pale,  and  very 
(bbby,  Aiid  all  the  vital  actions  arc  bclovr  tbo  uonnnl  point.  It  is  po»- 
eiblu  That  even  deutb  of  a  part  might  bo  brought  about  by  continuous 
poulticing.  Bo  this  ag  it  may,  after  the  discharge  of  pu!^  wbcnercr 
tbo  i>art«  put  on  tbo  afipeet  just  itpokcn  of,  tho  jioulticD  Aliould  be  ro- 
movcd  and  atimulating  appticatioiis  be  substituted. 

So  far,  tbc  use  of  poultices  to  combat  external  inflammntionR  baa 
nlono  been  epoken  uf;  but  clinicnl  exportunoe  bus  deinonstmted  ibuir 
vnluo  in  intornal  inflammations,  even  when  such  docp-soatod  liHBUoB  wi 
Lbe  lungs  are  affcctod.  Tbolr  action  in  those  cosee  is  aomewbat  differ- 
ent trom  that  which  thuy  exortim)  over  HupurltL-iul  iuflamnintiotis.  A<y 
cording  to  !bc  dictates  of  exporienee,  they  should  be  applied  very  hot, 
and  bo  IVcquenlly  rouowod  ;  very  oiloo,  too,  a  small  amount  of  muatartl 
or  of  some  similar  stimulating  malarial  !a  added  to  them  with  advan- 
tage. Aa  a  roHuIt,  tboKo  poulticuj^  act  ns  gentle  but  deep-reaching 
counter-irritants,  which  in  all  likelihood  ufiuct  not  merely  tbo  blood- 
To«8oUor  th9  akin,  but  also  those  of  the  subdernml  Umuo.  When  it 
ta  bomo  in  mind  that  in  all  ihetie  t.^a8c8  the  poultice  is  applied  to  a  very 
Large  surfnce,  it  will  bo  readily  perceived  that  this  counter-irritation  ia 
a  powerful  one.  Thus,  in  pleurisy,  or  iu  pneumonia,  tbo  whulo  anterior 
or  posterior  eurfece  of  the  cheat  is  covered,  or  perhaps  tho  whole  chest 
is  enveloped,  by  the  jocket-poultico.  In  peritonitis,  the  poultice  abould 
be  SB  large  na  tbo  iibdomen  of  the  patient.  In  either  of  those  casoc 
the  amount  of  blood  dr»wn  to  thesorfaco  must  be  considerable.  I  can- 
not help  surmisiDg  that  tho  wntor  of  tho  poultice  in  sorno  eases  actually 
soaks  through  and  exorla  its  direct  ecdative  iuduoaoe  upon  Lbe  aflected 
tissQo.  The  vniuti  of  poultices  in  lung-diseases  baa  eeomed  to  mo  much 
greater  in  children,  whoso  cbciit-wulU  are  very  thin,  thau  ta  adulta;  and 
it  ia  not  illogical  to  believe  that  tho  dilTerenco  may  bo  dependent  upon 
tho  inequality  of  tho  cbrat-wnlls. 

Tho  jaekct'poultice  should  bo  made  of  thin  ftauncl  formed  into  a 
aort  of  double  bag,  so  cut  and  sliaped  tia  to  lit  tlie  individunl,  and  bo- 
curod  in  flrant  with  safety-pins  and  over  the  shoulders  with  tapoA,  or  it 
may  be  fastcni-d  directly  to  nn  undcrtibirt,  a  piooc  of  oiled  silk  always 
being  placed  directly  outside  of  the  jacket.  The  jacket  should  bo 
divided  into  two  parte  by  a  horixontnl  line  of  stitching,  nnd  bo  filled 
from  one  «nd.  In  order  to  prevent  nnj^gini;  of  the  contents,  it  ia  well, 
afler  filling,  to  take  a  stitch  here  nnd  then*,  in  tho  manner  of  quilting. 
Tbo  cfTcct  of  a  jacket-poultice  may  bo  imperfectly  attained  by  cover- 
ing the  patient  with  wool  batting  and  oiled  silk  outside  of  this, — in 
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Ibver  patients  tho  moisture  fVom  tbo  aarflico  and  the  bisat  of  the  hoCj 
seirlog  to  form  a  kind  of  fomeotatiou. 

Flaxseed  meal  ui  the  mMt  fVequently  used  Hutwlanco  for  muktog 
poulUc«s>  for  which  purpoao  tho  iarge  amouota  of  oil  and  maciJaj:* 
which  it  coDtainH  oepocially  fit  it.  Ground  slippery  ttm  malcw  a  ray 
elegant  demulcent,  roucilaginoQa  poultico.  Ordioaiy  mush  from  Imiit^ 
meal  affords  a  cheap  und  very  eLT^-icoablo  mutorial.  aod  bread  and  huU 
makes  a  popular,  v^tj  mild  aod  unirritating,  bat  cxpooairo  poul- 
tice. When  a  poultice  Is  to  tie  applied  to  alToot  internal  organs,  and 
coui«<iii(!utly  hoH  to  bo  targe  and  capable  of  holding  the  beat  fttr  a 
loii*^  tiiAo,  tho  choice  of  tnalerial  liea  exclusively  botv'con  flazsoed  and 
Indian  mcaL  Tlie  former  of  these  ta  the  more  adhesive  and  makoa 
the  tnoro  managoablo  poultice;  but  popular  boliof,  and  I  think  wtlh 
reason,  attributes  bo  masAx  a  Buporior  power  of  retaining  hcut.  la 
cither  cns«  the  poultice  should  be  put  on  as  hot  aa  it  can  be  bumu,  and 
BhouM  be  cuvorud  by  a  largo  piece  of  silk  oil-cloth,  n-hicb  aids  io  ro- 
tnining  not  only  the  moiiituro,  but  also  tho  boat.  The  interval  of  t» 
uevral  should  bu  short,  uud  should  be  governed  solely  by  the  rapidity 
Tilh  which  the  applied  poultice  i:row8  cold. 
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A  DiLtTBrrr  is  an  indifTflronb  eubstitnco  which  is  absorbod  ajict  io 
it4  pasAngo  through  tho  body  simply  ililutctt  tbo  Turious  flaida  of  the 
or^nism,  *6  wctl  us  tlia  oxcrotiori».  The  only  diluent  i»  water,  which 
i»  given  in  Tanous  ibrma.  Thtim,  tho  natural  modit^mnl  waters  owe 
muob  of  their  ratud  to  the  largo  quantity  of  water  Iboy  contain.  It 
is  Avidcnt  that  when  a  qnart  of  wal«r  more  than  uftiial  in  lalccn  into 
the  Hjtiteni,  it  must  wbilo  It  Hiaya  there  lotiaen  the  coaeentratiun  of  the 
bodily  liquids,  and  must  finally  in  somo  way  find  an  exit  IVom  the  body. 
Tho  incrcoftcd  excretion  cren  of  water  moans  JDcroasod  action  in  tbo 
eliminating  glands ;  and  the  water  pacing  out  of  the  blood  muiiL  always 
cnrr^'  with  it  moroor  \at»  of  tbo  soluble  ninttors  containod  in  iho  aatno, 
iw  that  while  the  porcM^ntagoof  nolid  mnttor  tutho  urinoorin  tho  »wcnt 
may  be  lessoDcd  by  large  potations  of  water,  tbo  actual  amount  olimi' 
nated  Is  no  doubt  {ncroneod.  Hence  w«i«r  acts  not  only  aa  a  diluent, 
but  also  aji  a  depunuit. 

It  is  eepecinlly  in  rej^rd  to  the  urinary  or^^ans  that  water  is  era- 
ployed  medicinally,  with  three  distinct"  possible  objects.  Thus,  it  may 
be  UHed  simply  to  aid  the  ro-ctitubliHhinent  of  completely  or  partially 
suppressed  renal  secrotion.  In  acute  BrigtU't  disease  water  has  been 
found  to  bo  an  ofHcicnt  diuretic,  increasing  very  remarkably  ibo  urinary 
excretion,  relieving  the  irritation  of  tbo  kidneys,  and  aiding  tho  return 
to  ho&ltb.  In  Litctto  ca^ea  at  least  half  n  pint  of  water  should  bo  taken 
every  two  hours.  I  have  tried  it  in  chronic  Bright'^  disooao,  and  fouoJ 
it  to  work  well  in  ftonie  coses;  but  in  others,  oo  incrooae  of  tho  urino 
tAking  place,  the  water  aceumntiited  in  Iho  ^yinem  and  added  to  the  dis- 
treas.  Again,  dilution  of  the  urine  is  oflon  important,  as  in  ^onorr/uzo, 
or  when  thoro  is  a  tendency  to  tho  fonuation  of  either  gravel  or  cakuU, 
Water  is  also  utcA  as  a  dcpumnt  in  chronic  disorders  in  which  there  is 
no  organic  disoaso,  but  an  habitual  tor]ior  nf  the  emunotorios. — cases 
Id  which  the  lirer  is  said  to  bo  torpid,  nnd  in  which  there  is  a  foul 
tongue,  habitual  co-itirenciei,  and  a  scanty  urine  with  %  tendency  lo 
the  fonnalion  of  a  laleritious  deposit.'  In  these  caeca  a  couple  of 
LumblcrAiU  of  water  upon  rising  will  often  produce  a  stool  after  break- 
fast, as  well  as  incrcoMi  the  flow  of  urino.  Very  generally  u  mild  snlino 
may  bo  advantageously  added  in  small  quantity  to  tbo  water;  and  such 
oatural  mineral  waters  m  those  of  Saratov  are  Mpoeially  booeScltU. 
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Iir  ihc  preMnt  claHa  aro  iacladod  thoae  materiaU  nsed  by  the  phjn- 
cian  asvxUrnal  Applications  to  exclude  the  nir  and  to  protect  influneil 
dermal  or  other  tisBuos,  Suflictcnthm  alrendy  boeti  said  in  rc^nltotbe 
importAiicv  of  tbc  exclusion  of  the  air,  under  the  hcodiog  of  BmoUieBU. 
It  ill  evident  that  tho  latter  cinsa  of  remedies,  aa  well  as  demnlceals, 
act  an  protectivea ;  bat  tho  claxs  of  ProtcctiTeA  proper  soema  necesarv 
for  thu  cooeidoration  of  certain  remodios  which  act  mora  plainly  in  n 
mochanical  method  in  defending  tho  skin  against  external  agoncMs. 

Fimt  to  be  conHidored  under  the  prorant  doss  aro  certain  plaslan, 
ttscd  to  protect  the  skin  and  raw  surfrirM  iVom  external  infloonoia. 
Tho  adheiive  plaster  (Emplastrum  Iiesin<F,  T7.S.)  ia  neod  onormouBlj"  to 
mechanical  purpoeo^.  It  docs,  bowcvor,  irritate  tho  skin  somewhat, 
and  consequently  is  rarely  employed  whore  protection  is  tho  only 
object.  Under  the  latter  circumstances,  tho  lead  plaster  (Smplattnn 
Plumbic  U.S.)  or  tho  soap  plaster  {Emplastrum  Saponu,  U.S.)  ia  prtfcn- 
ble.  The!*e  suhAtunccs  are  free  fWim  irritant  properticji,  but  arc  rcrr 
slightly  adhesive,  and  are  scarcely  used  except  to  proLeot  tho  skin  fh>m 
pressure  or  IVictton,  as  when  M'Sores  ara  threatened.  Thoy  should  bo 
spread  upon  very  soft  kid.  It  ifl  also  very  importaot  that  thoy  be  art 
so  thick  or  hard  as  to  lose  their  pliability.  If  thoy  are  eliff,  by  their 
movements  during  the  motions  of  the  body  they  may  do  much  harm. 

COLLODIUM-COLLODION.    U.S. 

When  any  finely-divided  tign<»oii3  body,  like  row  cotton,  U  steeped 
for  a  few  minutoa  in  ft  mixturu  of  nitric  acid  of  the  speeifio  gravity  of 
1,5  and  concentrated  snlpLuric  acid,  and  then  squeezed,  thoroughly 
wojihcd,  and  dried,  it  gains  about  i«07onty  per  oont.  in  weight,  and  ia 
converted  into  pyroxylin,  or  gun-eotton.  Tho  change  eonstata  in  the 
Bubetitnlion  of  nitryl  (NO,)  fur  a  portion  of  the  hydrogen.  There  are 
a  number  of  varieties  of  gun-cotton.  Tho  true  oxplo&ivo  gun-cotton, 
alone  adapted  for  gunnery,  is  trinitrocclUdose.  It  is  not  no  soluble  as 
tlio  less  highly  nitrated  variety,  and  is  not  fit  for  uso  in  medicine.  The 
ofllcinal  pyroxylin  (Pi/rc.rytiniim,  U.S,)  in  one  of  the  more  soluble  vnrie. 
tioB  of  gun-cotton,  but  is  not  iwluble  to  any  extent  in  ether. 

Gon-eotton  13  a  perfectly  inert  substance,  se  fir  as  the  external 
surfuce  of  tlte  akin  is  oont'crned,  and  probably  has  bo  effect  upon  the 
aystera  when  taken  intornnlly.  It  is  not  at  all  Holublc  In  water,  and  ita 
only  use  in  modiuino  is  in  the  manufacture  of  collodion.    Thta  subatance 
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is  offlcinnlly  prepared  bj  dlasolving  two  hiimipod  ^mlna  of  pyroxylio 
in  a  mlxturo  of  twclvo  and  a  half  fluidounocs  of  Htrongor  oltier  aoQ 
tUroD  and  n  hnlf  fliiidoniicce  of  stronger  alouhol.  It  is  a  colorlcoA, 
ftli^btly  opulutiCvnl  liquid,  of  jisjTupy  cunaislcnccuTid  smelling elroni^Iy 
of  ellmr.  By  loug  Btandiiig  il  doposits  a  layer  of  fibrous  matlor,  sitid 
becomos  moro  Iran  spare  iii.  Tliis  layer  should  be  rcincorpoi-aiod,  Uy 
ogiUtioD,  before  the  cuMudion  is  luod.  Wbon  it  ia  applied  to  tho  i-Uin, 
and  the  menetrua  aro  allowed  to  evaporate,  collodion  forms  a  colorloas, 
Iranaparen I,  flexible,  and  strongly  conlntctile  film,  wLEch  adboros  very 
cloHfly,  and  cannot  bo  readily  removed  by  watthing,  motion  of  iho  parL 
or  oxtornal  mochaniral  force.  As  this  coating  is  perfectly  iniporvious 
to  Air  and  water,  collodion  \»  mucb  iii«cd  in  surgcr)'  for  various  purpOMri. 
It  Is  evident  tbai  care  should  bo  u&ed  in  itn  application  to  abscowoB 
and  discharging  wounds,  lest  it  should  prercot  tho  dii«cbargc  ot  pus. 
Small  IVimIi  wounds  aro  oflvii  very  advaatogcoiudy  dros&cd  ia  tho  ful- 
lowing  manner,  especially  cuts  on  tho  fingers  and  about  tho  bond.  If 
necessary,  the  hair  should  finil  be  shaved  off  tho  part,  and  then  a  piece 
of  coarse  gauze  or  mosquito>nctLing,  of  suitable  bIko  and  shape,  should 
bo  hiid  80  as  to  cover  Ibo  wound  and  extond  across  oacb  side  from  half 
OQ  inch  to  an  inch  and  n  half,  according  to  circumstances.  One  end 
should  thea  bo  tightly  fastened  to  the  skin  by  repeated  applications 
of  the  collodion  with  a  caniol's-hnir  brush.  When  the  adhesion  has 
b««oiiie  suflicioutly  Srm,  the  gauze  should  be  drawn  so  as  to  close  tho 
wound  lightly,  and  while  it  in  held  in  poHilioii  ibo  oollodioD  should  he 
applied  all  oror  it.  As  tbc  collodion  contracts  during  drying,  tho  wound 
to  more  and  more  tightly  cloned  and  bound  together. 

The  eoDtraction  of  the  collodion  film  is  a  groat  drawback  to  its  um 
for  certain  pnrpoftos.  This  can  bo  in  groat  measura  obviatod  and  th« 
film  made  more  pliable  by  the  addition  of  from  eight  to  ten  di-ops  of 
castor  oil  to  tho  ounce  of  tho  liquid.  Under  the  nnmo  of  Ftrxibie  CoU 
lodion  {CoUodivm  FUxiU),  the  U.S.  Pharmacopojia  directs  a  preparation 
Tory  similar  to  that  just  spoken  of.  It  contains  twenty  grains  of  Canada 
tnrpontino,  besides  ten  grains  of  castor  oil,  to  the  ounce ;  and  probably 
tbtt  Btimulant  ofTuct  of  tho  torcbiothinaU)  will  make  itself  apparent 
tipoo  Bomo  suBcepliblo  ikins.  "ff  hencvor  collodion  is  used  simply  as  a 
protocUve,  one  of  those  modlflod  preparatioos  is  mocli  preferable  to  the 
pure  article.  Any  principle  which  is  soluble  in  a  mixture  of  ether  and 
alcohol  may  b«  added  to  cullodion,  and  in  this  way  medidtuU  sobfitancos 
may  bo  applied  to  the  oxtemnl  surftieos.  Tho  films  formed  aro  on«n 
lorn  firm  sod  adhosivo  than  thoHO  of  the  simple  collodion. 

Solution  of  Gvtta-Pereha  {Liqtior  Gutta-Peretur,  U.S.)  is  made  by  dls- 
Bolving  small  pieces  of  guttapercha  in  chloroform.  When  it  is  applied 
to  tfao  slcin,  a  thin  clastic  adhesive  61m  is  Icn,  which  protects  the  ]iarts 
flora  tho  air.  It  is  a  very  olugant  prupnration  for  um  in  tmalt  evtt, 
ahraiianx,  chapped  lift,  and  tho  little  injuries  which  como  within  tho 
province  of  douMtio  medicine  rather  than  that  of  the  professional  art. 
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Thesb  are  drags  -vrhich  arc  employod  not  to  net  directly  upOK  lit* 
buinan  system  or  upon  any  of  Ita  tixftucs^  but  upon  nomo  oxLra»xRU 
nmierial  or  entity,  cither  in  tho  (;avilica  of  ibo  body  or  upon  iui  e.tteriot. 
Thus,  an  antacid  ncuimliisea  acid  in  tbo  etoniacb,  or  an  antholmintto 
kills  tho  tJipowonn  tn  ibo  intestines  or  a  disinrGUtant  destroys  poIsonoiH 
emanations  in  the  exterior  world  and  tborvby  wards  off  diMAMt 
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Ahtacics  nro,  strictly  speaking,  Hub^luncca  ivfaicb  aro  capable 
aotttnltxinj^  ncid.  Tbo  class,  as  boro  dotincd,  contains  tboae  romodiea 
which  in  modioine  are  omd  for  tho  purpose  of  noutrnliKin^  an  exeeai 
of  acidity  in  tho  priniiDviaa.  They  are  almost  sololyetnploywl  in: 
of  dyspepsia.  Withoutdoubt^cflrdiW^ia,  gd^fnc  uneasi'ncsi,  "AcrfrtAl 
and  tho  rising  of  Bour  water  in  the  moutb,  are  often  tbo  rMult  of  too 
mitch  acid  in  tbo  Htomach.  perhaps  Rocrct«d  by  a  perverted  j^Iandolor 
Bclton,  but  more  probably  in  tbo  jjrt'at  miyority  of  eas&  formed  by  ffr- 
mcntfttivo  changee  in  tho  partially-digested  ft>od.  Aa  exceesive  acidity 
of  the  Btomach  <.>nui«eH  gnutrie  unea!itne»<i  and  dorangoment,  so  will  a 
Mirnilar  oondilion  of  tliu  intostiunl  cnnal  cau^o  pain  and  spaam  and 
JVinctional  di»tiirlinitcc  in  tho  howcU.  This  is  noon  raoHt  H-cqucnllr  in 
infants,  and  ia  vcrj-  oflcn  asBOciatcd  witb  a  diarrhofa  in  which  the  pa*- 
Kigoa  have  »  green  color,  similar  to  that  of  apinaeh,  and  bonce  are 
Bnmotimos  Rpnken  of  na  "  Hpinncb^tonls."  In  duirrfttm  of  this  cbaracl^T, 
an  well  us  ill  colic,  antacids  nro  oltoo  of  oorviee  by  noulrnliziug  the  nciJ 
in  the  Eotoetinal  canal. 

Clinical  cxporii>noo  has  domonDtrnlcd  thatdyspoptiia  is  often  perma- 
noally  rL-liuvcd  by  ihc  use  of  ulkitlies  whirn  they  arc  given  stondily  day 
after  day,  abmit  twenty  minutcH  after  eatins;,  for  a  long  time.  Accord- 
ing to  1)1*.  Thomns  K.  i^hamboK  (Thf  Tndiijestions,  Am.  ed.,  1870.  p.  S7), 
this  is  dopoiidont  upou  nu  eflfecl  pointed  out  by  Claude  Bomard.  tbo 
augmentation  of  tlio  add  gastric  juice,  and  fo  of  the  noiTnal  peplio 
powent  of  the  stomach.  Tiio  same  authority  further  8ay«.  '-The  test 
of  bonoSt  being  derived  from  an  alkati  ia  the  dose  not  n.'qtiiring  to  be 
884 
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tncrcojiod  aa  tbo  pntiont  goco  on  tnking  it,  but,  on  tho  contntiy,  being 
diminished  gradually,  while  relief  IVom  tbo  rocurrcnoa  of  bi>arU>uro 
continue:*  still  to  b«  «x[>erloncod." 

Sick  htadache  in  soraotimes  dependent  upon  gnstric  irritntion  pro- 
daced  by  an  excess  of  ucid  in  tliu  stomncb.  1'hts  truo  sick  boniJnclie 
is  generally  to  bo  dutioguiebed  from  migrftine  by  the  early  occarronce 
of  the  etoniaoh<«ymptoniH,  oitlier  m  hoartbnrn,  nausea,  vomiting,  or 
ftlmple  gastric  dbtress,  and  by  thu  fuel  tlmt  tbu  pnin  como8  on  with  an 
attack  of  blindnues  or  of  diKxInona,  and  ia  not  limited  to  any  one  spots 
aa  the  supraorbital  or  other  neuralj^ic  foci,  but  l»  felt  all  across  the 
browg.     In  this  foTin  of  ccjiliiilnlgin  antacids  onon  nfl'urd  roliuf. 

Various  subatanctw  which  have  alroaily  boon  discussed  in  this  work 
are  excellent  antacids,  most  of  ttieni  unitin-;  tliid  to  otbor  medicinal 
proportio*.  Thug,  when  astimulftting  antacid  ia  desired,  as  is  very  often 
the  case  in  sick  hoadadio,  half  a  drachm  of  the  aTomatie  spirit  of  harts- 
horn may  be  taken,  wvll  dilutud  with  wuter.  Again,  whan  a  laxaliv* 
antacid  ie  denirod,  a  toaApoonfitl  to  a  tableRpoonf\i  I  of  magnesia  may  bo 
exhibited.  PotasM  and  ita  carbonatxsa  hare  already  been  dwelt  upon 
with  sufficient  detail.  They  mny  be  used  a^  autacidii;  but,  a«  ihoy 
exert  other  powerful  influences  upon  the  Hyittcm,  tJioy  aro,  1  think,  not 
BO  generally  U-4ef\it  as  the  soda  proparationa.  Kevertholofls,  the  Solution 
of  Potatsa  {LiqvtiT  Potassee,  U.S.)  is  largely  employed  aa  an  antacid, 
[t  is  a  colorless,  water-like  li<|utd,  of  a  atrong,  acrid,  alkaline  tnNto,  and 
U  mode  by  boiling  a  i«otutton  of  tho  biearbotiato  of  potassium  with 
lime.  It  contains  only  five  and  oight-tealha  per  cent,  of  the  alkali,  but 
acta  upon  animal  and  TCgetablo  ttubstanccn,  and  impartfl  a  distinct  sonpy 
feel  to  the  fingers  when  thoy  are  moiatcncd  with  it  and  rubbed  upon 
oiM  aoother.  It  ia  capable,  in  oTerdose.  of  acting  aa  an  irritant  poinon. 
Tho  <loM  19  tea  to  twenty  mininis,  veil  diluted. 


SODIUM. 

Unlike  potasaium,  sodium  and  ita  nalta  bavo  veiy  little  Itifltieuee 
upon  tho  higher  aoimuls.  Frog&*  are  mueh  more  aSccted,  it  causing 
Kpinnl  c-invulaionB,  and  iilso  slowing,  or  even  diaatoUo  arrest,  of  tho  hvart 
( Podoeiiepow,  Tirekow'i  Arckiv,  xxxiii.  507;  SchSnlein,  Arcfi.  f.  d.  Ota, 
Phyafot.,  xviii.  26).  M.  Laffout  afllrma  that  eodium  primarily  atlmalAtM 
the  (Vog'fl  heart  (Oompi.-Bcnd.  S<k.  Biohj.,  1880,  p.  282).  ProfeMor  S 
Kingor  and  Dr.  U.  Saiasbury  find  that  tho  unditun  salta  aro  capable  of 
aTrasting  tho  cut-out  fVog's  heart  in  diastole,  the  arrext  being  preceded 
by  very  little  disturbance  of  rhythm :  tho  amounlB  roquirod  were,  how- 
ever,  »o  large  that  nodiam  salta  can  hardly  be  made  to  kill  {London 
XoRMf,  1883,  ii.  736). 

On  theotlier  hand,  Grande..u  (Kobin's  Journal  de  FAnatomie,  1864) 
found  that  one  hundred  and  bctcu  grains  of  the  carbonate  of  aodium 

*  V*>7  wwij  ft  tke  MdA  oUU  prodoM  in  Iba  trog  «kUfMI.     7««  a  4UmmL«b  of  tbtl^ 
Mil  l>lMU«ts  tin  Uw  ri^Ml,  M«  UsUnri,  Ar.Ai«  /.  lV/«f.  PatX.  •.  n«nh.  z^r.,  18W. 
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injected  into  the  vt-Jii  of  a  dog  produced  only  T«rj-  eligbt  8yin| 
and  Ibat  thirty-Svo  gi-nins  of  Ibe  nitrato  eiiutlurly  adiniuistered 
rabbit  cauHod  only  some  convnliaivo  Tnov(iment«.  AccordJog  to  QvXk 
monti  (  Virchoio'8  Archie,  Bd.  xxxv.),  Iintrcrvr,  tbe  sodium  ealls  tbrowl 
directly  into  Iho  blood  in  rory  largo  nmoutit«  will  slowly  citiM  dMth, 
the  agony  being  very  prolonged,  nnd,  whcD  the  cblorido  U  OAtMl,  coa 
vulsions  boin^  dcrclopod.  Kotli  Podocacpow  ami  Gutlmann  Maori  ihaJ 
Qvon  tbo  inrgvBt  dosvs  do  not  eoneibly  alfoct  the  heart  or  tlio  tomperfr 
ture;  and  tlio  Inttor  obnerfcr  further  dcclaroa  that  (hey  aro  witiioiil 
infliienco  upon  the  norvc-conlfos,  the  poriphorul  norvoa,  or  Lliu  initscliw. 
If  this  b«  the  uitH},  however,  it  ia  difficult  lo  porccivo  how  thcyc&il 
cause  death ;  and  tho  earlier  exi)«nincnt6  of  Podocacpon*  iiidlcato  that 
they  do  exert  n  very  toeblo  notion  upon  lh«  periphcml  nerves  or 
munvlofl. 

Upon  tho  blood*  the  immediate  inftuonco  of  the  sodium  salts  i«- 
Blight,  for  Podocacpow  ftaserw  that  oao  pnrt  dissolved  in  twelve  parOi 
of  biuud  dooB  not  alToct  either  iho  physicnl  clmraclorit  of  the  red  con 
piLSclcs  or  the  intensity  of  the  ozone  iwiction  ;  whilst  Dr.  H.  G.  Beyei^ 
us  tbu  result  of  cspcrimcnta  made  upon  lerrnpinH,  codic6  to  the  corKilu< 
flion  that  sodium  sAlt9  oxcite  fimt  thd  ganglia  of  the  voso-dilalor  nerves^ 
and  Atlerwnrds  those  of  tho  voso-motor  n«rve;4  [Med.  jVrios,  Sept.  4, 
1886);  and  Dr.  T.  W.  Mills  {Canada  Mai.  and  Sury.  Journ..  Marchj 
ISSfi)  tlnd^  thnt  the  carbonate  of  sodium  has  a  disliuct  ufloct  in  atimii* 
luting  tho  heart  of  tho  ftsh.  Ciirei  (Xomi.  MeJ.  Record,  Oct.  15,  18S5) 
alao  finds  tbnt  tho  Boilitim  mlta  inoreano  the  blood  .pressure  afXer  the 
destruction  of  the  oblonj^ato,  and  bolivvea  that  they  influence  tha 
poriphvral  vafro-motor  nervu^  Expcrimcalcra  appear  to  bave  roncbed 
opposite  conclusions  in  rtignnl  to  the  action  of  the  sodium  salts  upoui  tb« 
fVog'ii  heart.  (See  Ringer,  Brit.  Med.  Journ.,  1884 ;  Liinl>ou>]g,  ArdUl 
Sx.  Path.  V.  Pkarm.,  xxiv.,  1888.) 

Tho  effect  of  the  continuona  exhibition  for  a  few  days  of  largt 
amounU  of  salt  upon  the  human  organiitm  has  boon  elaborately  tnvos- 
tigatod  by  Dr.  Uancb  {Archiv  Vemns  Oemfinschti/t  Arbtiten,  Bd.  tL  p, 
3C9,  lSfi3),  and  found  to  be  very  foolile,  At  tintt  there  wo&a  tsligbtditai< 
DutioB  of  excretion,  and  a  corresponding  gain  of  the  body  in  weight; 
but  oflcr  a  timo  tho  excretions  iacronsodi  and  th«  weight  of  tbo  bodf 
decrooHod.  'Hie  Tariationa  in  excretion  nif&ctod  chiefly  the  urino,  but 
somotimea  the  pertjpiration  nnd  ficc««)  were  al^o  influenced.  Tlie  urina 
WAS  rendered  alkalino,  but  its  solid  ingredients  were  Mnrcely  at  all 
nfieotod. 

Although  a  certain  amount  of  the  aodiura  salts  is  a  neooaaoiy  food  for 


•  PnlWor  Ko*«.1eMk}r  TQOordi  In  tba  CflmlH./.  ittt.  WiMmm.,  ISSr,  tboiVMltaof  U 
•Ikbomla  i\'t&j  of  (b*  rtlrcAt  of  aJiiiiK,  eithw  id  ia1i<I  form  or  !■  oonoenlrattd  Mlntina.  iftltj 
•I  pqtMiinni,  toJium,  lithium,  sail  ktmnonlam  t!>  Ibn  blioJ.  Ai  It  b  oil  p«w[bl«  at  prMval 
to  oonnecl  thli  iiiHticnc*  vllb  Ilk»e(rc«l*  uf  tb«np«uUa  iloiet  afthsilrax  Iniidatf  Uia  iMitjtl 
miUat  mjielf  irilb  rtfotrinx  ta  Ibe  |i^er. 
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tho  higher  aniinals,  yal  it  is  very  doubtful  whether  nn  lu^tul  ozoeM 
of  tliciu  has  any  deciiiod  cfioct  upon  natrilion.  MM.  Dikinountfe  iad 
HyadM  claim  that  the  elimination  of  urea  and  uric  acid  {Jvarn.  de 
ThiTitp.,  IMO,  440)  is  inurk«dl}'  iiicren^odj  hut  an  oxaniination  of  their 
«X])«riraeiit8  will  nhow  that  thin  coBcluHion  ia  not  Trarrantod  by  thvin, 
and  in  the  rcccanhcs  of  Dr.  I.  Muyer  {Zeitachr.f.  Klin.  Med.,\^\,  82-95), 
of  A.  Ott  {Hofmann  «.  Schioalhe's  JahrttherieM,  1883,  220),  of  C.  Clut 
{Centralb.  Med.  Wiisunsck,  xxiv.,  1889),  and  of  L.  KlemploGr  {Dorp<iC 
ThuiM,  1889),  neither  the  citrate,  acetate,  plioephate,  or  aulpbate  of 
sodium  increased  nitrogenous  olimination.  So  that  it  mu«t  be  con- 
«id«r«d  a«  established  that  the  sodium  salts  do  not  increase  liasne  leaste.* 

As  Bidder  and  Schmidt  (^Canstatt'i  Johrf^ericht,  1852)  assert  that 
the  hydrochloric  acid  of  tho  gastric  juice  is  derived  from  chloride  of 
sodium,  and  aa  Itabuteau  (L'Union  Mid.,  t  xii.  p.  186, 1871)  found  ihnt 
in  dogs  with  gastric  fii^tula  both  tho  quantity  and  the  acidity  of  the 
gaHtrio  Juice  nro  decidedly  iacrcoKtid  by  tho  use  of  aaU  meat,  it  would 
appear  probable  tlint  common  salt  acts  as  a  tonio  by  increasing  the 
digoativo  powflr.  Oi»  tho  other  hand,  it  it  well  known  that  physiolo- 
gista  are  Rtill  diflpulini;  an  to  whether  free  hydrochloric  acid  exists 
at  all  in  tho  gaelric  jiiico.f  Further,  it  is  certain  that  pepper ornny 
similar  condiment  will,  by  it«  local  action,  increase  the  flow  of  gostrio 
juice;  and  in  RAbiiteau'fi  experiments  the  mere  local  irritation  of  the 
milt,  or  the  difUcult  digoetion  of  the  proeerrod  moat,  may  have  given 
rise  to  the  increased  ncnrotion  by  tho  stomach. 

Tho  oxpcrimonts  of  Dr.  S.  W.  Lewoschon  prove  that  the  carbonate, 
the  ealph&to,  or  tho  phosphate,  given  to  dog^  with  biliary'  fifttnln,  in- 
ureoaeaTery  markedly  the  liquidity  of  the  bile  by  diminishing  the  per- 
centage of  Bolids.}  The  salicylate  of  sodium  acted  similariy  to  but 
much  more  powerfully  than  thc^cuilts.  ThosooxpcrimeDta are  in  accord 
with  cliuicul  oz]wri(!uii],  which  abuwa  that  the  alkaline  ealis  of  MKlium 
gtren  one  to  two  hours  before  menis  in  full  doses  are  of  decided  value 
io  the  troatmont  of  gall-stonts  and  various  affocttons  aasociatcd  with 
ezCHBlvc  viscidity  of  the  biliary  secretion. 

Soda,  VS. — Catutie  Soda  is  prepared  by  the  evaporation  of  the 
liquor,  nod  occurs  in  gmyinh-whito  fragments,  which  dcliqncsco  when 
ezpoeod  to  the  air;  but,  as  the  fluid  aborba  carbonic  acid  and  the  soda 

*  IlacontoTn  (Dorfat  ITMIm,  ISSO)  tinivd  th>l  tb«  mUI*  of  th*  grlM  w«ro  bM  lnarM»«>l 
•iUiw  br  Ian:*  dMM  or  lb«  aunt*  or  trioarbonaU  of  *iiilium ;  ool  iBMh  ■atflit  It  imiiu  to  in*, 
oagbl  to  b«  altMh*d  M  th*  *«parlinwU  of  PlonriM  {CampL-Stmd^  IX*.),  vbo  bilkvtd  Ihat 
(li«  Aai\f  UM  of  ODS  handrw]  mni  Mir  C*'"  of  m^*  laerMMd  tb*  naubor  of  ml  bl««4- 
Mrpwtlta,  Mil)  th«  unvant  of  fibrio  la  hi*  h\ti, 

t  Sm  DaraMd'a  /*1jmio1»9i<  ExplrimtmlmU,  uVLp.  3>3,  sIm  fAila.  Mtd.  Timn,  rot.  *., 
•Dd,  lit  ■  dlMiiMloii  of  lb*  ««b>Mt,  Pr<kTMMt  F.  O.  Snllb**  aoM  U  tb«  A««rieu  •dillon  oC 
Uanlatr*  PifUlayf,  f.  S30  ■  bIki  LaogM'*  Pifni.ttfif,  l^rU,  lUl,  t.  1.  p.  Ite. 

t  B.  Dnfoort  ( Jrcl.V.  J.  UU.  Rrpwr.  A»«t.  p.,ik.,  H.,  IIM),  u)>«rt»««tli>c  wilb  tb» 
bkntrbonat*  or  •odlna  if>n  doft,  foaail  ibu  lb«n  via  ■  rar;  avnrtuit  Hitl  pr«oi)ut«tl  la- 
<Ra*e  boib  »r  lb*  flj«»f«D  k»d  of  tbb  lutmr  of  111*  tlrcr. 
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hi  ]t  is  oonrerted  into  an  effloroscent  carbooato,  the  li<iuid  is  afWi 
time  oonvortuii  into  a  whito  powJur.  Caustic  Boda  is  powerful] jr  urk 
ro6ir«.  Jjiqtior  Sodt,  V.S. — Solution  of  Soda. — A  colorlose,  oxcMdioglgi 
acrid  liquid,  contoiniag  about  flvo  per  cciiU  of  hydrate  of  aodluiu,  ani] 
baring  iliv  specific  gravity  1.059.  It  ia  made  by  the  action  of  miUcof 
lime  upon  a  solution  of  carbonato  of  aodiuu. 

Soi»i]  Cakboxas,  I7.S. —  Carbonate  of  JSoditim  occnn  in  colorlots  ap> 
talis  vrliicli  rapidly  ofilorcsce  on  exposore  to  tho  olr,  and  fall  iota  a 
white  powder.    Tho  tantc  and  rcai^tiou  oro  etron»Iy  altvnline.    It  iai 
very  snlablo  in  watvr,  insoluble  in  tho  nir.     The  chief  nntiro  mat 
rfhh  fW>m  which  it  i«  manufacturod  am  commoD  salt  nnJ  aulpbata] 
of  sodium.     Aa  it  ncfura  in  coinmerco,  carbonate  of  aodiiim  is  an 
cieutly  puro  for  onJinary  u^o.     Whun  cnrbonato  of  aodium  ia  hcatc 
its  vator  of  crystallization  ia  drivoa  olT,  and  tho  officinal  J>hed  Cau] 
bonate  (^Sadii  Carbonas  Exsiccatut,  U.S.)  is  Uft.    This  may  bo  given 
pill-form.     Oommerciol  BicarbotuiU  of  Sodium  (Sodii  Biaarbomu  Venalit,] 
VS.)  Is  a  wblt«,  opaquo  powdor,  containing  rariablo  amounta  of  loJl 
not  Ailly  «aturatod  with  cnrbonio  acid.     Pure  Bicarbonate  of 
(jSbifiV  Bicarbonas,  U.S.)  should  always  bo  aelcctod  for  inl 
The  antat-id  doso  of  these  preparations  ia  too  to  twenty  praina. 

TuEitAPEDTic?. — Tho  fact  that  »od»,  in  modorato  amount,  luta  to 
dcprcHsing  action,  and  indeed  very  little,  if  any,  influence  npon  tlial 
general  system,  rondel's  U  pivferablo  to  pota&h  in  cadcs  of  acidity  nf 
the  prima}  tiid.     It  is  par  czidlr-nee  the  alkali  for  a<:id  dyspepsia.    Oo 
the  other  hand,  tho  circumstance  cicnrly  establiiihcd  by  l>r.  Rob«rt» 
(^Urinary  and  Renal  Distaset,  Amor,  od.,  1866,  p.  240),  that  it  ia  lonj 
powerful  as  n  KolTcnt  of  uric  acid  than  its  »tstor  alkali,  togotfacnrittil 
tbo  property,  bvliovcd  to  boloni;  in  a  much  greater  dogiro  to  potoah, 
uf  provonting  tho  formation  of  uHc  acid,  miUcos  soda  of  very  infortor  _ 
value  in  ur!c  add  gravel  or  \tric  acid  diathesis.    When  in  any  coae  it  ia  I 
desirable  nimply  to  render  the  urine  nikniino,  and  uL  tbo  oama  tima 
to  avoid  doprosbing  tho  i^yt^tcm  gonorally,  soda  would,  on  thoontical, 
grounds  at  least,  seem  preferable. 

Sodii  Acctas,  U.S. — Acetate  of  Sodium  is  a  white,  alowly  offlc 
ealt,  which  oecura  in  long  priama  of  a  8hnt^,  bittomh  tnaio.     It 
bt>E>n  HuppOHod  to  have  tho  Bnnie  romodiul  jiowom  as  acetate  of  pot 
niiim;  but  IhiH  i»  certainly  a  mistake.     It  \s  rarely  if  over  uaed  iaj 
laudicine.     iV'friiftf  9/  Sodium,  altliough  ofGciiml,  la  not  usod  sa  a  tbcRwj 
pontic  agtiut. 

CAliX-LIMB. 

Tho  tbompoutlc  propurtiw  uf  Kluked  lime  arc  dopondent  chiefly  upon 
Its  alkalinity  and  its  afitringcncy.  It  does  not  possess  tho  latter  prop- 
erty in  an  eminent  de;L;roe,  yot  its  pTeparatioua,  when  properly  diluU^ 
whiten  and  leeacn  tho  aecrotioD  of  mucous  membranee  to  which  the; 
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are  applied.  It  also  appears  U>  huro,  aa  it  were,  a  Bodative  influonce 
upon  mucoiw  mcmlranos,  loBscning  tlioir  irritability.  Caustic  or  ur. 
ticked  lime  in  a  powerful  caustic,  but,  except  in  ibo  form  of  Vienna 
pMt«,  Is  rarely  if  eyor  ii8«d  as  hucIi.  It  la  mora  solutilo  in  cold  than  ia 
hot  Tatar.  At  60"  F.  it  niqiiiren  about  seven  hundred  tiiuos  itawuijrht 
of  Ibc  liquid  to  dissolve  it.  It  is  ranch  oior«  BoluMo  in  syinip  than  in 
piiTO  wnter. 


LiQuoa  Calcic,  U.S. — Solufion  of  Lime. — Tjime-iDaier  is  a  colorlcsa 
liquid,  haring  the  sp.  gr.  1.0015,  and  containing  about  0.15  per  cent,  of 
lime.  It  ha.1  an  nikniino  Uiiit«,  and  is  nearly  deeliluto  of  irriiaut  prop- 
erties. Ou  cxjjosuro  lo  tbo  air  it  becomes  turbid,  or  foriiiR  a  crust  upon 
the  fiurfacfl,  or  dcposittt  a  prccipiUil«,  owing  to  tho  ubaorplton  of  cjir> 
bonic  ncid  fWtm  the  airnnd  the  ciiDTcrtionof  tho  limo  into  a  carbonate. 
Tveoty  mioims  uf  ayru^  of  lime  (^Syrvpus  Gtlcia,  U.S.)  equal  a  fluid- 
oanco  of  lime-water. 

Even  eolubld  preparations  of  limo  have  not,  uoIom  in  enormous 
amount,  any  dinllnct  influence  upon  tbo  human  organiRm,  and  it  bos 
been  shown  by  Carl  Franko  (  Wurzlinry  Tliai^,  1889)  that  the  intra- 
veoous  injection  of  very  largo  amounts  bos  no  ofToct  upon  rubbitA. 
Concentrated  solutions  of  lime  seem,  however,  to  haTodiatinct  influence 
upon  the  vuluDturyand  InvoluntAry  musi'ilos  of  tbu  l>og.  and, according 
to  Bioger  (JVew  yorit  Med.  Rcc.,  xsxi.)  and  to  Dr.  II.  G.  Beyer  (Mrd. 
NfiM,  Sept.  1886),  act,  at  least  at  first,  a5  stimulants,  and,  aceonliug  to 
Fmnlce,  finally  paralyze  muscular  eontractility.  Locally  applied  to 
mucous  membranes,  the  iwliition  of  lime,  if  not  too  concentrated,  sei-nis 
Lo  have  a  detergent  and  distinctly  tte'iativo  iufluenou. 

Therapbutics.— Ltm«-watcr  is  us«d  fntcmnlly  exclusively  for  ita 
effects  upon  tho  priniffi  viic.  In  mmitiny,  from  almost  any  cauae  except 
acute  gastritis,  eqnal  parts  of  lime-water  and  milk  afford  an  elegant, 
simple,  and  mtich-ui<vd  remedy,  if  the  vomiting  be  severe,  nil  other 
food  should  be  inbibitod,  and  one  or  two  tabWpoonfuU  of  the  mixture 
given  overj'  half-hour, — the  quantity,  as  well  as  the  proportion  of  milk, 
being  incroawed  as  tliu  atotnach  is  able  lo  Ijvnr  it.  As  limo-trmter  when 
put  in  milk  prevents  tho  formation  of  dense  coagula,  it  is  often  adde<l 
with  advantage  to  that  fluid  when  tiacd  as  food  for  infhnts,  or  for  adnlta 
with  weak  digestion.  As  an  alkaline  asiringout,  tho  synip  is  often 
useful  in  dinrrhcra  in  doses  of  one  to  two  fluidrachms  well  diluteil. 

Externally,  lime-water  has  been  used  as  a  waith  in  various  akin-dis- 
easeo,  especially  in  tinea  capitis:  it  is  &lm  applied  to  uUers,  and  is  said 
to  have  n  very  marked  influence  in  IcMiening  the  amount  :f  discbarge. 
When  mixed  with  an  equal  bulk  of  Uneocd  or  olive  oil  (JAmmentum 
Catat,  U.S.),  lime-water  Is  a  favorite  application  for  recent  bums:  tbo 
thick,  soupy  liquid  which  is  formed  is  aometimes  spoken  of  aa  Cirron 
Oil,  tram  the -name  of  tb<  iron-works  at  which  its  reputation  was 
firat  made. 
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Limo-waUir  hits  tho  power  of  dissolving  mucus,  and  alito  false  men)-' 
brane,  and  htui  thereTora  been  introduced  as  a  local  remedy  io  p$eu4»- 
tncn^ranous  croup  and  in  diphthain.  It  is  somotimos  usod  by  cauoiag 
tbe  pationt  to  inhalii  iho  vapors  of  slakiug  lime;  bul  a  batter  metbod 
fe  to  jiulToriza  lime-water  by  means  of  an  xlonitzer  and  direct  tbe  sprajr 
upon  tbe  bac-k  of  tbu  fauces  wliile  tbe  paLivnt  is  respiring  doopiy.  The 
application  sliould  bo  made  ovory  two  or  three  hours,  and,  in  patiODts 
of  sulllcienl  ago  to  allow  of  iu  being  tbouugh,  is  orion  very  «rTto»i 
Able. 


OAKBONATB  OF  CALCIUM. 

OhkllE  is  tbo  native,  O-iabto  carbonato  of  calcium,  a  milk-whito,  «o(l 
BoUd,  of  at)  iiuipid,  cartby  taste,  insoluble  ia  wator,  wholly  soluble, 
with  ofTerrogoeiioo,  in  dilute  muriatic  acid.  Cnia  Pneparata,  U.S.— 
JPrepared  Chalk  ia  cbulk  iVoud  fVom  impurities  by  pulverization,  Icriga- 
titm,  and  elutriation',  a  wbite,  pcrfootly  emootb  powder.  Calcu  Car- 
htmas  J^racipitatus,  VS.— Precipitated  Carbonate  cf  CaUivin  is  a  white 
powder,  fnio  from  frrittluosB,  which  is  made  by  prooipitating  chloride 
of  calcium  with  carbonate  of  sodium. 

TuzRAPEUTics. — Carbomito  of  calcium  in  its  different  forms  is  uaod 
iDtemally  as  an  antacid  and  a  very  mild  oati-inf^nt.  Aa  none  of  the 
■alts  which  it  forms  are  purgative,  it,  with  the  other  pn-panitiuas  of 
Itmo,  is  the  best  antacid  when  diarrhoea  is  prosoDL  Tfae  crude  chalk 
should  never  be  used,  but  the  other  preparationa  are  probably  of  tsqoal 
value.  Some  pmctitionora  claim,  however,  that  the  oj'sLor-sholl  is  more 
acceptable  to  delicate  stomachs;,  on  account  of  the  animul  matter  whidi 
it  contains;  and,  under  tbe  name  of  Castilion'*  Pawder,  a  raixturo  of 
•nlcp,  tragocanth,  sago,  of  each  three  parts,  prepared  oyeter-abcU  one 
part,  and  cochiaoal  sufficient  to  color  it,  has  been  much  usod  in  obsti- 
nate flummcr  diarrhoeas.  A  drachm  of  this  is  boiled  in  a  pint  of  milk, 
And  the  decoction  taken  tiA  food  ad  libitum.  The  doM  of  corbotuite 
of  calcium  is  twenty  grains  to  a  dr»«hm.  Chalk  Mixture  (J/itfara 
Creta,  U.S.)  is  gcnornlly  preferred  to  the  powder.  It  contains  thirty 
groiBS  of  the  chulk  to  tbe  ounce>  and  is  giroa  in  doses  of  oqo  to  two 
tabteepoonftila.  It  is  often  combined  with  laudanutn  <Mrparogorio  nod 
tincture  of  kino  or  cateehu. 

Externally,  prepared  clialk  and  prucipitated  carbucato  of  calcinm 
are  used  as  dosiccnnts  and  protective  applications  to  u/crr«  and  ckroaia 
burns,  abo  in  excatiw  ttcttting  of  tbo  feet,  nod  in  intertrigo  and  otlu:r 
•ffoclions  of  tbo  skin. 


FAillLY    IL-ANTHELMINTICS. 


TassK  nro  modicinos  whEcb  kill  or  cauao  tho  BspuUSon  of  liitrntlnol 
woriQH.  They  aro  itomctimcH  i]iri<Io(]  into  vfrmicidcs,  thorn  wliicli  kill, 
&Dd  V€rmi/vge$,  those  vhich  expel ;  but  thurc  ib  littlo  or  no  practical  use 
in  tbo  division.  It  is  of  much  greater  importance  lo  c«tablUh  the  ro- 
IntiurtH  between  these  drugs  and  the  difforeot  »pecios  of  enlosoa,  Binco 
ctinic.ll  experience  has  demo  list  ni  ted  thnt  an  authvlmintic  very  efficient 
agntoat  on«  form  of  intoetinal  worm  mny  b«  not  injurious  to  ftnotb«r 
BpecieB.  Therapeutically  conHidered,  tlio  entozoa  may  bo  diridod  into 
the  Tapeioonns  (  Tienia).  tlie  Rouml-icornis  (iiiminci'),fliid  die  Seat-womu 
(Ascaridca).  Tho  lost  of  tbcHO  differ  from  tho  others  in  that  they  aro 
to  l>e  attacked  solely  by  encmata. 

It  i»  obvious  that  the  value  of  an  anthobuintic  depends  not  only 
upon  itA  power  of  poinoning  the  articulate:,  but  also  upon  ita  harmtcsa- 
QC68  08  rej;ni-dn  the  pitticnt.  Thus,  it  is  the  eminent  comlrieation  of 
thow  qiuilitioB  that  renders  tho  inl\i4ion  of  quamia  eo  Taluabio  in  cbms 
of  itenUwermR,  while  cnrbolio  acid,  though  very  ct!icient,  should  nerer 
be  usod  ngaiiiHt  the  same  parasite,  hdco  it  has  greatly  imperilled,  if  It 
has  not  Uontroyod,  the  life  of  tbo  patient  when  eo  employed. 

There  are  certain  general  rules  which  govern  the  adminifitration  of 
anthelminlica,  and  wbiob  shuuld  nut  bo  lutit  sight  of.  They  may  ha 
summed  up  as  follows:  Lot  the  alimentary  canal  ho  as  empty  as  possi* 
bifl,  BO  that  the  dniR  may  act  with  the  gK>ato&t  force  upon  tho  enemy. 
For  this  reason,  ant bclmiii lies  ore  beat  adminiHtered  early  in  tho  morn- 
ing; and  in  obstinate  casctt  the  patient  should  be  re({uired  to  faat  until 
dinner-tiino. 

If  the  drug  bo  not  itself  a  purgative,  from  four  to  eight  hours  after 
its  administration  a  britik  rathartic  Hiiould  bo  administered  ;  or  n  piirga- 
tire  dose  of  calomel  may  be  combiuod  with  it,  as  tlie  bilious  purging 
indiicod  by  tbo  tatter  drag  eeema  to  be  especially  obnoxious  to  tho 
•utoioa. 

SPIQELtA-PINKROOT.    0.8. 

The  root  of  Spigelia  Marilundica,  an  herbnooouB  perennial,  growing 
la  tbs  Soullicm  and  Soulhwcstvrn  United  SiatcH.  It  consists  of  a 
knotty  bead,  with  numoroua  fine,  croultcd,  branching  rootlets.  Tho 
odor  i«  fliint  and  peculiar;  tho  taste  awcotiah  and  slightly  bitter.  It 
contains,  according  to  the  anal^'sos  of  H.  Fenoollo  nnd  of  K.  H.  Slablen, 
taoaio  add,  fixed  and  volatile  oils,  resin,  and  a  bitter  uncrystallixabla 
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body,  but  exactly  upoa  what  ila  virluos  dopuod  lUM  DOt  btien 
miriL'*!. 

PursiOLOoicAL  AcrtoN. — AccordiDg  to  tbe  inveatigntion  of  Dr.  n. 
A.  IJaro  (Medical  2<'civs,  Miircb  12,  1887),  Ppigclia  proJiiccfl  in  ibo  ttog 
e.-cophtliaIiuia,  oxcosdivd  inuscuUr  weaUiiuss,  loaa  of  roflox  aclivitj,  and 
ftlowing  of  tbo  boart,  with  at  firat  increase  of  power  of  Lbe  systolic 
oontniotions  but  aftflrwarda  orretit  to  a  condition  of  Bomi-dlaMole.  Id 
tho  (lojj  the  (trH^  pi-oiiut^oa  Lurried  respiratory  movements,  rctcbio^ 
wide  (inatatiou  of  ttto  pupil,  internal  e)trabi»miu>,  marlcod  exophthalmic, 
muscular  wouknoBa  and  lohs  of  oo-ordmation,  and  at  lost  uloop,  posing 
into  coma  and  dcatb  from  fiiiluro  of  roapiration.  The  loss  of  muscular 
powov  and  of  rcflox  activity  w  spinal,  both  motor  and  wjiwory  norro- 
trunlis  cacapiug.  Moderate  doses  produce  ia  the  wurm-bluodod  uaimals 
slowing  of  tbo  pulee,  with  fall  of  tho  arterial  prossure.  As  the  pulso  is 
not  ntTocted  af^ar  section  of  the  vagi,  the  slowing  is  probably  tbo  rusitl^H 
of  ccQlral  inhibitory  etitiiulutioa.  Tbo  fitll  of  arterial  proesuro  scui^^l 
to  ba  chiotly  tho  result  of  an  action  upon  tho  heart,  since  niipbyxia 
cauMs  ut  MK-h  timos  an  immediate  rise  in  the  pressure, — it.,  vaso-mulur 
spasm.  The  obacrvntiuns  of  Drs.  Uodgo  Thompuon  (Inaug.  Diss., 
quoted  ly  Eberlo),  Gboric  (_^fatcr^a  ifcJica  and  Therapeutics,  vol.  !.)■ 
and  S|HiIsburg  (Boston  Med.  and  Sitr^.  Jovra.,  18S5}  have  slioirn  that 
ill  ovordoso  It  cau^os  in  man  accoloration  of  tho  puisa,  dilatation  of  tbo 
pupils,  hcnt  and  dryncsH  of  tho  nkin,  floHbing  and  a  swollen  appearance 
of  Llic  faco,  with,  in  i^burlo'a  cn$c«,  talkative  dvlirium.  Two  fatal 
of  poiHoning  by  tt  are  xaid  to  bavo  boon  rocordod. 

Therapeutics. — Spigelia  is  a  most  efllciont  remedy  in  cases  of  tti7 
round-worm,  and  is,  when  givcu  witbin  tlio  boundu  of  niodorntioQ, 
etitircly  eafo.  It  appears  to  narcotize  tho  worm,  and  required  the  uso 
of  a  brisk  fulbnnio.  Tho  /i/irf  ertract  (Kxtraetum  Spi^litB  Fluidum, 
U-S.)  i»  cfltciont  in  dosca  of  two  fluidrachms.  A  better  pruparatiua  ia 
tbo  Fluid  Extract  of  Rpiifdia  and  Sfiina  (Krtradum  Hpigdm  rf  Sennm 
I-tiiidum,  U.S.  1870),  whioh  ia  much  liliod  by  children  od  account  of 
itA  ftgrccabio  lasto.  Tbo  doHo  for  aa  adult  is  fjse;  for  a  child  two 
years  old,  f  jhs  to  f  ji,  repeated  every  four  hours  until  it  purgoa. 

AxEDAR-ica,  U.S„  tbo  bark  of  the  rootof  Molia  Azcdarach,  or  Prido 
of  China,  is  used  in  the  Soiitli  as  n  remedy  for  tho  round-worm.  It  ia 
said  to  po&3csH  poisonous  pro]>crtics  simibtr  to  thoHO  of  aptgolia,  yot  il 
is  affirmed  that  animals  and  children  cat  its  IVait  with  impunity, 
is  usually  given  in  decoction  (Jii  to  Ojsfl,  boilod  to  a  pint),  tho  dfl 
being  for  a  child  a  tublespoonful  orcry  two  or  thrco  hours  until  tho 
bowels  aro  afTcctcd. 

CaE»opoD[UH,  TJ.S.,  or    Worm9ee4,  is  tho  fVuit  of  Chonopodiam 
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anthoImiDtlcuin,  or  Jonisalem  Oak,  a  raQk,  odorous  plant,  growing 
about  vrasLo  piacoa  in  tho  mibiirUs  of  towna  in  tEio  Uaitud  StatoA.  It 
coosidts  of  minute,  globular,  lif^ht-brown  aooda,  about  the  nizo  of  u  pin's 
bond,  of  n.  udubooub  odor  aud  &  pungoiit  tasto,  duo  to  Ibe  volntilo  oil 
which  tboy  contain  in  birgo  quantity.  Wortitsced  Oil  (.Oleum  Chincpodii, 
TJ^)  is  of  a  light-yvllow  color,  becoming  durkor  and  luas  3.iid  bjr  ago, 
of  ■  ]>oculiAr  pow4>rful  odor  and  a  hot  burning  tnsto.*  It  has  t)c«n 
used  in  hj/tterin,  but  in  now  emplovod  oidy  as  an  autliulmintic  ugaiuat 
tbo  lumbricus,  and  luoro  raruly  the  tapeworm.  It  is  very  ofUciont,  and 
t«Q  dro|>s  of  it  on  sugar  may  bo  given  to  a  child  throo  yean  old,  bi;fon> 
brouklkdl,  diimor,  and  iiuppar,  fur  two  days,  followed  by  a  brisk  purge. 

BuAreaA,  US.,  or  /CooMo,  is  tho  driod  flowora  and  unripo  fruit  of 
Braycra  antholmiutica,  a  trco,  native  of  Aby^dinia.  TUoy  occur  in 
oomproesod  grounitdi-yollow  cluHlore,  of  ft  fi-agraat  iDaiaamic  odor,  and  a 
Ciuu  which  in  n  liitio  whilo  in  aurid  and  disagrooabla.  Koosw contains 
a  voln.tile  oil,  tannic  acid,  mid  a  rosia,  Kooasin  or  XVrniin,  diflcovored 
by  PavMi.  Thie  is  <.-ryB(allino,  whito  or  yollowiith,  slightly  boIuWo  in 
water,  iVooly  m  in  alcohol,  and  was  ftbown  by  Dr.  UtMiall  {SifU.  Soc. 
Yeat'Book,  1668,  p.  4T6)  to  bo  tho  activo  principlo  of  tho  drug,  which 
yields  uboob  thrco  per  cent,  of  iL  Brayora  ia  a  most  oSiciont  remedy 
agaiuHt  tho  tapoworm,  and  even  in  large  doaos  cauitee  no  groat.or  incon- 
venionco  to  ihu  pulicrit  than  somo  uaiisoa,  abdominal  pain,  and  loose- 
neas  of  the  bowels.  It  is  gomeraUy  not  nocctuinry  to  udminUtcr  any 
purgative  with  it,  and  tho  worm  id  discharged  doad  with  tiie  hwl 
watory  paesngos.  A  half-ounce  of  tho  powdered  flowers  i«  given  lus- 
pended  in  water  {Infitsvm  Brayenr—iii*  Xo  Oi»,  U.S.)  in  the  morning, 
triih  the  uifual  proi-autions  a»  to  diet,  or  from  twenty  lo  furty  grains  of 
kooeUD,  wrapped  up  id  a  wafer,  may  be  eubstitutod  for  the  crude  drug. 
TI»o  fiuid  extract  (£itractum  Braytrce  Fluidun,  U.S.)  i«  also  efficient  in 
doBoa  of  half  u  Quidounco.  Caro  shotild  bo  exon.-i«ed  iu  giring  bniyura 
to  pregnant  women,  aa  it  b  etatod  thai  it  bos  produced  abortion. 

6ANTONICA-SANTONICA.  U.S. 

Levant  Wonnacr^  cont)!.<tlH  of  the  unoxpandod  flowcru  and  pedun- 
cle* of  Artomieia  Contra,  a  composite  of  Northern  Middle  Europe  »t>d 
Asia.  It  coD^ista  of  pale,  greeoish-brown.  smooth  heads  of  four  or  live 
tubular  floworx,  of  n  very  strong  aromatio  odor  when  nibbed,  and  a 
bitter,  disogrccablu  tosto.     It  contains  volatile  oil,  reainous  matier,  and 


*  ta  lll«  Untying  MtJ.  Jovrm.,  ToL  it.  f.  ID,  ProfoMor  T.  R.  Brawa  npertt  ft  CM*  (■ 
«bic)>  dnth  KM  •ilcibalwl  U>  lb«  toklna  *r  an  mbm  or  but*  uf  wonnao^  oU  Ix  dlvUtd 
■Um*.  Tk*  pallont  wai  faooil  !•  bed  Dntaoaelaiu,  «Ub  rajtltad  ii«U«n  D*«r  hU  •amnDd- 
<■/•,  ■n*r  MHa«  boon  bccama  icnttblt.  r*li|Med  *a  buur  or  !■«  later  Inta  ba*vj  tlevp,  >h 
•gkln  nmail,  and  ithllg  pbtjlar  sardi  b«c«m>  ftplia«l«,  iloaf  Id  eraTanallon.  aflrtaly  wwiillTa 
•«  alhcr  MMindv  ^oi  Bnall;  di*d  with  keraipl^e  aptfitaiy.  It  U  pUIn  Ihat  tka  «omwM4 
«u  B^  111*  (litKl  iiDiBfdiaM  aama  ef  all  |1»m  i}n[ito(ai  ur  at  Iha  fatal  iMoIt. 


SXTRAySOVS  JtKiteDlES. 

■  oyciallinn  pnnciple,  Santonin  (^Santonimim,  U.S.),  or  Sanloninie  Acid, 
yihicb  cx;c-uni  tu  colurlosa,  pearly,  four-sidod,  orLhorhoiubic  tables,  soluble 
Id  from  Tuur  thouaand  to  five  thousand  pikrt«  of  cotd  nod  two  hundnxl 
■nd  fifTy  pni-Cs  of  boiling  wntvr,  IVc^ly  nolublo  iu  alcohol  ntid  chloroform, 
moderately  bo  in  cold  ether;  lusolublo,  or  nearly  eo,  in  glycerin.  Il 
bus  a  noutral  roaotion,  but  unites  with  alkalioa  to  fonn  salM,  and  bonce 
is  fruvly  Kulublu  in  alkaliiio  eolutioiu.  WIi«a  tJowly  heated,  it  aublinio*, 
unuhimged,  al  from  165°  to  17&*  C.  Whou  rapidly  hcaiod,  it  is  eon 
verted  into  a  brownish-red  oil^  which  becomes  oarmine-red  opon  tbo 
addition  of  caustic  potash.  Ou  exposuro  to  suuliglit.  or,  more  tdowly, 
eren  in  the  ordinnry  daylight,  the  colorizes  cryetaid  of  santonin  acquire 
a  goldon-yollow  tint.  If  tbie  chnugu  bo  n  chemical  and  not  a  mochan- 
ical  one,  the  aher&tion  muttt  be  I'cr^'  (jtij^ht,  since,  according  to  Krauss, 
the  yellow  crystals  conduct  tburnsoJTCs  in  tlieir  chemical  rclntioita  pre- 
cisely ae  do  the  colorless  cryi^t&la,  and  atx^  precipitated,  by  tbo  addition 
of  acid  to  their  alJtaline  solutions,  ns  colorlctis  cryetul& 

pBTsioLoaiOAi,  Action. — Santonin  is  said  to  have  been  first  inlro- 
ducod  into  mcdtnil  praclico  in  1830,  by  Dr.  Alms,  by  whom  and  by  Dr. 
Kahler  it  was  Bimultaacously  diaooTorod.  It  is  at  present  nacd  almost 
solely  on  account  of  its  poisonous  action  upon  onluzoa,  but  certainly 
has  a  very  great  influence  upon  man  and  Lbo  higher  animals.  ^Vben 
it  ia  given  to  dogs  and  rabbits  in  largo  do^cii  it  cuu^va  accelerated 
breathing,  slowing  of  the  pulw,  universal  trembling,  cramps,  tHe  ealt- 
ration,  uneon<u?iouHne(Ui,  eouvulsiouK,  dilated  pupila,  and  death.  {Sao 
experiments  of  Manns,  Drts  Sanfoiiin,  Marburg,  1851,  of  lloao,  Virchow'i 
Anfiiv,  Bd.  xvi.,  1859,  and  of  T.  Krft^s^  tnaug.  DUa.,  Tabingon.  1869.) 
Aflor  (lu:ith  the  leeions  are  not  absolutely  constant,  but  hyperemia  of 
the  nerro-centrcs  and  congestion  of  the  lungs  and  heart  ore  nearly 
always  present.  According  to  Iloso,  dogs  will  recover  after  doses  of 
from  thirty  to  sixty  grains,  althoutrb  five  to  six  grains  will  produce 
very  decided  symptoms;  and  according  to  Krauss,  thirty  ^raini  ato 
required  to  kill  a  rabbit,  even  when  the  drug  is  dissolved  in  chloroform 
and  given  Bubcutaneously. 

Tho  sTmptoms  cau»cd  by  largo  doses  of  santonin  io  man  are  closely 
Bimilar  to  those  which  it  jiroduues  in  the  lower  animals.  Thetx>  aro 
sereral  fntnl  canes  of  poisoning  by  it  on  record.  A  child  five  years  old 
was  killed  in  half  nn  hour  by  an  unknown  quantity  (P/ittrm.  Jovrn.  and 
TVans-t  viii.  SSQ),  and  one  six  or  seven  years  old  is  said  to  bavo  boon 
dostniyod  by  six  grafus  of  the  acid,  after  sufforing  from  hromatoria* 
(^Bult.  Themp.,  Ixxiv.  36i) :  four  gmins  prodiieed  very  serious  symp. 
toms  io  a  child  four  years  old  {_Pkarm.  Juum.  and  TVans^  ix.  696).  In 
Dr.  Grimm's  cnso  (^Schweiz/r  Zeitsehrift  fur  Med,,  C^ir,  and  Geburtshiife, 
1852,  ■p.  493),  a  rather  feeble  child,  five  ycara  old,  took  tvro  ono-grafn 
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doACit  of  santonin,  and  wah  seized  with  convulsive  ti'dnblmjc^,  vrhicb 
iucr<MiHfld  in  soverity  until  they  bccajne  sevvre  convulKions,  which  wero 
accompnnieil  bj  imoonsciotinness,  trismnx,  pallor  of  the  face,  ootd  sweatA, 
(lilntud  pupiia,  and  rapid  pubo  and  rcepimtioQ.  Thirtoon  or  foiirteen 
boure  nftcr  the  ingcation  of  the  poiiion,  while  tho  patient  lay  on  her 
back,  ([iiict,  unconsciouH,  with  modoratoly-dilated  piipiU  and  a  alow, 
feeble  put)<c,  dviith  occurred  middenly.  No  poHt-inurtum  was  iilluwud. 
The  sanloiuii  ia  stated  to  have  been  chemically  pure  and  to  bav^  been 
used  in  othor  casta*  with  ft«  usual  rosulta.  Nino-tontba  of  a  grain  of 
santonin  are  Haid  to  have  caused  complete  nnconsciouRness  in  n  child 
fivo  yoard  old  {Schmidt's  Jahrb.,  Bd,  cci.  p.  128).  Six  g^nins  of  eantonin 
causod  in  a  child  five  years  old  epileptiform  con\'i]lAiona  and  death  in 
thirty-five  miaiitoH  (l>r.  W".  J.  Kilner,  St.  Thomas's  Hospital  Heports, 
I'Ol.  X.).  One  grain  and  n  half  producL^d  in  a  child  thivo  and  a  half 
years  old  flvmptomB  of  the  utmost  novcrity,  not  Kochitig  their  maxi* 
mom  until  two  dflys  after  tho  injrostion  of  the  poison  (Thirap.  Oas., 
iii.  210:  for  othor  caswi,  boo  Dr.  C.  Bovill,  Thernp.  Gits.,  \\\.  428).  In 
one  cane  coniplute  blindness  pcivi^tcd  for  nearly  a  week.  Groat  pallor 
of  aurface,  with  a  blue  color  aruuud  the  eyiM  or  involring  the  whulo 
eountenanco,  has  been  generally  an  early  symptom  ;  romiting  has  not 
rarely  been  present,  nnd  eomotimcH  hnj*  been  aooompanicd  by  colicky 
paina.  ficftidun  thc»o  manifcHtation^,  giddiness,  mental  apathy  orstupor, 
great  coldnoHs  of  the  Atirfaco,  prol\i»e  sweating,  trembling,  myUriasia, 
and  finally  lo»a  of  con'^ciousnces,  with  convulfiiona,  often  violent  and 
accompanied  by  opittthutonoH  and  otn proHtholouos,  nnd  failure  of  respi- 
ration, are  the  lisiml  phenomena  of  santonin  •poisoning.  Tho  circulo' 
tion  wcms  to  bo  vcrj'  little  offcclod  (case,  Areh.  fur  ICzptr.  Path,  vnd 
PAarm.,  vi.  302). 

A  very  eurions  symptom  caujwd  by  nantonin,  even  when  in  dosm 
which  can  scarcely  bo  called  toxic,  is  xanthopsia,  or  "ycllow-aeeing," 
■B  the  Germans  t«nn  it.  It  wa»,  1  believe,  first  noticed  by  Calloud, 
Mkd  bu  sinco  been  epokon  of  by  almost  every  writer  npnn  the  drag. 
Uraally  it  oonsistaof  a  very  deep  yellow  tint  imparted  to  tho  landscape 
and  to  every  object  looked  at,  an  efTect  perhaps  most  comparable  to  that 
of  looking  through  yellow  glass ;  eomotimcs  this  yellow  is  roplacvd  by 
groen ;  and  Koydloff  ntatoa  that  he  has  Bocn  putiunta  in  whom  iba  tint 
was  red,  and  others  in  whom  it  was  blue.  Dr.  Edm.  Rose  bno  puhlishod 
exceedingly  elaborate  papers  upon  this  chromopnia ;  but,  a.-*  the  matter 
is  of  intvreat  to  tho  phynicist  aad  student  of  optics  rather  than  to  the 
olinioian,  I  conlont  myitelf  with  a  reference  to  bis  memoirs  (^VircMio's 
Arehiv,  xvi.  233;  iviii.  15;  xix.  522;  xx.  245;  xxviii.  30).  Santonin 
b  eliminated  probably  in  a  more  or  1c«b  altered  condition  by  tho  ki<l* 
ocj-s,  and  thus  gives  rise  to  ft  verj-  characteristic  symptom  which  ha-s 
not  as  yot  been  tipokon  of, — namely,  discoloration  of  tbu  urine.  Tho 
new  color  is  a  very  marked  yellow,  which  has  at  first  on  orango  lint, 
but  after  very  large  doses  becomes  saffron-liko,  or  somotimcA  oven  a 
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piirpIiEih  red,  which  h.ift  given  origin  to  tlio  idea  that  blood  was  preieat, 
According  to  Maiia»,lhti  udditiou  of  ita  alkali  to  tbe  yellow  urino  cftueee 
it  to  b«come  red.  Tho  osa-Cl  tuituro  of  tbo  oliniinatod  priiiciplo  has  not 
been  dotomiincd:  it  i^,  however,  probably  tUu  result  of  an  oxidation  of 
llio  saoLoiiin,  as  is  bolic-wd  L>y  KlcUiitsky,  who  aswrta  that  tbe  drug 
roceiv«6  in  the  ftyatem.  six  atoms  of  oxygen.* 

Tbo  roeulla  of  tho  ingcetlon  or  largo  doeos  of  Bflntonin  show  that  it 
ha&a  very  powerful  acitoa  on  tho  orgaaUm;  but  im  to  what  purtiotiit 
of  tbe  latter  are  especially  nfTocted  we  havo  no  information.  Rose  bo- 
liovoD  that  the  chrumopsiu  is  duu  to  a  povulior  action  of  tUo  drag  upon 
the  nen'o-tontroa ;  but  moro  probably  it  is  Bimply  tho  rwtiilt  of  a  very 
faint  staiaiiig  of  tlio  bunioro  and  other  parte  of  tbe  oyo  by  the  drug', 
uad  lA  analogous  to  tho  mmilur  pbcnomonou  Bomettmos  ooun  ia  jaun 
dice.  I/iko  very  raaoy  oth«r  substanoee  which  oe&apo  through  tb« 
Icidnoya,  snntoniii  incroases  tho  flow  of  urine,  and,  according  lo  Dr. 
FarquharHuu  (finV.  Med.  Journ.,  1672),  it  iocroosos  ulij^bily  ibo  eLinu> 
nation  of  area. 

Tdriupkutics. — Dr.  V.  Dyco  Brown  {Brit,  and  For.  ^fe^l.■Chir.  Hev., 
April,  1871},  having  uoticod  that  a  blind  man  to  whom  be  was  giving 
santonin  for  worms  rucovurud  to  an  uxtrnordinary  degree  hisviaion,  has 
rccommondud  it  in  cosbb  of  Loao  of  optio  noi'vo  powor,  and  Dr.  Ogftlon 
hoi)  ua&l  it  with  mora  or  la»»  completo  succeea  in  a  number  cf  aaaea. 
Although  Dr.  Brown  had  ttpparuutiy  no  knowlmlgo  of  it,  yot  many 
years  boforo  his  experience  M.  (luopin  and  M.  Martin  rucommended 
the  drug  iu  amatirosts  (Ann.  de  Therap.,  1862).  M.  Guepiii  bvlioviiu  it 
to  bo  i>dpocinlly  useful  in  amaurosis  following  choroiditis  and  iritis. 
Wliotbcr  iho  use  of  santonin  in  diiKiui&a  of  tho  cyo  wilt  ever  amount 
to  aiiytliiug,  cannot  at  projeut  bo  told.  Tbu  aauic  may  be  iiaitl  of  its 
uao  in  epdepsij  (Brit.  Mfti.  Journ.,  1870,  ii.  787). 

Aa  tho  result  of  cxporimonls  mntlo  with  »nntonin  tn  ealioo  solution 
and  abo  diKeolvod  with  oil.  You  Si;hrOdar  (/4rcA.  /.  Exper.  Patli.  tind 
PAtinn.,  six.  SOj)  nlllrms  that  it  is  very  focbly  toxic  to  tbe  ascaridoa, 
aud  that  it  acta  ua  a  vurnilfugo  simply  by  annojnng  Iho  worm  aud 
causing  it  to  Iooho  iti4  bold  and  allow  it«elf  to  be  swept  out  by  purgk- 
livoe.  This  ia,  however,  exceedingly  doubtful.  Santonin  undorguos  in 
tho  alimentary  canal  hIdw  oonvomioa  into  a  soluble  eantonianto.  Ton 
Schrodur'd  cxpuriiU'cnta,  even  if  thoy  be  nb&oiutuiy  accurate,  do  not 
prox'o  that  tho  soluble  eantoninato  of  uodium  slowly  and  |K>F6ititvntly 
brought  in  contact  with  the  worm  docs  not  deatroy  its  life.  The  general 
opinion  of  hclminthologists  is  that  Hnntonin  in  n  pamsiticido.  Whatever 
its  method  of  actioa  may  be,  it  is  certainly  very  olficient  agaiuctl  tho 


*  Cbrjwpbuila  Mild  praduoM  »  dbMlomCion  of  ttia  uriii«  iUiiIIm  lo  that  aaaaaA  Vj*  ■•*• 
tODtD.  Awonling  lo  £ICFpp».G9lor,  tli«  «aii«e  of  tb«  euloiallon  cui  raadUr  b«  diitliigolib«l 
bj  addlD(  wuila  loda  to  tho  nrln*.  nnd  Lboa  alishitis  up  triili  ftmytle  aloobal,  vhan.  If  tl>« 
MioTKtIoD  procfred*  from  Mntanib,  tha  uriaa  I*  desotariiMl,  whtia,  if  it  be  da*  ta  ebrjtii\>l'Ka]4 
aoiJ,  ttia  gliyrLal  lab<«  u|>  oolj  Irsoaa  at  tb«  ^oluring-oiatleii 
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routu!  or  tumbrieoid  worm,  but  it  nliould  «itlior  bo  combined  with  or  fol- 
lowed in  about  two  or  tlircfi  hvun  by  a  brittle  cathartic.  Tbo  combino- 
tiOD  of  calomel  and  saatonio  baa  been  mach  commended. 

ToxicoLOGT. — It  hn9  beon  doniod  that  BaotoDiii  is  potHonouH,  and 
asserted  that  ttio  ovil  rcsulta  wbich  havo  followcil  itui  xx9e  havo  boon  duo 
to  tb0  mixtnre  of  strychnine  with  tbo  dru^.  The  only  ground  for  tbia 
opinion  ifl  that  in  one  or  moro  caaos  death  baa  rosuUed  from  atrycbnino 
being  mixed  with  santonin,  or  olsa  aold  inflteud  of  tuuitonin  (^Latuet, 
1877,  it.  8A7),  through  the  carolossncss  of  an  apothecary.  Dr.  Wola, 
in  an  extended  oxamJnation  (Jakreaitrieht  fur  Pract.  Pharmacie,  HA, 
XV.),  found  that  the  santonin  of  the  shopi  is  pure;  and  it  in  inconcciva- 
blo  bovr  alrychnine  could  bo  mixed  with  it  except  puqwsely  or  by  the 
);p'0««cnt  cnrcloaAncaa.  Koroorcr,  the  itymptoms  which  have  liccn  pro- 
duced in  alleifcd  poisoning  by  santonin  are  very  ditToront  from  tkeso 
caused  by  Blr\'(-)iiiiiio.  and  are  in  close  accord  with  those  which  santonin 
iadupoH  in  the  lower  animals.  Finally,  in  aomo  of  tho  reported  casea, 
eovcn  of  which  are  collected  by  Krauss,  tho  aantonin  was  examined  uod 
found  to  bo  pure.  Undor  tho«e  circum^tancee,  it  would  bo  ahourd  longer 
to  deny  tho  poiaonous  properties  of  tuintonin.  The  reanon  lurivo  duiwa 
have  boon  so  often  given  without  aorious  results  ia  probably  the  groat 
hardneiw  and  insolubility  of  the  crystals  of  the  druff.  The  treatment 
of  |H>i8onin;^  by  Anntonin,  nftor  evacuation  of  tho  itomach  Aod  bowcU, 
mtutt  at  present  be  entirely  iDntatiro.  One  caae  nppcnrs  to  have  been 
wtred  by  artificial  rofipiration  (^Arch.  f&r  Erper.  Path,  vnd  Pharm:,  v\. 
nOO);  bat  Profeiisor  Bins  {Ibid.)  has  found  in  animala  nitrite  of  nmyl, 
morphia,  and  artiScial  respiration  alike  uaoloss:  ehloral  given  before 
the  poison  appoorod  to  be  of  eervice. 

A:>MIN18TRATI0M. — .Snntontu  ia  best  adminislored  in  tho  form  of 
lozoagOK,  ivhifb,  if  the  unbroken  crystals  nru  used,  can  bo  rondcrcJ  very 
pleasant  to  the  taste,  ao  that  children  nill  eat  tbem  aa  candy.  The  doeo 
of  santonin  for  an  ndult  is  two  to  four  grains;  for  a  child  two  jeara 
old,  ono-foarth  to  ono-holf  gmin.  Vety  alarming  aymptoma  have  been 
caused  by  two  onc>gratn  doooa  exhibited  within  three  hour»  iu  a  child 
eight  years  old  (Grimm)  i  in  a  child  two  ond  a  half  roars  old,  io\a 
grains  apparently  came  very  near  causing  death  (Dr.  Ber^,  W^rtttJO- 
berg.  Mrdicin.  Corresponrleniblntt,  1862)  ;  and  in  the  fatal  cnius  notod  on 
jMif^  B4!>,  only  two  graina  wore  taken  by  a  child  five  ycnm  oM.  For 
yonng  infants,  santonin  is  hardly  a  safe  remedy  in  any  clllcicnt  doso. 
When  a  dose  of  any  bizo  is  given,  it  should  not  be  ropoatod  in  loss  than 
eight  hours,  and  tho  last  dn»o  ahonld  be  accompiiniod  by  a  purgatlva 
amount  of  calomel. 

Tho  Mafeninofe  of  todiaiH  {Sodii  San1onitta4,  VS.)  has  been  propotod 
inateod  of  santonin,  but  ax  an  Anthelmintic  it  is  much  more  dangerous 
and  leas  olllciont:  tho  object  ia  to  got  as  much  of  the  remedy  as  pOH' 
eiblo  in  contact  with  tbo  worm,  and,  n^  to  do  thin  a  slow,  not  a  mpid, 
ftbsorptioQ  ia  oeceeenTy,  tho  iiuolability  of  santcntn  ia  ao  ndrantage. 
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AsriDicu,  U-S. — Fitix  Mas,  or  .Vale  Fern,  la  the  rhiu)ni«  of  AspL 
diam  fiUx  iiuui,  or  malo  fern  of  Europe.  Uoder  tbo  name  of  AFpidina 
tho  present  U.S.  Pharroucopceia  rocognisoa  it  and  tbo  rliizomo  of  Un 
indigenous  A.  marffinalo.  Tho  rhieorae,  -wben  perfect,  is  six  to  twelro 
inches  long,  and  cov^rod  with  Inrgo,  b^D^m,  imbricntod  scaler.  lt8ta>>to 
is  bitt«r  and  aatringonl.  Its  therapeutic  properties  appear  to  resile  la 
an  oUoresin  (Oleoraina  Aspidii,  U.S.).  which,  as  extracted  by  nittans  of 
«tber,  id  a  dark,  thick  liquid,  of  a  bittorieh,  naiuoous,  t^lightlj  acrid 
taste.  Hnlo  forn  in  employed  almost  excluiuvoly  against  tho  tapeiconh. 
In  ita  administration  it  is  acoemar/  to  regard  strictly  tbo  geoorol  rales 
applying  vitb  greater  or  leas  force  to  all  the  roniedioa  of  the  dua, 
-which  are  especially  imporatiro  when  a  drug  i»  employed  ngainat  tbv 
tapeworm.  The  patient  uhould  live  upon  milk  autl  a  little  broad  fbr 
otio  day,  and  the  following  morning  tako  a  fVtIl  dose  (fSfw  to  foi)of  the 
oloorosin,  fafiting,  and  repeating  it  io  two  or  throe  lioun.  At  nooo  the 
patient  may  eat  freely,  and  in  the  evening  a  brisk  c&thaitio  abould  be 
given.  In  overdosea,  tho  oleoraatn.  of  male  fern  acta  as  a  violent  poiaoo, 
prcxliicingexoei4flivega»tro.intestinal  irritntlon,  vitb  pronounced  general 
weakncw),  giil<line!'»,  stupor  deepening  into  coma,  tremors,  cramps  la 
tbo  extromittoK,  amaurosis,  etc.  In  a  caso  reported  by  Dr.  Bayer  {Praj. 
Med.  Wock.,  xiii.,  1888).  there  was  blindness  of  one  eye  after  recovery 
of  ooDSciousnoM.  £ight  ffrommcti  of  tho  extract  hare  caused  death  io 
a  child  about  three  yeare  old ;  eix  drachms  of  tbe  uleorcein  bavo  proved 
flitftl  in  the  adult  [,Therap.  Mofuttthe/te,  iii.,  1889  ;  Miinchn,  Med.  iroA, 
xxxvii.,  1890;  L<tKcet,  1S82).  Professor  Frobner  ba.s  shovrn  that  in  ad- 
male  the  oleoresin  causes  hemorrhagio  gaatro-entcritia  aud  cystitis,  with 
violent  paroucliymatous  nephritis  (Monatsh^e  PraJct.  Thierheitk^  1890). 

Pbpo,  U.S.— Pwrn/i^m  Seeds. — The  seeds  of  tbo  ordinary  ptnapUo 
aro  a  most  valiinble  remedy  in  cases  of  tapeteorm,  perhaps  oven  mora 
efllctcnt  thau  the  male  forn,  nnd  perfectly  harmless.  Two  ounces  of 
the  seeds  may  be  beaten  up  with  sugar  into  an  eleotuar)',  or  with  water 
into  an  oniHlBion,  and  bo  taken  fliating  in  tho  morning,  tho  patient 
having  dioto'J  the  previous  day.  Some  hours  after  their  adniinistmtioD, 
a  brisk  purge  should  bo  given.  Mr,  I.  G.  Wolff  osscrts  that  the  active 
principle  is  a  resin,  which  bo  has  found  efficient  tn  doses  of  finoon  grains. 

ToBPENTiKE,  in  doses  of  half  a  fluidonnce,  has  been  itsod  in  cams 
both  of  tapeworm  and  of  rotind-iearvi.  It  is  cfllcient,  but  is  liable  to 
produce  unploo^int  offucttt,  and  should  bo  employed  only  when  other 
remedioB  have  been  useil  without  success  or  .ire  not  to  bo  had.  It 
should  be  given  in  comblnatioa  with  twice  its  bulk  of  castor  oil. 

Graxatum,  U.S. — Pomfgmnate  Itind. — Tbo  bark  of  tho  p<Hnegranate 
root  ia  oQicient,  though  verj-  unpnIutnblOr  against  the  tapaoorm.  The 
decoction  of  the  fresh  root  (5it  to  Oj)  is  to  be  preferred;  a  pint  of  ifc 
to  bo  taken  in  three  doses,  an  hour  apart,  before  breakfast.    The  Frenck 
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cb«mi8t  C.  Tnnrct  has  {Bol*t«d  from  the  bark  Tour  alknloids  {Bvll.  dc 
Tkerap.,  xcviii.  316),  of  whieh  two,  pelletierine  and  isopdletierine,  havo 
been  found  by  Dujonlin-Boaumetx  to  be  active  tntniariiJuN.  It  in  F>rntoiJ 
that  ir  lufflciont  amount  tboy  act  In  tlio  ftame  mnnnor  upon  tbo  bi;{hcr 
ftnimnl«  iw  docs  cuiiito,  cnui^ing  pnralysis  of  tbo  motor  nervoa,  without 
affecting  flunii«tion  or  musculnr  controctiiity  (Ibid,).  The  done  of  the 
wilu  of  the  HlknloMs  \»  snld  to  bo  4.6  ^rnitis.  Tbu  efficiency  of  pcl!«- 
lierino  aa  an  nnthtilmintic  b&s  been  confirmed  by  viinouK  (jlinicianA.  It 
hA8  by  eomo  boon  iis«4l  in  doses  of  twenty  ^raina.  Dujardtn-Bcttutnots 
alHO  has  employed  it  Buccowftilly  in  Mtinifro'*  disoaso,  and  Btat«*  that 
liypodonnic  injections  of  six  grnins  produco  in  man  Bcvoro  Toitigo  and 
miueular  vreaknesat  wilb  great  retinal  coiij^oation.  1  havo  Mon  live 
ffrainit  cnuHO  in  the  n'Init  prononncwl  mtwcular  wodltncns  nmounting 
almost  to  gcnornl  pamlysis,  and  a  number  of  ca^os  hare  boon  roporlcd 
in  which  it  han  produced  in  infanta  symptoms  ao  MsroroM  todiM-uum<ro 
ita  omploymont  in  patient.^  of  that  class.  (Soo  Bull,  de  Therap.,  IxxviiL, 
lixir.,lxxx.,  cxi.,July,  IS86  ;  al«o  Uniwrsiry  Affd.Maga2ine,i.639.^  M. 
Galetownki  baa  uat-il  pL'Ilulierine  iu  pnralyi^'iB  of  iho  third  »nd  sixth  pnira 
of  Dorrea  with  aeaorted  good  reeults  {Brit.  Med.  Journ,,  Not.  i!d,  IbbS). 

Tvniob  faas  boon  umA  by  Dr.  Xenma  CnmpI  (It  Matxoglttare  l^edfeo, 
■betnotod  in  Buffalo  Med.  Joum.,  Oel.  13B6)  fur  the  destruction  of  lap». 
tportn;  he  gives  half  an  ounce  of  castor  oil  in  the  oveoiug,  in  the 
morning  two  riroehms  of  thymol  divided  into  twolvo  do)W«,  ono  to  bo 
token  every  quarter  of  an  hour,  and  twenty  minuloH  after  the  last  dow 
of  thjTnol  anotbor  do»c  of  cantor  oil.  It  is  also  etatod  that  Fvdorici 
bus  found  the  remedy  rory  effective  againut  the  Aacytottoma  du^denate, 

Mcci^KA. — Cotchaye. — The  sharp,  rigid  baira  of  the  pods  of  Mticuoa 
prurions,  nn  Eoot  India  ]>lfttit,  wore  Airmorly  used  in  ciu^w  of  tlio  round- 
iform.  They  are  believed  to  kill  lbs  worm  by  piercing  it.  The  pods 
Kro  dipped  into  molat^tioa,  the  haira  scraped  off,  and  a  tablespoon fiit  of 
the  thick  mam  given  to  an  adult — a  tea«poonf\il  to  a  child — morning 
and  evening,  for  throe  dnyii,  after  which  a  brisk  purge  is  adminititorod. 


Xauala,  U.S. — Kamaia. — The  hairs  of  the  fmil  of  Itotllent  tino 
toria,  a  plant  cultivated  in  India  a^  a  dye-f^tnC  It  U  euiid  to  bo  OQ 
olHeiunt  pa roxi t tilde  iu  casoB  uf  ttipetcorm.  It  i*  an  orungc-rod,  very 
inflammable,  granular  powder,  mixing  with  water  with  nomo  difHculty, 
and  containing  traces  of  a  volatile  oil  and  coloring  ro«iuoidii,  Ui  one  of 
which  Dr.  Anderson  has  given  the  name  of  JiotlUrin.  Kamala,  in  full 
doaoi,  ia  actively  purgative,  indeed  dnmiip,  and  Bometimen  eaumes  aUo 
nauBcn  and  vomiting.  It  Imports  ils  virtues  to  alcohol,  and  hence  may 
bo  exbibited  in  tbo  form  of  tincture.  Tbo  doeo  of  the  powder  is  from 
ono  to  two  draehmn  sii^ipondod  in  eyntp,  given  in  the  morning,  and 
ropoat4xl  ID  eight  or  ten  bouts  if  it  do  not  puigo. 


FAiOLY  nL-DIGESTA^TTS 


In  titis  fhmily  aro  associated  a  fow  rcmodios  which  aro  luod  to  aid 
till)  nlimcnluiT'  caniU  in  dissolving  tbo  rorioue  artiolc6  of  food. 

PBPSINUM  SACOHABATUM.    D.S.-PBPSIN. 

As  ovory  oiiq  knows,  tlioru  ii^  Hccrctgd  hy  tlie  giutlric  ginnda  a  peom 
linr  nib umi nous  body,  wliicli  lias  tlio  power  not  only  of  ooagulatiiiig 
nlbumon,  but  nl»o,  with  tho  aid  of  acidutntod  irAtcr,  of  rcdiiuolving  it* 
To  thiH  principk  the  nntne  of  popxin  ban  long  boon  given.  A  discus, 
nion  of  its  nnttire  and  properties  \f'oiild  be  mora  in  place  in  a  work 
on  physiology  than  in  ono  on  thcrnpcuticB. 

The  dried  atornach  of  calves  has  been  used  since  time  iRimemoiial 
for  tbo  ptirposo  of  coagulating  miLk,  by  housowivoa,  with  whom  it  ta 
customary'  to  place  th«  dried  vincuii  in  wine,  and  to  call  the  liquid  thus 
formed,  as  well  a»  the  prepared  stoinncli.  rennet.  It  ia  stated  by  Dr. 
Janice  Gray  {E<}\nt.  Med.  Journ.,  Jan.  1853)  that  Tflnnot-wino  should 
be  of  Buch  Btrength  that  ona  tea^oonAil  of  it  will  coagulate  a  pint  of 
milk.  ilc-DQiit  id  suid  to  have  boon  long  used  in  England  aa  a  domestic 
remedy  in  dynpopsia  (Med.  ISmet  and  Qaz.,  April,  1867).  In  South 
America  the  inner  Poftt  of  the  giisitard  of  the  ostrich  ia  atatod  to  b« 
put  to  a  aimiloT  uao  (E.  S.  Wayne,  American  Journal  of  Phnrraaey,  1868); 
and  in  our  own  country  tbo  dried  girrards  of  chickens  and  turkey*  ara 
no  loss  rnmoua  among  mcdically-iuclinod  bousewivce. 

Dr.  Corvisort,  of  Paris,  is  assorted  to  have  boon  the  first  to  propooa 
the  nxo  of  the  active  prinoipio  of  the  atomnoh  in  feeble  digotttion;  and 
,  of  latter  years  the  manufacture  and  consumption  of  pepsin  bnvo  become 
very  groat.  Tarious  procoawa  have  been  suggested  for  the  prcparatkift 
of  the  dnig,  bnt  none  of  them  yield  n  pure  proximate  prineipio,  if 
mdeed  pepsin  have  really  rach  nature  and  be  not  an  albuminouk  body 
of  varying  constitution.  By  mo^t  of  the  methoda  of  manufacture  tbo 
pepsin  is  obtained  in  tho  form  of  a  viscid  fluid ;  and  to  change  this  into 
a  powder  requires  the  addition  of  sttirch  or  sugar,  so  ihnt  iho  powdered 
pepsin,  an  sold,  contains  a  considerable  percentage  of  foreign  matorial. 

Whatever  form  of  pepsin  bo  used,  if  good  ofTcctn  aro  to  bo  obtained 
ft-ora  it  it  must  bo  given  with  acid,  unlew  Indeed  there  bo  reason  to  be- 
lieve that  this  constituent  of  tho  gastric  jiiieo  is  not  wanting.  Alooliol 
deslroyn  the  digesting  power  of  pepsin,  and  therefore  wines  are  inferior 
proparalionB  of  it  The  reactions  of  pepsin  with  organic  aad  inorgaoto 
MO 
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lers  aw  roty  complex,  mnd  not  w«]l  utitlorelood:  confwqiionlly  t 
Ink  tho  pliygician  slioulJ  eBchoiv  all  ulixira  or  cuiniiuuDd  prupurntiona 
of  tbc  drug,  using  only  tho  powilorcd  pepsin  or  a  glycerolo  of  popein. 
or  ft  ft-cshly-prcparcd  dijifcetivo  solution  oP  vvatcraQd  muriatic  acid,  or 
glycerin,  wator,  nnd  inuriiitie  acid.  If  olhor  romodioa  are  to  bo  ^iTon, 
it  U  no  great  hanlmbip  to  write  a  second  prou-ription  for  thoni. 

Tbbeiapectic9. — It  ia  n  qimsiion  of  KOtno  inipurtanco  to  dccido  how 
}tir  pepsin  i»  v&luablo  and  roUnblo  ae  »  modicino.  It  is  crident  that 
any  influonoa  Jbr  good  vrhioh  it  possosscH  is  dopondonl  upon  its  BOlvoat 
power,  and  tbat  tbls,  thowforo,  is  a  mt'isuix)  of  its  value.  Aooonling 
to  tUo  cxporimenta  of  Dr.  C.  h.  Itana,  which  eoem  to  be  very  reliable, 
good  popsin  ought  to  dissolve  in  tho  xtonuich  twenty  times  iU  weight 
of  albumoQ ;  and  tho  U.S.  Pharmaoopteia  roquiros  that  the  pcpHin,  aided 
liy  hydrochloric  acid,  should  dissolve  fifty  timcH  its  weight  of  coagu- 
lated figgnlbumcQ  in  five  or  nix  houn;  but  it  w  very  doubtful  whether 
twenty  per  cent,  of  commcrvinl  pcpnin  will  do  this.  Oae  of  two  con- 
clunions  Recms  to  bo  ineviiablo:  otiher  tho  dosos  of  popsia  liabilunlly 
used  nro  pri:postorou!i!y  timall,  or  cIho  pepftin  acta  upon  the  momacb 
itiwlf  in  flome  way  as  n  eliinulanL  Clinically,  pupsiu  has  been  used 
with  awwrted  advantage  in  tbo  h99  of  4igetttve  potofr  in  adults,  whether 
or  oooarring  in  tho  course  of  olhor  afToctiona.  Probably  foiir- 
^fifUka  of  ibb  drug  whIcU  has  been  given  has  been  inert,  cither  originally 
or  from  tho  method  of  ita  adminietration;  and  in  the  great  majority 
of  coaoii  the  good  that  has  been  achieved  has  boon  probably  duo,  not  to 
tho  popsiii,  but  to  tho  regulation  of  tho  diet  and  habits  of  tho  patient 
and  to  tho  drugs  which  have  been  exhibited  along  with  the  nninint 
fonncnt.  Its  value  has  been  overostimotcd,  and  it  haa  been  given  to 
nduUs  in  ridiculuusly  small  doeoa:  at  loo^t  half  a  drachm  of  tbc  com- 
mercial article  (hnuLd  bo  givon  at  a  doso.  Tbo  toslimony  as  to  tho 
value  of  ])cpHin  in  diHcascs  of  young  children  Is  very  atrong.  To  nuch 
it  is  generally  given  in  doses  nearly  as  large  as  those  usually  exhibited 
in  the  coRCH  of  a<]ult«.  If  wo  roprosont  tho  abeoluto  digesting  power 
of  ton  grains  of  peptdn  as  x,  it  is  oridont  that  x  roproaonts  a  propor- 
tionatctj  much  greater  power  in  tho  prima)  vtso  of  a  child  than  in  those 
wf  an  adult.  The  use  of  pepsin  in  children  is  therefore  much  more 
rational  than  in  adultn;  nnd  tny  own  experience  is  in  clo«}  accord  wiib 
what  seem  to  me  tho  dictates  of  common  aonM :  in  the  chronic  indign. 
Hon  nnd  consoriucnt  diarrktea  of  young  children  it  may  bo  tried  with 
groat  hope  of  benoiit.  To  a  baby  six  months  old  firo  grains  may  bo 
^iven  in  a  liltlo  acidulated  water  after  each  feeding. 


Pamcbe.vti»  has  boon  extensively  used  in  dj-spcpsia  as  a  digeatant 
in  lieu  of  pepsin.  Its  value  is,  bowovor,  problematical.  For  action  it 
rctjniree  the  presence  of  an  alkali,  and  in  the  acid  gastric  juioe  would 
not  only  not  act,  but  would  itself  in  nil  probnbitiLy  b«  digested  nnd 
de«troyed  aa  a  formont  {Kew  York  Medical  Record,  zl.  396).     Dr.  J. 
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EXTJtAtrSOVS  nEMKDlES. 


Milnor  Fothcrgill  proposes  to  prevent  tliis  dwstniction  of  pancicalln  by 
Qilmiiiiatci'in^  ten  to  fiHeen  f^ntinA  of  bicarbonnto  of  floJiura  with  the 
iloso;  but  it  18  not  probnbto  tbat  this  nraoiint  of  alien)!  woiil<l  Hufflcicntl^ 
Kltor  tho  jTOfltrio  Juice  to  allow  of  the  cucape  of  ibo  pancr»&liD. 

BXTRACTUM    MALTI.     U^. 

Kftlt  la  llie  sc«d8  of  tlie  ordinary  barley  caused  lo  ontor  iWTt" 
cipiont  etago  of  gorminntion  by  arlificial  meanB  and  dried.  It  is  pro- 
piirod  by  tioaking  the  graiDn  in  water,  plaoing  thorn  in  bcnpa  in  a  room 
of  moderate  tompcrntiirc,  anrl  by  occasional  turning  prcTontinp  tho  heal 
given  otr  dm-ing  tbc  process  of  germination  from  accumulating,  and 
finally  killing  tho  gorm  by  bimt.  Tb«  color  varica  from  palo  amber  to 
black,  according  to  the  degroo  of  tho  boat  asod  in  drjing.  There  ts 
formed  during  gcrtniniition  a  peculiar  fcrmont,  diastase,  ono  part  of 
wliith  is  ablo  to  convert  about  two  thousand  parts  of  starch  into  dox- 
Irin  and  glucoao.  Tho  Eiirartvm  Maltt  of  tho  U.S.  PhnrranoopcDia  ii 
made  by  rapidly  evaporating  an  infusion  of  malt  lo  tho  consistency 
of  a  thick,  boney-lilio  liquid  at  a  icmporoture  not  nbove  130°  R  It 
should  contain  practically  all  tho  diaBioso  of  tho  malt.  Tho  odor  of 
tbo  extract  of  malt  is  slight  ajid  pocmliur,  the  tnste  awoot,  and  tho  ro>  | 
action  to  paper  distinctly  acid.  It  diwwlvee  ft-ooly  in  water,  i«  precipi- 
tated by  ulcohol,  tannic  acid,  mercuric  ohlorido,  and  various  olbor , 
metallic  Baits.  Commercial  malt  extracts  vary  greatly:  some  of  them 
nro  pmcttcally  prcparatinna  of  glucoi^e,  othoni  nro  of  tbo  naturo  of 
strong  or  weak  bocn,  True  cximct  of  malt  contain*  no  slcobul  at 
nil.  Extract  of  malt  lias  boon  largely  used  in  canoa  of  dij^cnse  witk 
failing  nutrition,  and  ©specially  when  the  power  of  digwaling  sab- 
dtanccfl  is  fooble.  When  it  contains  lately  cither  glucoM  or  alcohol 
It  affords  food-mntorial  to  the  system;  but  tho  imporinnl  qut'-«lion  fui 
Iho  therapeutist  '\s.  How  far  is  it  poaaihlo  in  diitcaHo  to  aid  in  tho 
digestion  of  starchy  subHtances  in  the  stomach  and  iotoatinott  by  tho 
11*0  of  diftstaao?  R  IT.  Chittenden  and  G.  W.  Cumminn  Imvo  mada 
B  Borics  of  invesli^tiona  in  order  to  determine  tho  conditions  which 
aro  necMsary  for  the  amylolytic  action  of  diastaao.  They  find  that  it| 
acta  better  in  a  neutral  than  in  an  nlknllno  solution ;  thai  proleid  mat- 
teni  when  prisftent  in  tho  alkaline  solution  prevent  tho  retarding  influ- 
ence of  an  alkalino  carbonate;  that  nciitrnt  peptone  exerts  n  direct 
stimulant  effect  on  the  amylolytic  action,  but  that  its  greatest  amylolytic 
action  is  olMBrved  in  thu  presence  of  prototd  matter  partially  ealuratcd 
with  acid,  althougli  &  larger  percentage  of  acid-protetda  may  causo  com- 
pltitc  detraction  of  tho  ferment.  These  ro^MiUs  novm  to  prove  that 
diastase,  whon  taksn  into  tho  stomach,  must  eooaor  or  Inter  be  com- 
pletely destroyed  by  the  gaatric  juice,  and  that  in  order  for  it  to  haro 
ODv  distinct  cITect  upon  digcation  it  must  he  given  at  the  beginning  of 
the  meal.  In  cancer  of  tho  stomach  and  other  disoasefl  in  which  the 
cofltric  juicai  lack  acidity,  tho  Action  of  diastase  upon  stArcli  most  bo 


DIGBSTA  STS. 

more  prononnced ;  but  onforttinntely  tho  failare  of  tbo  etArch-digeetion 
ia  iiHuallj  associated  with  gaHtric  hyperacidity. 

PAPAIN. 

Tho  Carica  Papaya  is  an  terbaceouB  two  univoraaUy  cuUi%-otcd  io 
tropical  countriee  for  iU  fruit,  tho  papaw,  the  juice  of  which  yit-lds  a 
peculiar  ferment,  to  which  tho  nnm«  of  PapaiA  was  ^ven  by  M.  Wurtx, 
bpt  which  Ih  DOW  gonomlly  koown  by  tho  name  orijirinaled  by  Pckolt., 
Papayotin.  This  eubstaaco  is  a  ferment,  which  hoa  th«  power  of  dii>- 
Bolring  fibrin,  inuficular  fibrcf),  tiBBUoa,  etc.  According  to  M.  AVurtr, 
one  part  of  Papain  in  allcaltno  eolation  at  a  ttimpcraturo  of  40"  C.  ta 
cnpnhic  of  dinsolving  one  hundred  and  Bovonty-firo  parts  of  moist  fibrin, 
which  it  conrorts  into  a  peptone.  &L  Wurtz  aflin&s  that  it  malco«  no 
difference  whother  the  soWont  solution  bo  allcnlino  or  acid,  but  Brunton, 
Wyatt,  and  Martin  itato  that  as  little  as  ono-half  per  cent,  of  hydro- 
chloric atnd  arrosta  tho  digestion.  Albrccht,  however,  rcoSImid  that 
hydrochloric  acid  hastens  tho  action  of  papain,  and  etat«8  that  the 
ofllcinal  propamtion  in  use  in  tho  Paris  hospitals  is  an  acid  one.  It  is 
(Vu-Lhor  stated  that  in  ordfir  to  convert  fibrin  entirely  into  pure  peptone, 
BO  that  nitric  acid  will  produce  no  precipitate,  tho  proportion  of  the 
ferment  must  bo  at  least  three  per  cent,  and  the  digestion  must  con- 
tinue for  forty-eight  hours.  Papain  first  coagulates  milk,  then  precipi> 
tatOA  it,  and  finally  digests  it-  Into  a  thin  fluid.  Taken  into  the  stomach, 
papain  has  no  action  upon  the  lirin»  tiseuos,  but  one  grain  of  it  injected 
directly  into  the  blood  is  gnfficlont  to  cause  death  in  a  very  short  tims 
in  rabbita  or  in  dogs.  Ita  action  on  albuminoidn  it  Raid  to  resemble 
that  of  tr^'psin  rather  than  that  of  pepaio.  (Soo  Martin,  Brit.  Med. 
Joitrn^  July  2!>,  1685.)  As  it  appears  in  commerce,  papain  is  a  {^Tayisb, 
very  fine  powder,  which  in  its  odor  and  taitto  atrongty  auggests  pepsin. 

TaEKAPEtiTics. — Papain  has  been  used  in  medicine  as  a  subslituta 
fhr  popain  in  the  treatment  of  dyspepsia  and  gaatrie  caUtrrh,  in  do!»es  of 
five  or  ten  grains.  It  has  also  been  very  highly  rooommeodcd  for  tba 
purpose  of  destroying  organic  tissues  of  low  typo,  Thus,  in  dipkfJteiin 
the  mmt  romarknblo  rosults  are  claimed  from  ita  uao,  Dr.  A.  .TncobI 
(_Thfrap.  Oaz.,  ii.)  aOirming,  for  instance,  that  in  a  few  hours  it  entirely 
romoTca  diphtheritic  morahranos  if  it  bo  ttotAy  apjiliod  erery  hoar,  or 
more  froquontly,  in  the  furm  of  a  mixture  of  one  port  of  papain  and 
two  parts  each  of  water  ond  glycerin.  It  has  also  been  employed  tar 
tho  destruction  of  the  thickoningof  chronic  eczemA,  of  icor^  of  pyoqatie 
memArants  surpounding  old  Binuses  or  nbiiceasoa,  and  oren  ot rpithtHoma. 
It  is  not  caustic,  hut  simply  dissolves  the  diseased  tissues,  and  is  anid  to 
cauao  no  pain.  (See  Sirmingham  JiTed.  Rev.,  May,  1886.)  In  oxperU 
mentfl  at  the  University  of  Pennsylvania  commercial  papain  of  the 
moat  oetoemed  brand  ftiiled  to  exert  any  solvent  power  over  albumi- 
noD>  subatancea ;  and  in  tho  pmcticnl  uw  of  tho  remedy  the  pracU- 
tioaor  ahoold  bo  careAil  to  aoo  ^lat  tho  material  employed  is  active. 


FAMILY  IV.-ABSORBElSrTS. 


Tais  clase  oontainB  rotnediofl  whicb  oro  asod  for  tho  purpoflo  of 
abaorliing  acrid  and  dclolnrioua  maUirinU,  auch  tia  ofTcnaivd  discbnr;^ 
on  tho  exterior  of  tlio  body,  and  acrid  eoorotionfl,  or  tlio  irrilanl  prod- 
uctfl  of  the  partial  docompomtion  of  fbod,  in  the  Blimcntary  caru). 
For  iLo  first  purpoao  vcrj-  fine  dn,-  oorth  and  pliwtor  of  Parin  are  used 
to  some  extent  in  practice ;  but,  as  their  omplOTmont  ia  purolj  in  tb« 
prorince  of  the  ntrgeon,  I  ehall  eay  no  more  about  them  hers. 

OBUJICOAL. 
Cbftrcoal  ia  ofKcinal  in  tho  U.S.  PharmocopcaiA  in  two  forma : 

Carbo  Liaxi. — Charcoal  prepared  ftom  wood. 

Cabbo  AmHALis-^^rifnuit  (^areoalt  proporeil  (Vom  bone. 

Charcoa,!  for  modicinal  piirpoioa  should  be  made  out  of  a  ligd. 
porOKs  wood:  that  proparod  ftrom  tho  yonng  shoots  of  the  wIUow  or 
of  th«  poplar  ia  almoat  eioluaiveljcmplojod.  It  in  a  black,  brittle  aah- 
etaneo,  and  should  havo  raoro  or  less  luBtro.  It  haa  a  very  romarbable 
power  of  nbiiorhing  many  ttmoa  its  own  balk  of  gases,  and,  vrhun  ex- 
posed to  tho  air,  incronsos  rapidly  id  woifiht.  It  should  thcroforo,  when 
intended  for  modicinnl  purposes,  bo  powdered  as  soon  as  it  ia  burnt, 
end  pnl  in  omalt,  complotely-filled,  closely-ecalod  boltlos. 

Animal  charcoal,  or  bone-black,  formed  as  It  Is  by  the  partial  bumtog 
of  bonos,  contains  a  largo  percenta^  of  the  phonpbate  and  tho  car- 
bonate of  calcium.  Although  thin  docs  net  iDterfcre  vith  its  itrictly 
modipul  employmont,  it  does  with  m:iny  of  its  ^eoa  in  pharmacy;  and 
oonBeijnontly  the  U.S.  Pbarmacopteia  directs  that  a  Par'^jied  Anmal 
Charcoal  {Carbo  Animalis  PMrificatvs)  bo  prepared  by  digoating  ordinary 
animal  charcoal  in  diltito  muriatic  add,  by  which  all  the  lime  salts  on 
diasolvod  out,  washing  tliorougbly  with  water,  and  heating  to  redness. 

Bone-black  p09se<iaea  absorbing  powers  far  greater  than  thoso  of 
ordinary  or  wood  charcoal,  and  takes  up  colonng-mattors,  alkaloida, 
and  other  substAncoa  from  aoluliona:  it  \s  thcroforo  very  oxtonsircly 
used  in  phnrmncy,  as  well  as  In  the  refining  of  sugar,  and  in  ntber 
processoa  of  tho  art«. 

TntiiApECTlCB. — Charcoal  ia  asod  externally  as  an  absorbent  and 
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tlitunfectant  drctuitig  to  /out  wounds  and  vtcers.  A  charcoal  poultice  muy 
b«  made  bj  adding  one  to  lliroo  draclima  (nccorJioK  to  eijio)  of  pow- 
dered charcofti  to  a  flnx80«d  pt>nltioo;  or,  ns  tho  Britinb  Pliarmucopceia 
dirwu,  two  ounces  of  broad  may  bo  vfvU  mixed  with  ton  ounces  of 
varm  water,  an  ounce  and  a  half  of  flaxseed  meal  th<>rougbly  etiiTt^d 
in,  and  to  th«  cataplana  thus  formed  two  drachms  of  powdered  cbnr- 
coal  addod,  and  one  drachta  sprinklod  uti  tbo  Hurfuce. 

Intornallj',  ohnrconi  is  omployed  a.i  an  absorbent  in  those  cases  of 
nuuto  or  dironic  indigestion  in  which  tboro  are  oifuuDtvu  liquids  nad 
ffiaee  \n  tho  alimootary  canal,  giving  riso  to  loc^l  sjrmptome  and  foul 
diacbargoa:  in  this  way  it  is  eomotimce  employed  in  dt/spepsia,  cardi- 
aigia,  and  aimllar  disorders.  Il  is  at  least  coacolvnblo  thai  charcoal 
giTWi  very  fVooly  should  aocumulabe  in  the  alimontitry  caual  and  luo- 
ehOBJcally  causo  serious  trouble:  for  this  reason,  itfi  habitual  employ 
meat  is  gunorully  combined  with  that  of  laxntivos. 

On  accouut  of  its  power  of  absorbing  alkaloids,  purified  animal  char- 
coiil  has  been  rucommcuded  iu  poisoning  by  aubstaucos  of  that  cios*. 
It«  octioif  id,  however,  too  slow  for  much  good  to  bo  «xpoctod  th>ra  its 
use.  If  ^ivou  at  all,  it  should  bo  exhibit«d  very  fVoely,  sinco  at  leoflt 
half  an  ounoo  of  it  is  suid  to  bo  rtfq,ULn>d  for  tho  abeorption  of  one  grain 
of  thu  poison. 

Adulvi&tbatiom. — ^Tbe  ordinary  dose  of  charcoal  is  fVom  half  on 
ounce  to  one  ounoe.  Except  in  a  mechanical  way,  It  (a  perfectly  In* 
Doouous  in  any  dose. 
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DlsiMrtOTANTS  are  substanooa  employod  for  the  prerontioD  or  d»- 
•tructloQ  of  noxious  miasmata  or  ofBuvia.  It  is  evident  thai  Uto  ooo 
tiiloratioD  of  tboso  materials  bolongB  to  the  prorinco  of  bygioM  ratker 
than  to  1  hat  of  therapeotice,  ntux  th«ir  emplojrtnent  U  hygienic  ratiur 
than  medicinal,  preveatlTo  nithor  thoJi  curallvo.  The  import&noe  of 
dininfoction  is,  howovor,  so  gr«ab  that  I  shall  troat  of  it,  although  nrj 
briefly.  For  Atrihor  details  the  reader  is  referred  to  the  olMrioal  woric 
of  Valliii  aud  tho  able  report  of  the  Committee  of  the 
Health  Anaocialion,  1S8}. 

AH  diaease-poidODs  m»y  bo  divided  Into  those  vhioh  Rre  £eoi 
or  multiplied  vithin  the  human  body  aud  thow  which  arise  w^y  mth 
oat  the  body.  To  the  former  I  shall  apply  the  term  "  oootagiODS,"  to 
the  latter  tho  torm  "miasms."  Of  tho  nature  of  minsma  we  hare  no 
definite  knowledge,  but  it  is  probable  that  in  many,  if  not  all,  cases 
they  nro  organic  entities.  It  !s  certainly  established  in  regard  to  vtry 
many  contagions  that  ihoy  are  living  forms,  and  for  pracLioal  porpoMS 
all  coutAgions  muBt  l)&  considered  to  be  of  such  nature.  In  the  experi* 
mental  study  of  the  powor  of  poisonous  agents  over  tho  contogiotis,  nro  ' 
on}  forced  to  take  as  the  measure  of  the  power  of  suoh  agents  the  io- 
llaouce  which  they  exert  over  the  lower  forms  of  life.  IVe  hare  no 
better  criterion  for  jud^ng  of  the  efToctiToncsa  of  diainfiKUuib  agODls 
upon  miasms.  It  must  be  rumembcrod  thit  these  poisoDa  are  not 
oecessarlly  connected  with  bad  odors,  but  may  in  a  most  dondly  form 
saturate  the  air  in  an  apparently  clean  chamber,  while  the  cmanattooa 
fkrom  the  most  stinking  cesepoul  muy  bu  fV<x>  from  them.  It  is  probo- 
blo,  Iiowevor,  that  foul  gases  are  of  themselves  able  to  produce  syetemlo 
depression,  although  not  definito  disease.  It  is,  therefore,  always  im> 
portnnt  to  prorent  the  giving  off  of  foul  gJLaes  fVom  maasoa  of  decom- 
posing matter. 

An  antiseptie  is  sot  always  a  germicide^  thoogh  a  germicide  is  always 
an  BQti^optlc.  The  anliscptio  ia  a  substanco  which  has  tho  power  of 
preventing  putrefaction, — tliat  ia,  the  growth  of  the  organisms  which 
produce  putrefaction;  whereas  tho  germicide  is  a  eubstnuce  which  is 
capable  of  killiDg  diaeasd-germs  and  their  spores,  which  entities  are 
much  more  resistant  than  are  the  bacteria  of  putrefaction :  thus,  alcohol, 
COmraoD  salt,  borax,  sulphate  of  ii-on,  and  ma.Dy  other  agents  commonly 
tised  aa  antiseptics  do  not  even  iu  coacentrated  sotulioa  destroy  tho 
spores  of  bacilli,  and  consequently  ore  not  gennioides. 
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A  quostion  ol  tbtj  gr^ve  JniportaDco  n&turaJly  arises  here,  u  to  tha 
exact  provmcu  of  diaiufocliDii  when  aj>[)lioiI  to  couUi^ods  ;  or,  io  olUor 
wor(i«,  la  it  possible  to  ilostroy  thctu  io  the  air?  It  is  a  law  whicb 
holds  everywhere,  tlint  tho  moro  im  perfectly  <le?eloptul  animal  or^an- 
israa  aro,  ibo  more  uiaacious  arc  tlioy  of  Uf«;  ahiu  oxperieaco  has 
shown  that  all  substances  actively  poisonous  to  contagions  aro  still 
more  poisoQous  to  tho  germinal  matter  of  human  beings,  and  that  it 
may  b«  laid  down  as  a  gunenil  prupouiUua  that  it  is  impossible  to  de> 
stroy  tho  contagion -germs  in  the  confined  air  of  a  room  while  men 
or  womou  remain  in  tho  upartinont.  Wbon  it  comes  to  tbu  gcnoniL 
Btmosphoro,  to  attempt  t»  disinfect  it,  to  eesay  the  deatruotion  of  a 
wido-spread  poifton,  Aucb  a»,  for  exampio,  cxtRts  in  a  nmallpox  epidemic, 
is  simply  so  ohildiah  lu  to  nocd  no  discussion  to  show  ila  utlur  futility.* 
It  is  well  knoivn  that  contagions  diluted  beyond  a  certain  point  aro 
powerloss,  and  tlio  adnviwioa  of  larg»  qtiAntitiM  of  fretK  or  pure  air, 
or,  In  other  words, //■««  ventilation,  is  Ibo  only  moans  at  our  comnaam' 
of  disinfecting  rooms  in  which  there  are  human  beings.  Io  7ontilatiiiu 
an  ajiortmeut,  it  must  always  bo  rvmcmburud  that  it  is  not  merely  air, 
but  pure  uir,  that  is  rer^uirod.  To  ventilata  one  room  into  another,  aa 
is  sometimes  done,  is  foolishness;  to  open  a  window  with  tha  wind 
blowing  over  a  miasmatic  swamp  or  an  open  iwwer  maybe  but  to  invito 
diaCASo.  Tbe  opportunity  to  destroy  disoaso-gorms  is  to  bo  found  not 
aftor  Ihoy  have  been  dispersed  into  tho  air,  but  while  they  aro  still  in 
oonneotion  with  the  various  solids  and  fluids  passed  iVom  the  body  or 
brought  in  contact  with  It.  In  moat,  if  not  alt,  contagiooa  disoaaoa  tho 
poiaongerma  are  eliminated  in  largo  quantities  with  tho  urinary  and 
fiaoal  dischargoa;  it  i-s  of  vital  importance  to  act  on  the  excretions  as 
soon  oa  ihoy  loavo  tbu  body  ;  and  tbu  disinfectant  should  bo  plocod  in  tbe 
receptacle  before,  not  after,  it  is  used.  To  allow  any  excretion,  sputum, 
or  oUiOr  infected  discharge  to  exist  for  a  moment  undoatroyod,  or  at 
least  unJevitalized,  is  moat  culpable  neglect.  Spit-cups,  urinals,  etc., 
should  therefore  have  tbe  difunfectanC  in  tbom  whilst  waiting  for  use. 

Tho  naturo  of  miasms  b  not  known.  Over  many  of  tbom — ma)< 
aria,  for  example — wo  have  no  control.  Those  which  we  are  able  to 
influoQCo  are  almOHt  nil  the  results  of  nninial  or  of  vegetable  dec^tinpo- 
aition,  eilhor  alone  or  conjoined.  After  these  poisons  bare  been  pro> 
dacod  and  difTused  through  tbe  air,  tbcy  are  pt-obably  in  great  parb 
boyond  our  reach.  Tbo  only  thing  that  can  bo  done  is  to  diluto  thorn, 
precitwly  as  in  regard  to  contagions;  and  lioncc  free  ventilation  is  tho 
only  roliablo  disinfectant  under  thoso  circumstances.  The  stinking 
gases  aro  probal>ly  of  use  as  indicatoni  of  tho  prosonco  of  mora  subtile 
poisons.  Tho  gases  which  a.i\i&  from  ccospook  and  similar  dopoeitoriei 
no  doubt  net  as  carriers  of  tbo  peculiar  poisons  produced  in  Iheiio 
places,  and  it  may  be  that  dostructEoD  of  the  gas  causes  a  dopoaitioik 
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of  tbo  orgaoic  poieou.  This  \«,  howovor,  merely  cpccotatEon ;  tt 
proved.  Moroovor,  tho  dopositian  of  h  poison  in  au  apartment  un 
odranta^.  Even  if  ib  wore  possiblo  to  make  an  npartmcnl  nppia 
to  tbo  emcll  ptiru  by  dostrucUoa  of  ita  Btiokiog  ga«os.  no  good  irouU  V 
accomplished  b}*  m  doing.  Wido-opon  windows,  grent  draiij*bts  of  Dud 
air,  aixi  th«  ouly  proper  d i«tQfectant8  ibr  a  close  room  or  a  ooisoBii 
hospital-ward.  T)io  uttompt  tto  ofton  indulged  in  to  purify  bucIi  apoil 
meats  by  littlo  snucers  of  cblorinatod  limo  or  of  carbolic  acid  would  bi 
sxcoodingly  ludicrous  if  It  wero  not  for  Uie  fri^jlilftil  roMilu  of  tlic  Oih 
Moso  of  socurily  ongondcncd. 

Jt  IB  othorwise  wlion  tho  g.'^ott  nro  ieatroyod  at  thoir  plaoos  of 
Anuiimlion.  Thus,  if  a  Bowor  bo  bcldiing  forlh  dolotorioua  gaaca  and 
poiiiuu,  chlorinatod  Itmo  or  ot kor ninturijiU  geiiomtiu^  disiiifuctiDgguai 
at  tlio  mouth,  or  in  tho  sower,  may  roally  be  of  Bcrvico  by  dcetraying 
tho  nouotu  Tapors  boforo  tboy  find  ibuirway  out  and  carry  wiiJi  tfaeai 
into  thti  air  the  poisonoua  effluvia. 

Although  niioHiis  cnnnol  be  roadily  destroyed  wbon  once  gonemod, 
yot  in  Tcry  many  instaoL-t»  wo  hare  power  to  prevent  their  fonnalioa. 
In  doing  this  tho  chtof  factor  ia  deanti/ma,  and  tho  boat  disinfoolast  ia 
water.  Waicr  net8  chiefly  in  two  ways:  first,  by  dilulion  ;  secondly,  by 
dostroying  organic  Hubxtances.  In  order  fur  dccumpusi iton  to  prudnes 
tierioua  poisoning,  tho  moss  of  material  must  bo  considoi-ablo.  ItfhJi 
matter  be  illfTuRod  through  a  liirgo  bnllc  of  water,  and  this  «proad  ow. 
n  oon.tidk'niblo  surface,  it  ia  ovidont  that  tho  ofTcci  of  disporgion  is  ob-, 
tallied.  Further,  when  water  cotitaiuing  orgam'c  matter  la  ollowod  to' 
run  nway  in  ila  natural  chaniiQln,  oxidation  and  dcetructioa  of  tbo  icn- 
purities  result.  Without  entering  fiiKhor  into  the  subject,  it  ia  auS- 
ciently  orideiit  that,  m  far  an  inia«m«,  and  abo  dUcaao-gormii  in  the  air, 
aro  concomod,  air  and  icater  are  the  great  dm«f(ctant&,  and  that  ibo 
most  fikilt\i)  u»o  of  chemical  Bubstaoccs  cannot  tako  the  place  of  voati- 
l.'ition  and  cloniiline8.ii.  Moroovor,  anlidoptius  may  do  hat'm  by  delaying 
tho  dcHtructinn  of  fillb  by  puircfnction,  which  latter  proreea  iA  siiDply 
nature's  method  of  gottitig  rid  of  filth.  Dostnictiro — that  ia,  oxidiun]^' 
— iii«inf<»tjitit*,  rather  than  nntiseptics,  should  bo  used  in  eoaapools.  On 
tho  other  hand,  when  tho  contents  of  a  privy  or  other  organlo  maat 
hns  been  iiif'cctud  by  diHOoso-gcrmii,  it  id  otHontial  to  kill  eucb  gcmu  by 
a  germicidal  aj^nt. 

Tho  most  complota  and  thorough,  hut  tho  most  dMtnictivo,  of  ill 
disEnfocting  agents  i»  Jire.  Unit  of  leita  intcntiity  may  ^m}  ummI  cither 
iiioM(  or  dry.  In  the  early  part  of  the  present  century  Dr.  Keiirj-,  of 
Mancho»tor,  showed  that  the  ftclirily  of  vaccine  l>-raph  is  doatroyod  by 
moisture  at  140'  F.  in  four  hour^s.  Dra.  Carnton  and  Cocrt  havo  also 
proved  that  calf  lymph  U  at  once  sterilized  by  boiling  water.  Dr.  George 
N.  Sternberg  found  that  boiling  water  wUl  quickly  dostroy  tho  vitality 
of  nil  organisms  known  as  dieoaao-gonns.  This  accords  with  the  experi- 
ments made  with  hot  air  iu  tho  labomtoi^  of  Koch,  in  which  it 
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fl)UD(l  ttiQt  all  bacteria  arc  killud  by  an  expomirs  of  one  liour  and  a 
hair  to  tbo  Lcmpcratun  of  '^•12''  F.  witb  cioisture.  Similar  ivsiiUa  bavo 
Also  b&QQ  airirod  at  by  other  cxpcriinODtors,  tad  I  tbiak  it  tnaj  b«  con- 
aiderod  h8  oatablishocl  that  all  non-npura-bo&nng  mfootious  bacteria  &r« 
dMtroyeil  by  vaUir  or  etonai  at  »  tomporaturc  of  312°  F.  Tlie  tports 
or  tbo  bacilli  have,  liowovor,  much  greater  puvrora  of  muiatanou.  Dr. 
Sternberg  found  that  b<>Uing  for  two  hours  dooa  not  kill  tbe  sporet 
of  Baeiilus  subtilia,  although  a  nioro  prolonged  boiling  h  futid,  but  that 
Bt«am  at  a  temperature  of  1 10"  C.  (SSO"  F.)  for  ono  or  two  minutes,  or 
105°  C.  (ZZO"  FO  maintAJnod  fur  tea  minutee.  will  infallilily  kill  tbo 
sporci'i.  If  dry  invttctid  of  moi-^t  heat  bo  employed,  a  much  higher  d&- 
gi-oo  of  (ompcratui-o  will  be  required.  In  tbo  oxpurimoutA  of  Koob  aad 
bis  aiulstfinta  witli  dry  hot  nir,  tbo  Hporoa  of  mildew  required  for  their 
dofltruction  oxposuro  for  an  hour  and  a  bnif  to  a  lompcraturu  of  230'  P., 
the  eporos  of  bacilli  an  oxpoauro  of  throe  hours  to  u  tvmpomturc  of 
204*  F.  All  obsvr\cr8  find  that  tbo  nddiliou  of  Bt«nra  to  dry  air  in- 
creAsea  greatly  ita  destructive  effect.  Wolf  (FtrcAoto't  ArcJiiv,  vol.  cii. 
p,  81)  fuuud  that  dry  air  at  1-10°  C.  was  ecarcely  more  dwatructive  than 
watery  vapor  at  106^ ;  Koch,  that  fivo  minutos'  exposure  to  Atoom  was 
oqual  to  an  hour  or  an  hour  and  a  half  with  the  dried  air.  The  roxulta 
reached  by  Koch  and  Wollfh&i^l  {Mitt.  Kais.  G&undheUmmte,  Bd.  L) 
aro  to  accord  with  our  other  ovidonco,  and  may  bo  considered  correct. 
They  are  as  followa : 

1.  A  icmporaturo  of  100"  C.  (212*  F.),  dry  beat,  raaiDtainod  for  one 
hotir  and  a  half,  will  dontroy  bacteria  which  do  not  contitin  itpurus. 

2.  Sporce  of  mould-fuQgi  require  for  their  deetmction  in  hot  air  a 
temperature  of  from  110"  to  115"  C.  (SSO^-ZaS"  F.)  mniatainod  for  one 
hour  and  a  half. 

3.  ItodlluH-Bporoa  require  fur  their  dc«iruction  Ed  hot  aira  tompora- 
turc of  140°  C.  (284°  F.)  maintained  for  throo  hours. 

4.  Id  dry  air  tbo  beat  penctratoH  objoctit  so  slowly  that  small  pack 
Dgoa,  such  as  pillowB  or  Bmall  bundles  of  clothing,  aro  not  disinfected 
after  an  expoeuru  of  £h)m  throe  to  four  hours  to  a  temperaturo  of 
140"  C.  (2&4°  P.). 

5.  Kxposupo  to  n  toraporaturo  of  140*  C.  (284*  P.)  io  dry  air  for 
a  poriod  of  throe  houra  injures  moat  objects  requiring  dieinfootion 
(clothing,  boddinc:,  etc.)  tn  a  ^ivater  ur  less  degree. 

J>r.  George  U.  Hoho  (Mol  NeiM,  1985,  i.  283)  found  Ibat  toIU  of 
blankola  exposed  in  a  chamber  heated  to  280"  P.  for  throe  houni  were 
very  iJightly  affected  in  Ujcir  interior.  This  is  In  Htrict  accord  with 
tbo  teaching  of  l>rs.  l*ar»oti»  and  Klein,  of  tbo  London  Local  Govern- 
ing Board  (Rfpcrt,  1686),  and  of  otber  obMrrcn.  I  think  that  the 
superiority  of  prolonged  boiling  over  other  methods  of  applicntioD 
of  heal  ia  oalabliabed.  tn  tbo  aiok-room,  objocUi  which  caii  bo  boiled 
without  injury  should,  immediately  afler  their  iDfeclioD,  bo  icalhcrod 
iato  a  close  bundle,  enclosed  in  a  sheet,  and  as  soon  as  possible  thrown 
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luto  boiling  wator  without  opouiiig.  WL«u  pillo^rs,  bedding,  or  »t»- 
clO0  of  furniture  arc  »crioutiiy  aff<i<]i«d,  tliuy  sfaould  be  talcen  apart  aoU 
exposed  to  honl  and  Hioam.  For  Amber  detitils  as  to  apparatus  the 
reader  is  refcrrod  to  tlio  report  of  Farso&B  and  Kictn,  already  alludotl  to. 

LEAD  AND  IBON. 
There  arc  various  metallic  salto  which  are  hoUeved  to  act  tta  Ama- 
fccUiila  by  uuitiiig  with  Iho  ciulphur  of  salphur«tt«d  gnaw  and  prooipl- 
tating  oti  sulplmrotfl.  Aa  ozamploaof  8uch  mny  be  mentiooed  sulphate 
of  xino  and  nitrato  of  lead.  Under  the  name  of  Ltdoyen's  DUit}/ectitrit 
Solution,  a  aolution  of  the  latter  salt  has  been  and  still  is  used  to  a  coo- 
siderable  extent  as  a  disinfectant.  Although  it  ccrtatoly  destroys  buI- 
phui-otted  hydrogen  with  groat  rapidity,  it  does  not  Boem  to  ine  a  good 
material  for  the  purpODos  to  which  It  is  applied.  Tho  reasons  for  this 
aro^first,  it  hits  no  action  beaidee  thatof  adesulphuratingbody;  ttecood, 
it  is  a  compamtivoly  dear  salt;  third,  it  forme  an  intensely  black  pre- 
cipitate, discoloring  ovurj-tliing  with  which  It  comoa  to  contact. 

Tlifl  power  which  the  oxides  of  iron  have  of  oonverting  ordinary 
oxygen  into  ozone  has  already  been  spoken  of  (p.  473).  This  action  l« 
a  Blow,  poraiatont  one,  mid  the  oxidutioa  which  results  is  equally  slow 
and  persistent.  As  already  stated,  organic  matter,  if  diffused  through 
water  and  e-'cposod  to  tlie  nir,  is  gradually  dusiroyed  by  oxidation.  It 
lioe  been  found  that  when  water  which  is  leaded  with  the  products  of 
decomposition  is  expooed  to  the  action  of  iron  plates,  or  even  of  iron 
pipes,  this  destruction  of  organic  impurities  Is  greatly  hast«uDd.  Ac- 
cording to  Mr.  G.  Miehaalis  {Phita,  Med.  Times,  vol.  iii.  p.  621),  even 
the  moHt  filthy  water,  under  the  influonco  simply  of  iron  plates  and  the 
air,  will  bocomo  perfectly  pure  in  forty-eight  hours.  The  action  is  evi- 
dently one  of  oxidation,  but  ia  in  its  details  complicated.  According 
to  the  roaearchoH  of  Dr.  Muukiwich,  iron  pomooaas  the  property  of  con- 
verting ammonia  into  nilriu  acid,  and  also  facilitates,  or  even  provokes, 
such  decomposition  in  tbo  organic  matter  as  shall  cause  ammonia  to  bu 
formed,  Thu  nitric  acid  thus  generated  Is  one  of  the  miMt  poworAil 
oxidising  subsloDCtis  known,  and  as  fuitt  as  formed  attacks  the  organio 
matter.  It  is  evident  that  in  this  process  the  iron  acts  ns  an  inter- 
mediate agent  between  the  air  Hml  the  docompoiung  matter;  thai, 
unlike  the  permAngnnato  of  potasaium,  it  docs  not  itMc-lf  undergo  a 
oonvorsioo  o<]uivalont  in  chemical  relation  to  the  oxidation,  and  conao- 
qaontly  that  its  power  is  not  i>o  limited  as  that  of  those  compounds. 
The  iroHj  however,  undoubtedly  Muffoni  to  some  extent,  and  ia  loi^ly 
oxidized;  but  the  oxide  formed  ha:^  certainly  the  power  of  generating 
osonc,  and  very  probably  Co  au  groat  nn  extent  as  the  original  metal. 
How  eooD  the  power  of  oxidation  is  finally  lost,  and  vrhat  eventually 
beoomes  of  the  iron,  in  the  proecnco  of  an  overwhelming  mass  of 
OTganio  matter,  luu  not,  that  I  am  aware  of,  been  determined. 
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CoppKRAfl,  or  impure  tulphate  of  iron,  i»  on  importnnt  destroying  di»- 
infectaQt,  althoujrb,  ncconling  to  recent  experimonU,  it  has  iio  gvnni- 
eid&l  povrcr.*  Tho  changes  wrought  hy  sulphate  of  iron  thi-owD  into 
ft  maas  of  dooomposing  mutlur  onj  very  complex  and  not  absolutely 
knovn.  In  the  Sntt  plAce,  if  aulpburettcd  hydrogon  and  ammonia  aro 
pnMont,  a  Hulphurot  of  iron  is  at  once  precipitatoil ;  ngain,  a  part  of  the 
Bait  18  decomposud  hy  thu  ummunia,  utid  prohahly  alno  by  tha  »tmk- 
ing  allcaloids  which  oxiat  in  the  decompiMing  maaa  of  a  cosepool ;  ftir- 
ther,  by  oxidation,  in  all  probability,  some  of  tbo  protoxide  of  iron  is 
«bsngod  into  tbo  Msquioxidt',  by  which  thu  oxoniztng  power  of  an  irao 
OOmpound  in  douhtlcsa  exerted  long  after  the  doetructioD  of  tho  oi  iginal 
Bait.  Tho  sulphuric  acid  eot  ft'oo  ttota  Uio  iron  rory  probably  taltoa 
part  to  a  fovble  extent  in  tho  doatructive  reactions  which  aru  set  up. 
From  what  ha»  been  already  stated,  it  is  evident  that  tho  hoIo  uae  of 
the  copporaa  te  in  ulturing  tbo  coutho  of  puLrufaction  and  in  dcntroyiug 
its  products.  If  a  rapid  elToct  19  desired,  or  if  a  raase  of  solid  material  is 
to  be  acted  on,  the  copperas  should  bo  in  solution ;  if  a  more  pei-sintent 
action  is  wanted,  or  tf  tho  mass  is  liquid,  tho  mclhod  employed  by  Eck- 
et«iD,ofuBingaparchnicnt  sack,  may  bort)sortod  to,  or  the  salt  in  powder 
may  bo  scattered  over  tho  surfaoo  of  tbo  material  to  be  disinfected. 

LiUB  is  probably  the  oldest  of  all  Lho  disinfoctants,  hut  is  of  value 
only  01  a  doatruciive  agent, — 1>.,  aa  c&uning  a  slow  oxidation  of  or- 
^nlo  tnattor.  It  is  notorious  that  a  compost-heap  to  which  lime  has 
been  added  rots — >>.,  oxidixos — much  mora  rapidly  than  one  which  has 
□one  of  tho  alkalino  earth  .in  it.  This  action  of  Umo  is,  boworor,  too 
elow  for  ordinary  purposes :  moreover,  there  are  Tcry  serioiu  objectioofl . 
to  tbo  use  of  lime  as  a  dininfcutant. 

Tho  poisonous  principles  contoinod  In  sowogo,  etc.,  whatever  their 
nature  may  be,  are  pruhahly  volatile,  and  Umo,  acting-  as  a  strong  baso, 
Mtc  IVoo  largo  quantities  of  ammonia  in  animal  matter  undergoing  do- 
composition.  It  may  bo  that  volatile  poisons,  allcaloids,  an  liberated 
with  the  ammonia;  but,  whether  thiiy  are  or  not,  it  is  a  well-known 


*  That  UiU  lab-iUaiic  U  of  groat  pnulioU  rmlaa  fur  ubd  in  cniposia,  «!«.,  U  itrvu$\f  Io& 
Mtodbj  IbttaitiariiooDttof  Albart  KokMnlo,  *bo  jiubtitlml  l2tiiti:hri/i  tta  0*»t*r.  Jp«ii«Ur. 
FarWuf,  Fob.  lU^  IBT3}  kd  iacoudI  of  hti  Mtamplii  to  dUlofecl  ft  prirj  «bicb  wm*  iu«d 
datly  hj  ana  hiwlrsd  pancna!  1.  Two  ]hiuiii1>  vt  tba  lulpbkU  of  lion  la  wlullan  vcr* 
■Md.  Aftn'  fiom  txo  (o  tbroa  hoan  all  b»(l  midl  dAcI  dlMppaBretl,  but  la  IwsIt*  boun  all 
tba  biBaaae*  «f  tba  dlilni'MMal  «m  lort.  1.  Tha  tulphal*  «t  MppM  *ru  aoiploysd  tn  aolg- 
»mX\  Ui«  hudd.  3.  Two  poiiniU  of  the  lulplLaM  of  Iran  In  ar^tlaU  vara  tbr«>B  b  t 
•ffacu  luted  1*0  <l>ji.  4.  Tb*  ijIphBiaor  ouppar,  tb«  •*»«.  A.  Sulpburou*  acil  In 
IdtUa  r>]il(ltj  lott  It«  «fl'«ot,  uid  wm  •tM^llagly  Irrtc&llnf  lo  tb*  ttt^Xtxlorf  laghm.  S. 
Two  jxnindi  at  impute  e»rb«tle  a^ld  fillod  tb«  hooM  for  two  diyi  wUb  to  diMfcrMabta  k 
■mall  that  It  m*  impowibtv  to  tvH  irbetbar  tbo  uriginml  njor  ••■■  iJMlrof  vl  or  cnrotaiJ  og<.  T. 
Tw«  pound*  of  *utpbBl«  of  \nm  in  a  pantiisviil  Mick  oimIoO  a  dlilnfcctisf  Inflaoovo  fi^r  tbr«« 
full  dsjn^  and  wb«n  (ha  pftrohmaot  «acb  wu  ilnwn  up  it  oonuiaod  oitlj  (oma  dirir,  odorlaM 
Skill.  8.  Twa  pqundi  of  tba  boil  oblurUuitoiI  liaM  Is  lh«  panbmuit  M4k  dliliifaalad  Um 
(iriv7  tf.  at  Uaai  niaa  daj*. 


physical  ftict  ihat  a  Tolatllo  BubatnnGO  in  escaping  carries  off  irith  il 
wa  uoQ-Toi&tile  matohalB,  and  lacilitatos  to  a  still  grcaUr  dcgn*  tbe 
30  of  principloft  only  loss  volatile  than  ilaaiC. 

Lime  in,  Tor  tlio  abovo  reasons,  oot  availabto  for  uso  as  a  disiofacUnl 
In  oeaBpooU  and  eowera  uiitesa  it  is  oddoU  in  largo  qnantitios  day  by 
day  fiMin  tho  boginnin^,  ao  as  to  keep  th«  coltoctioa  under  ita  inflaonce, 
and  unloea  BOme  abeorbent  is  added  with  it  Co  tako  up  volnlilo  pria- 
ciplcs.  In  tlie  ordiimry  open  pririos  of  tbo  country,  a  nliorolful  of  a 
mixturu  of  Utnu  and  piaster  uf  Puria,  or  of  liiuo  and  diy  earili,  Ihrown 
iu  day  by  day,  will  tend  to  provont  odor,  and  at  tho  samo  ttmo  will 
prepare  tlie  contento  for  luse  iis  manure. 

Wlion  spread  upou  walla  in  ibo  form  of  whitcwaab,  linjo  may  act  to 
some  cxlont  aa  an  oxidizer;  but  probably  ita  cbiuf  influonco  is  as  aa 
ab»orbonI,  which  takos  up  tho  doloterioiis  onianationo.  A  very  atriking 
illujtlration  of  tbts  action  of  wbitowaab  oceurrvd  soind  yean  sinuo  in 
tlio  Nevr  York  city  hospital.  A  ward  which  stood  isolated  ttom  tbe 
romaiiidor  of  thu  inatitutton  liad  boon  luud  for  tbo  reception  of  gum 
of  typhtiB  fov-er  fi-om  tbe  Bhlpping  of  tho  port.  It  was  finally  aban- 
doned and  allowed  to  ^tacid  unocciipi«I,  witb  ita  windows  wide  opoo, 
for  aevoral  monlhH,  At  tho  end  of  tbin  timo,  a  gang  of  men  won 
Bot  to  scraping  tbo  whitewash  off  tho  walls.  Of  thoso  workmen  a 
nujority  wcro  seized  with  tho  abip-ftivor,  and  sevoi'ol  died. 

CORROSIVE],  SUBLIMATE. 

Id  1870,  Dr.  John  DouguU  announced  Ibut  corrooivo  sablimnto  one 
part  in  eixty-fiTo  hundred  would  kill  spcrmntozoa,  and  ono  part  ia  six 
thousand  inHisoria;  tlie  later  rcsoarchos  of  Koch,  Jalaa  do  hi  Croix, 
and  Storuberg  havo  more  than  confirmed  thia  result,  and  shown  that 
corroRivo  Hublimato  ia  one  of  tho  moat  poworlU  of  known  germicidi-a. 
Micrococci  and  bacilli  in  aciiTo  growth  without  eporoa  arc  killed  by 
eoIutioDB  of  one  in  twenty  thousand,  wUilu  solutions  of  one  in  ona 
tbouNind  will  rapidly  destroy  the  npores  of  B.  anthraci»  and  B.  aubtilia. 
KoBUlts  contrary  to  tlieso  Lave,  it  is  true,  bcun  oblainod  by  KJoin  of 
London,  who  a^Stfrls  that  a  one-por-oont.  Bolulion  of  tbo  mercuiifl 
oblorido  ia  no  more  a  germicide  than  is  vinci^r;  but  tlta  avklonc* 
to  the  contrary  ia  eo  alron^  that  It  scoma  almost  a  certainty  tliat 
thoro  is  some  error  in  Klein's  experiment.  According  to  tbe  do- 
jtailed  experiment  of  Koch,  tbo  uportis  of  B.  anlhracts  aro  abiwlut'ely 
Incapable  of  gorminatiug  in  a  protuid  solution  if  aa  little  as  ono  pari 
of  corrnfliro  6ublimato  in  three  bundrod  thonsand  be  present.  I>r. 
Stcrnhorg  confirms  the  experiments  of  Koch,  and  it  would  tbooretl- 
cally  appear  that  ono  part  of  oorruaive  aublimato  in  one  hundred 
thousand  is  niiiHcicnt  to  destroy  germs  in  a  mass  of  flkb,  provided  th« 
filtli  h  BO  aituattid  that  tho  oorrosiro  subliinato  wi[|  remain  in  contact 
with  it  for  some  timo,  It  must  bo  remembered,  however,  that  oor- 
roBive  sublimate  is  readily  decomposod   by  tbo  ammonia  and  othar 
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«homicaI  subfltanoes  in  a  maea  of  fittb,  and  it  is  very  doubtful  whether 
in  practioo  it  will  bo  fouDd  thitt  tho  morouric  c-lilortde  is  nvnllablo  for 
diainfectant  pitrposoR  on  &  large  ncale.  Eron,  bovorer,  if  its  powon 
bo  oonsidorabljr  tuas  Lban  tboy  appear  to  be,  it  woatd  still  remain  (br 
many  ptirposoA  tho  b^st  of  all  germioidot.  A  standard  solution  of  ono 
part  in  a  thoasand  may  be  DBcd  fbr  bodding,  which  can  bo  soaked  in  it, 
for  wasbing  tbu  floors  and  walla  of  infoctcd  apartmunt«,  and  for  disln* 
footing  tho  bands  of  surgoons  aad  gynmcologista ;  aHcr  tho  corroBiro 
snblimato  Km  dono  ita  work  it  should  bo  romovcd  by  nvc  washing  with 
puro  water.  For  tbo  dMtmctioD  of  gorms  in  fiocal  diecbargos,  tho  solit- 
tion  should  have  at  least  the  strength  of  ono  part  in  five  hundred. 

In  regard  to  the  use  of  corrosive  sublimate  in  tho  treatment  of 
woundg,  etc.,  tho  reader  is  roforrod  to  treaii^os  on  atirgory.  It  is,  how- 
erer,  proper  bore  to  Rtat«  thai  a  number  of  coaea  of  death  ttiym  tlie 
local  UB«  of  corrosive  sublimate,  ospoeially  in  obalctric-al  and  gynieco- 
logical  practice,  have  boon  reported.  Id  most  of  tbcso  cfisos  tho  solution 
has  boon  at  Icnst  otifl  port  in  fifteen  hundred  ;  but  I  have  known  the  use 
of  a  ragitml  wusb  ono  in  ten  thousand  to  be  followed  by  sovure  poi- 
eoning.  It  is  probably  Tory  rnroly  proper  to  use  continual  irrigation 
of  a  mucous  surftco  or  of  a  wound  with  a  solution  stronger  than  ono 
in  ton  thousand;  and  for  a  single  washing  tho  solution  should  not  bo 
more  than  one  in  two  thousand. 


OABBOUO  ACID. 

Carbolic  acid  is  an  active  and  much-used  germicide.  For  an  account 
of  its  properties,  soo  Aciduh  Carboliook,  p.  610;  of  its  dldafoctaot 
Talue  and  use,  p.  022. 

POTASSn  PEBMANOAJ^AS-PERSIANOANATB  OP  POTAS- 
SIUM.   D.a 
(KO,Mn,0^—  Mn.O.K,.) 

Thb  Bait  is  prepared  by  heating  togothor  ten  parts  of  binoxido  of 
HUingnnese  and  twcire  parts  of  potawtn.  It  occiini  in  slendor,  prixmnlio 
crystals  of  a  dark-puri)!o  color,  inodorous,  of  a  sweoIiHb,  din8grocaibIo 
taste,  and  very  solublu  in  water,  with  which  (hey  form  a  solution  vary- 
ing iVom  a  pur])Ii8b  black  to  a  bcoutiful  reddish  lilac,  according  to  the 
atrengih.  Whon  kept  dry  and  nut  oxposod  lo  the  atmn»pht>re,  por- 
manganate  of  polnKinium  in  a  permanent  salt,  but  whenever  in  solution 
It  is  brought  into  contact  with  an  organic  body  it  at  onco  gives  up  its 
oxygen  to  the  latter  and  is  converted  iuto  polaasa  and  black  oxido  of 
mangnncBO. 

The  diAinfoctant  powitr  of  thin  rbU  ts  beyond  question  ;  but  at  tho 
same  time  this  power  is  very  limited,  as  the  romcdj'  yields  up  its  own 
oxygen  and  becomes  inert.  Accerdini;  to  tho  exporimonta  of  Dr.  Goorgo 
M.  Sternberg  {Med.  News,  Jan.  10,  1895),  as  n  gormteido  tho  pormnn- 
ganato  is  vcrj*  pulcnt,  0.12  per  coat,  (ono  part  io  eight  huodroJ  and 
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lliirty-thwMi  parts)  killing  the  micrococci  of  pua  In  two  bours.  for 
prac-tk-al  purpoaos,  however,  this  agoDt  u  of  Tory  littl«  value  aa  a  gov- 
micidtf,  because  it  la  &t  oniro  decomposed  by  ot^nic  mattcm,  and  whilo 
in  iho  IflboraUiry  diMaso-gernu!  may  exiHt  almoHt  isolatod,  in  tho  tick- 
rooin  ihoy  aro  mixed  with  a  large  oxcohs  of  organic  material.  >foror- 
tlioloss  tho  pcrman^QTiulo  oiTonJa  a  vcr>-  ulogaol  diHiofoctant  and  gor- 
micidal  wash  for  leovnds,  utan,  abscessis,  etc.,  fetid  o:iena,  ctorrhiM, 
letteoFrkaa,  etc.  In  diluto  solution  its  local  inlluonoo  is  fltimol&nt  and 
bencticinl.  When  employed  in  tho  form  of  powder  il  oven  afTocio  living 
tissuee,  acting  an  a  mild  rauatic,  and,  as  eitch,  may  often  ho  applied  with 
advantage  to  thughing  ulcers.  As  a  wa«h,  tho  etrongth  may  vaiy  a<v 
curding  tu  oircumaiancM,  from  ono  to  twenty  graioa  to  tho  ounce.  The 
injection  of  a  etrong  Holution  of  permanganate  of  potasainm  in  the 
immvdiatti  neighborhood  of  vunonioua  bitee  is  said  to  be  voiy  «ffocttvt<. 
(For  cases,  ec©  Texas  Ccurier-Kecord,  vi,  1888-89.) 

OHLOBUH- CHLOBINB. 

Cblorino  gns  is  officinal  only  in  the  foiTn  of  Iha  Aqtia  CA/ori,  wbiob 
h  prepared  by  heating  together  btuck  oxide  of  manganeae  and  by- 
droohloric  acid,  and  allowing  tho  chlorine  which  is  generated  to  posa 
Uirough  water  until  tho  latter  ia  gaturatod.  Chiorine  Water  is  a  prDen- 
iab-yellow  liquid,  of  a  very  sharp  taato,  and  having  a  strong  odor  of 
chlorinu.  When  it  in  desired  to  liberate  chlorine  in  tho  air  of  a  room, 
oightooQ  parta  of  Gnely-ground  common  salt  with  fifteen  parta  of  finely- 
powdered  bhick  oxide  af  mnngnnoM  should  bo  introduced  into  a  flask; 
then  there  Bbonld  he  added  forty-five  parta  of  concentrated  sulphuric 
acid  and  twenty-one  of  water,  previounly  mixed  and  complcttly  cooled; 
and,  lastly,  the  flask  is  to  bo  woU  shaken.  When  tho  evolution  of  gas 
ooaeea,  it  may  he  renewed  by  placing  the  flask  in  warm  water.*  When 
chlonne  is  brought  inti>  contact  with  organic  subatanCGS  and  moisture, 
it  unites  with  thu  byUrogun  uf  the  wukr  and  liberatoB  nascent  oxygen, 
which  rapidly  oxidizes  and  deetroys  the  oi]ganic  cotnpoaad.  When 
chlorine  cornea  in  contact  with  Rulphurottod  bydrogeo^it  removes  iu 
hydragcQ  and  thereby  deatroyH  it. 

Tho  germicidal  iiifluonco  of  chlonno  is  very  f^rcat.  Ptachcr  and 
Proskaucr  found  that  dried  anthrax  eporcs  maintained  their  int^rity 
for  one  hour  when  exposed  to  tbe  action  of  a  dry  chlorine  atmoxpbeN 
contaiuing  44.7  partei  of  cblorino  in  100.  AVhon  tho  atr  and  the  spores 
were  moiHt,  one  hour'a  oxposuro  to  an  atmosphere  containing  four  per 
cent  of  chlorine  produced  complete  disinfection.  If  the  cxpoenre  wot 
continued  for  three  houre,  oao  por  cont.  of  chlorine  wan  an  etBctent 


■  lBi[>U«d  In  tnffieiciit  amaVBt,  ehlorint  gu  prodneea,  both  in  nan  u4  in  tba  fewar  wri- 
aal%  BMgotuin,  tai  Giullj  doaili  b  m  p*i*lj  tl«  of  lb«  iM|iiiaUT7  enlm  <MBnk  ^rci,  /. 
M»ptr.  pMk,  M.  nam.,  lill.). 
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gwmlddo;  ftnd  if  the  Bporcs  wore  oxp'OBed  for  (wenty-four  hours,  *liO 
etfeotire  proportion  of  cblorine  could  ho  i^till  fiiriht>r  redufod.  In  Dr. 
Sternberg's  experimonta  (_Hep.  Ifat  Bd.  of  Health,  1880),  six  boius' 
Aspoeuro  of  Tmccino  lymph  dried  upon  ivory  poiote  to  an  atmosphere 
coiiUiinin^  one  part  of  chtnrine  in  two  hundred  was  suffioiont  to  do> 
fltroj  the  infective  property  of  the  lymph,  while  the  buct«ria.  of  putrid 
urine  wcro  doatroyod  after  six  houni'  oxposuro  to  an  attncniphoro  con- 
taining one  part  of  cblorine  in  four  buadred.  Dr.  Klein  nlao  found 
{Report  of  the  Local  Govfrning  Board,  vol.  xiil.,  1883  and  1884,  Siipplo< 
mcnt)  that  after  the  compartment  of  a  stable  in  which  pign  had  died 
of  Bwine-pia^e  bad  been  thoroughly  ftimigntcd  for  nix  hours  with 
«hlorino,  bcnlthy  animals  could  bo  placed  therein  with  safety. 

Tho  restilt  of  nil  oar  knowledge  upon  tho  subject  of  the  disinfectant 
propcrtioa  of  cAlorine,  Axffne,  and  bromiiu  i«  summed  up  by  Dr.  Goo.  H. 
Iioh6  (Med.  Nem,  xlvi.  89)  as  follows: 

1.  Chlorine  is  an  efficient  diiinfectant  when  prwwnt  in  the  propor- 
tion of  one  part  in  one  hundred,  provided  tho  air  and  the  objects  to 
be  dtMnfccted  arc  in  a  moiat  state  and  the  exposure  continues  for  up- 
wards of  an  hour. 

2.  Chlorine,  when  need  in  sufficient  concentration  to  act  aa  a  trust- 
worthy disinfectant,  injures  colored  fabrics  and  wenring-apparcl. 

3.  Bromine  is  nn  oiBtilont  diainfcctant  in  tbo  proportion  of  one  part 
in  five  hundred,  provided  tho  air  bu  in  a  moist  state  and  tbo  exposure 
continues  for  upwards  of  three  hours. 

4.  Iodine,  in  solution,  is  an  efllcient  diainfoctaot  In  the  proportion 
of  one  part  in  five  hundred,  ike  exposure  continuing  for  two  hours. 

5.  The  UEC  of  clilorJno,  and  in  a  greater  dogrco  of  bromine,  requires 
connidcrable  experience  in  manai^omcnt :  when  caretossly  handlcxl  (hey 
may  cause  inconvenient  or  oven  dftugerous  symptoms  in  persons  using 
them ;  hence  they  nro  not  suitable  as  di»nfectantit  for  popular  uiw. 

Inlcmiilly,  chlorine  water  baa  been  used  in  various  disGases,  w- 
pocinlly  in  malignant  typhvtt  but  at  present  is  rwly  if  over  so  em- 
ployed. It  in  fltaied  to  be  stimulant  and  tonic  to  the  stomacb,  and  is 
thought  by  some  to  bavo  an  cttpccinl  iufluonoo  upon  the  ttrer.  It  baa 
been  employed  'in  chronie  hepatic  afftttioni ;  the  doM  is  half  a  flmdracbm 
to  two  fluidrachma  in  three  or  four  HuidouncM  of  water.  Chlorine 
water  is  a  powerful  irritant,  capable  of  producing  twvero  inAamuiatioo 
of  the  skin  or  toxic  gastro-enteritU.  Properly  diluted,  it  forms  an  ex- 
rellont  sttmuhiut,  di&iafvclaat,  detergent  wash  for  Joul  vlcert,  and  may 
also  be  used  as  a  gargle  in  maiiynaKt  tore  throat. 

Calx  Chlorata — Chlorinated  Lime.  U.S. — In  ordinary  life  chlonnc 
ifl  chiefly  used  as  a  disiofectant  in  (be  form  of  a  grayish-wbito  substance 
occurring  in  powder  or  fVinble  lumps,  having  a  hot,  acrid,  ostringeat 
taxto,  and  nn  odor  rwwmbUiig  that  of  cblorine.  It  is  made  by  the 
action  of  cblorine  upon  bydrale  of  calcium,  or  alakod  lime,  and  should 
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contain  at  least  twonty-fivo  por  cent,  of  c-blorinv.  It  probaUj*  ran« 
in  ite  chomickl  const itnt ion,  but,  a<.-cor(]ing  to  the  moel  rcr«ni  riews, 
is  ebiefly  oompiMod  of  the  hypocblorite  and  the  chloride  of  ealrittn. 
When  exposixi  to  (he  air  it  slowly  evolves  hyptx^blarouii  acid,  wblcli, 
beiiij;  an  uaalabLe  compound,  andorgooa  spoataneous  decompoflitioa, 
and  finnlly  »«U  troe  fourteon-flflecntliH  of  its  chlorioo.  When  an  aoid 
in  added  to  chlorinated  lime,  tbo  vhlorinu  gna  is  rapidly  croU'od.  If  a 
epecimon  of  blc&ohing-powdcr  be  Tory  moiot,  it  goncrnlly  coDtaiiu  an 
ATcr-proportion  of  tho  dcliqiicicent  chloride  of  calcium,  and  ia  cotM' 
apoodingly  unable  to  liberaiv  chlorine. 

The  exporimenta  of  Dr.  J.  R  Dnggnn  (ifed.  yaet,  xlvi.  147)  indi- 
cate that  tbo  hypochlorites  aro  amoni,'  Xhe  very  boat  of  our  practical 
diflioftetanln.  Ho  found  that  0.23  of  one  [wr  conU  (one  part  to  four 
hundred)  of  chlorine  aa  hypochlorite  is  an  effective  gumnictdo  oron 
when  nllovrod  to  act  for  only  two  minuLoa;  while  0.06  of  one  per  cent 
(six  pitrtA  to  ton  thoasond)  will  kill  tho  aporoe  of  B.  anlhnicis  and  &^ 
anbtili!)  in  two  hours. 

Bleach ing-powdor  ttnuiUy  contains  (Vom  twunty-Gvo  to  forty 
coot,  of  aTnilable  chlorine.  For  mottt  purpoHcs  a  solution  containing  one 
part  of  this  prcpamtton  to  one  hundred  parLs  of  wntcr  U  ^tronj;  enoogfa, 
for  ihiti  will  contain  from  0.25  to  0.40  of  one  per  cent,  of  chlorine  oa 
hypochlorite.  Aa  is  stated  above,  the  SRutllor  of  them  quantitim  is 
auffieient  to  dtstroy  sporoe  almost  instantly.  There  arv  very  few  par- 
poKS  to  which  disinieotanta  are  applied  that  are  not  fulfiUod  by  this 
Bolution  of  one  to  one  hundreiJ  of  blcftcbing-powdor.  It  la  not  danger- 
ously poisonous,  i»  eaid  not  to  injure  •clothini?,  bcddinj:,*  etc.,  nnd  ia 
Tory  cheap,  since  bloachin^-powdor  is  worth  only  about  five  cents  per 
pound-t  For  the  destruction,  of  disease-yo'THa  in  urine,  fteeal  ditcharget, 
tptUwH,  etc.,  a  saturated  solution  of  bleacAing-powder  apptan  to  be  in  alt 
respects  the  best  disinfectant  knoten :  for  the  punfkation  of  cesspools,  eeieen, 
or  similar  reetptades,  or  of  masses  of  infeeted  fUth,  the  ehiorinated  lime 
stands  at  the  head  of  known  germicides. 

*  Til  in  fttleininl  f«DiB*  to  »•  itailblTnl. 

t  Tu  fix  ibc  Talue  of  lolutiooi  of  the  lifpooLlorltei,  tLe  folloiTliLi;  tii«tbo4  b,  Mtordlns  to 
DuEC^iii  (UffioicDtljoacuiiiCiif'irorliQiiry  puqiosM.  A  atnotlnnl  aululiuiiuf  iwlnstiun  anuiita 
m*f  lis  iijjulv  I15  lilutlne  icven  paru  nr  Fonlor't  •(fiction  vith  nrm  BDit  a  half  jmrU  cf  'il«r. 
Thi*  MrrM|w>il«  U  kfina.)ia)r-[i0r.cent.  fnlntloa  at  atsilabl*  oblniina.  Ta  applj  tht  metbail, 
*  gives  voli)nt«  or  Ihahjiioehlorito  tolution  !■  noMartJ  out,  uirl  tbsftiMail*  lAliiliaii  «4<1«J 
ia  uaall  unmtWXsM,  figtwaen  «aah  lulililliin  (lia  iniilure  It  irtUI  *4iTnJ,  anJ  a  dnip  lalen  »mt 
«n  %  (lut  n4  uiil  teittd  on  n  itrip  of  fiuper  uluralcd  fltb  IddlJa  of  polSMluiu  ui<l  ttnrdB 
puta  nnd  rlried.  A*  long  aa  an;  hjrpoclituriln  ia  prtwent,  ibc  blue  ixllUc  of  tturvh  b  (tirBtd ; 
but  wlinn  tt  hiu  itl  bern  iiiitd  np  In  onnvvrtlnj;  the  nnmnlia  Inio  an  arufnlato,  tba  paiwr  «ltl 
rantln  «ol(irloM.  Ai  tnih  TalDm«  at  ths  |intiuajuin  anonUa  ulalion  rM|nir«d  far  Ibti  oftm- 
fpondi  to  «n*'hHir  pn«cut.  of  nrailitble  shlnrinp,  t!i«  aalmlBUnn  it  wry  «liii[>lv:  (,1;.,  if  on* 
ToliuD«  or  th«  ti;r|">v)ituriu  lolutivu  -•  i.6  vuluiuv*  lit  lli«  ancDl(«  iratutlon,  tb«  aioaant  of 
tralliiblii  cblorinti  pTiaent  iroiilil  eorrc^on-l  to  2.3  per  cent.  Sin«e  tb.e  pTap«nilJ«a(  ii«*  aa 
tilc  market  rs-ry  fi  aiuch  in  tha  amount  nf  oblurlne  tbej  oDntaln,  thia  tMl  ibmilil  alnjs  W 
«Mil  w  detarMlne  thf't  vfl'iie  Lod  tha  andunt  of  itLlutlnn  ioi|\iUe<t. 
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Liqrott  SoDJB  Cin,OFtAT«,  TT.S. —  .Soluiion  0/  (^torinated  Soda,  or 
Latforraquea  iSolutioitf  ia  an  oHIcinnl  prcpnraUoo  made  by  trtturnting 
chlorinated  limo  with  n  solution  of  tha  cnrbonAto  of  Bodium.  It  w  a 
gTMnbfa-yellow  lic|iiid,  harincr  a  fElight  o<lor  of  rhlarine  and  a  iharp 
BoliDe  tAdte.  It  contains,  ainong  other  suhHtnnoee,  bjpochlorito  of 
Bodiutn,  nnd  pcnsoesos  the  tJiorapeutic  and  di»t»foctanc  propurtk's  of 
the  chWinntod  compoand.  Owin^;  to  it»  liqaid  form,  its  cotnpnratiTe 
ft^ctlom  fVt>m  odor,  and  its  dcpo«iliag  chlorido  of  oodium  on  ovopora^ 
tion,  it  is  tho  most  clogtint  of  all  tho  chlorine  propamtion»  for  aao  in 
tho  Bick-rooni.  Pi-npcrly  diluted,  I<abnrragito*fi  solution  may  be  om- 
ploycd  for  all  lliu  tliorapuutic  purposoa  thai  chlorine  wnt«r  is  aacd  for. 
Tho  dnw  is  half  a  fluidrachm  to  two  Suidmchms,  in  half  a  tumblnrnil 
to  a  tumbleri'al  of  water. 

AOmUM  BORIOUM-BORIO  ACTD.    U.S. 

Sonii  BoBAS,  L*.S. — Borax. — Boric  (or  Boracie)  ncid  crystallizes  In 
whito  tranBlacont  ecalos,  solublo  in  about  thirty  porta  of  cold  wntor, 
much  moro  solublo  in  boiling  wator,  which  on  coolini;  procipitatos  oil 
but  nWut  twonty-lhrmt  grains  to  tho  lluidounce.  Hot  glycerin  dissolves 
and  holds  npon  cooling  as  much  as  throo  drachma  to  tho  flutdoiinco. 
Borax  occurs  in  white,  flattoncd,  prismatic  cryatab,  soluble  in  twelvo 
llmos  their  voight  of  cold  water. 

Tho  action  of  boracie  ncid  and  iti!  salt*  npon  tho  animal  flyxlom  i*  a 
Tory  focblo  one.  la  experiments  mado  hy  Dr.  E.  T.  Sto'warl  nnd  my. 
self,  enormous  iosaa  wore  required  to  afToot  the  frog ;  thoy  dcpreeeed 
tho  Rpinal  cnntroj^  and  produced  prcgrMxivnlosHof  volnnlnryand  r<,>flcx 
activity  without  afTocting  nerve  or  muscle.*  A  8aturutedM»luttun  of  the 
tjuadn^orale  of  sodium  brought  in  direct  contact  with  the  heart  oser* 
ciscd  a  very  feeble  depressant  inllucDco,  and  when  injected  in  i^uffi- 
ctont  amount  into  tho  jugular  vein  of  tho  mammal  lowered  the  arterial 
proaaure.  Oyon  (ITaJfrnann  und  Schwttlbe'a  JnhTtsb.,  3879,  301)  found 
that  daily  doses  of  three  dmchms  of  borax  incraaso  tho  appotilo  and 
digestion  in  dogs  without  causing  other  effect,  anion  it  be  gain  in 
weight.  Although  large  amounts  of  boracie  acid  may  be  taken  witli 
Impunity,  yet  a  number  of  rases  of  poiMoing  are  on  record.  The 
Bymploms  have  varied  somewhat,  but  in  mwt  Lf  not  all  tbo  cases  there 
have  been  great  dopreanionof  spirits,  fall  of  bodily  temperature,  a  very 
feeble  poise, — rapid  or  slow. — and  an  erythematous  eruption  accompa- 
nied with  much  swclltng  of  the  parl#,  and  cspct-iaUy  aflccling  the  lower 
extremitiee  and  followed  by  exfo'iatioa;  nausea,  violeut  votaiting,  and 


•  A  *«r7  ocriavi  «fl««(  li  mXA  (bj  PrafvMor  Milff,  Am.  VU.  </*  S*i—  Ram  ,  IBSI,  941) 
I*  b»  pradtMtil  br  tiM  local  >|i^l<»tloa  of  Innela  kdd  to  n«r>««  i  th*  jiart  allMt*]  la  aOnivd 
t*  loM  Ut  power  at  litituUiiig  bat  i»M  «f  trunnluliiit  Ud|>«Um.  m  thai  If  tb«  pilnklii  ««r- 
ml  b«  apjiliad  to  Ui«  pan  aT  tb*  ttm  vliioh  bM  b«aa  upMol  U  ih*  dras  m  BMsnlv 
•MtrMtlMi  nntl,  bnt  If  Ibt  polM  be  plMtnl  abort  tbi*  |art  Uw  4kMl  ■uelw  niyoad  at 
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htccougfa  bavc  booD  prcsont  in  some  cnses;  eKbrtnoeoa  li&re  beat 
noted;  the  mind  nsunllj*  romAins  cIchf  until  ]nt4  in  (hd  poisoning,  bnj 
dcAtb  has  boon  precodcd  bjcoma,  witli  disturbanc-ea  of  ihe  reApiration, 
onH  iiivoliiDUiry  discIiarKCs.  Capes:  Dr.  George  T.  Welch  (A'nr  Tv\ 
Med.  Rtc.,  xxxir.,  1888).  two  ouiico«  of  boracJc  ikcid  in  tbo  VAj^ioa,— rt- 
covary;  Mododovkow  (^St.  Jjouia  CHn.  Sec.,  1891),  doHlh  fi-oro  wnshiai 
out  iiitomat  cavities  wifb  fiv<«.i»er^:!nt-  «)liitioii;  Hogner  (^SL-Jmii/ft  ^ 
Jahrb.,  ccii.,  238),dcAth  from  u-asbing  the  stornach  witb  Iwo-and-a-bal.'- 
p«r-ccnt.  soltLlion;  (s»e  also  Mtd.  Neta,  xl.,  704).* 

Borncie  no! J  !a  ra|)idljeliminfli«d  wtih  Oienrlno,  nnd  9l»o  e<icapisiD 
ihe  p^Tsfiirntion,  saliva,  and  fieccti  (Dr.  Johnsoii,  Therap.  Oaz.,  iii.,  lU), 
According  1o  Max  Cirfibor  {Uoftnann  u.  Schtcalbe,  1879).  it  idckohb  the 
oliininalion  or  uron  nil  well  astlioflow  in  tho  urino.  Job nson  also BtalH 
(hat  it  i«  diiiretii*,  and  Jat-ob  Plant  (^Wurzbur^  TTirsit,  \fiSd)  has  •hows 
that  it  may  produce  acute  iiarenrhjmatonn  ncpbritifl. 

In  1874,  Putnas  and  Schnalzlca  aniiouneod  that  borax  is  po{«oiioiu 
to  tlio  lowvr  forma  of  Ufo  (Ptiann.  Journ.,  April,  1874);  ia  Bacholt'i 
expcrimcntfl,  0.75  per  cent  of  bomcio  acid  ma  fontid  sufBctcot  to  pn>- 
vent  ibo  dovolopmont  of  bacteria  (Areh.  f.  Eiper.  Path.  u.  Pharm.,  Bd. 
Iv.).  In  the  orpcrimenU  of  Dr.  Wall)  (OntralU.  f.  Klin,  Med^  1883, 
lil.  &29),  a  two-per-cont,  solution  of  bom.i  dtstinctlj  checked  tb«  putny 
fuctton  of  dilution  of  fibrin;  a  firc-por-cont.  solution  kept  the  mtatiDDi 
fl-esli  for  nineteen  days.  Fresh  musclo-fibrca  fVom  oxen  icore  kept' 
froKh  mnojr  days  by  a  onO'por-cent.  Etolntion.  In  tho  clnbnrato  ciqwri-! 
menta  of  I>r.  St«mbcrf;  it  was  found  that  buraoic  acid  and  the  bibo. 
rate  of  eodium  are  inofRcicnt  as  ^rm-dostroyera,  but  hare  consider- 
able antiseptic  power  {Amft.  Joum.  Med.  Sci.,  Ixxxiv..  321).  Thtse 
oxpen'monta  of  Sternberg  receive  corroboration  by  T)r.  K.  Andrevs- 
{Chicago  Med.  Exam.,  Iriii.,  1389),  end  it  would  appear,  therefore, 
Ihnt  boracic  aeid  ie  a  foeblo  antiseptic.  The  acid  baa  been  u«cd  te 
Q  considerable  extent  in  antiseptic  aurgery,  and  it  i«  affirmed  to  bft 
free  from  irritating  properties,  and  of  groat  practical  valne  in  the  treat> 
mont  of  fi-cfih  wounds,  foul  ulccrn,  abscoasos,  old  burns,  etc,  (boo  cspfr 
cinlly  Pr.  M.  firpono,  Boston  Med.  and  Sur^.  Journ.,  ciii.  S09)  A  lint 
may  be  made  by  satunitiiiij  ordiuary  patent  lint  with  a  Rntiiral<Ml  boil- 
ing solution  of  lioracic  acid  ;  wound.s  dret»ed  in  a  dry  manner  vriilj  thlt 
are  elutod  to  htal  n^  rapidly  as  irben  a  complicnted  anti.sopsift  ia  era> 
pitted.  Dr.  Grwno  proparoa  nn  ointment  by  meltinf;  one  part  each  of 
spormaceti  and  white  wax  wixh  six  parts  of  vaselitio.  and  adding,  n-hila 
liot,  two  to  four  piirla  of  a  wfuratcd  plycerite  of  boracic  acid.  Ti»  th» 
form  of  lotion,  ibe  remedy  has  been  used  witii  grcwl  ndvantfljj«  in 
pJilfffmnniitis  erysipelas  (soo  Jjaneet,  May,  1873;  May,  187C ;  also  Pro- 
fcMor  F.  Tj.  Lebovicz,  Oa:.  ITiMam.  de  Med.,  18*1,  xxi.  fi24).  Tier* 
cnn  bu  no  doubt  of  tl>c  value  of  boracic  acid  and  borax  m  a  local  appli-' 


*  T))*re  U  no  rmmti  tor  balkring  (h»t  bnrtt  maiA  hul  nnrt^ifiif  U  dA  with  tk<  BTrnptuHB 
la  the  eiug  uf  *llegei  polwokng  refMrtod  ia  UtJ.  JTcuw,  kUii.  f .  ISS. 
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cation  in  aphthous  ulca-ation,  diphtheria,  and  other  mfiammatioM  of  llie 
tMutk,  in  wbicb  crystals  of  the  sodtuia  aolt  may  bo  allowod  slowly  to 
dtssolye  ID  tho  mouth ;  whotbor,  na  affirraod  by  Br.  William  Greono  and 
by  Dr.  F.  P.  Atkinson  (Lend.  Practitioner,  xxiv.  254),  bonicic  acid  is 
uBoful  in  teptictcmin,  puerperal  /errr,  erysiptlas,  etc.,  is  more  prolilcra. 
atieal.*  Borax  hns  been  usod  in  epiUpty  intb  aHcrtcd  good  rosnlta, 
usju'vially  by  Dr.  C.  P.  Folaom  (Boston  Med.  and  Sarj.  Jovrn.,  Feb.  18. 
1884!).  ]X«  gives  tea  to  fifteen  graios  ibroo  times  a  day.  I  baru  tried 
ft  in  a  number  of  CA»oi,  tho  only  neult  beio^i;  marked  ga«tro-intc<tinal 
irritjitiau.  Tho  sUtomont  of  Profeesor  RowntbaJ  (Allgem.  \Vie».  Med. 
WochtM.,  Jan.  1884)  thnt  boracic  acid  is  officienl  in  ammonitical  itnfi« 
aDd  cytiitisj  acidifying  the  urino  and  checking  the  fermentation,  bas 
boflD  confirmed  (mo  Lanc^,  18S1,  ii.  133).  In  the  eyiiitis  of  spinal 
di»ta$ts  I  hnTo  socurod  groat  relief  by  vaslUng  out  the  bladder  with  a 
Tow  ounces  of  a  saturated  solution  of  boracic  acid  after  the  use  of  the 
catheter.  The  acid  may  be  ^iven  in  dusea  of  ten  grains  three  to  six 
times  a  day;  the  salt,  twenty  grains  to  a  drachm:  Id  each  case  admin- 
istered in  diluted  watery  iKiIution.  As  a  disinfectant  and  sootbiog 
eye-wash  iia  soIuuod  is  much  used  by  oculists  in  conjunctivitis.  The 
strength  may  vary  from  five  grains  to  the  ounce  up  to  eaturatiun. 

AOIDUM   SULPHUROaUM— SULPHUROUS  ACID. 

Sulphurous  acid  and  its  8alt«  are  most  efficient  in  dc9tro>inK  tho  loir 
forms  of  lin>  which  are  eonnoeled  with  putrofhctlun  and  fermentation, 
and  for  this  reason  are  excellent  preserratiTos  of  oi^anic  matt«n). 

Sulphurous  acid  nud  its  salts  are  among  the  oldest  of  disinfectants, 
having  been  used  u  long  ago  06  1771;  l^ut  recent  oxperitDontnl  evidouce 
seems  to  indicate  that  they  have  not  the  great  superiority  which  baa 
been  attributed  to  them.  According  to  the  experiments  of  Sternberg, 
one  volume  of  putphuroofl  acid  gan  in  one  hundred  Tolumes  of  air  is 
sufficient  to  disinfect  dry  vaccine  matter.  As  those  experiments  are 
in  accord  with  older  obtt«rratiun4.  tboy  may  be  eoosidorod  as  con-oct. 

According  to  Wemiti:,  the  action  of  pepaine,  of  ptyalioe,  of  invcr* 
tine,  and  of  diastase  is.prcvcntod  by  tho  presence  of  an  aqueous  solution 
of  SO,  of  1 :  1317  to  1 ;  8600  (by  weight) ;  while  the  action  of  mjTosine 
and  of  emuLsine  in  nentrnliied  by  1  :  21,000.  Wemitz  Ibrther  says 
ihnt  strips  of  woollen  or  cotton  goods  saturated  with  putrefuctivo 
matter  are  diflinfected  by  exposure  of  from  four  to  six  hours  to  au 
atmoophcre  containing  four  per  cent  of  sulphuroas  acid  gns.  The 
vcr^'  elnboralo  exjieriinoiits  of  Kuch,  of  \Volirhf\gcl,  and  of  9tcniboT;g 
have  bIiowo,  however,  that  when   the  infectious  material  oontaiaa 


*  M.  Cyan  MiDiB*nila  my  hi^blj  th«  nai  cf  Iwtbi  Ib  iMj  Amm  of  dxlilr  to  nlaaijr 
pttliM  M  ■  prapfcjlactlo  aEmlnri  rl#((ra,  and  mfllrnia  IhatdiulBE  tli«  vpliUvnle  to  flAtj  -laring 
1844-U  B«M«  •(  lh«  (UI>i;*n  ■m|tlojal  in  lb*  borax-work*  acra  aCeetad,  vbUo  in  ■  rlllaga 
iB  <lM»  |insid»ltjr  «n*.thlnf  of  Ui«  latobiluti  d)«J.  Da  b«U4r«  Ikat  tfca  dr«g  kUb  tfca 
p-mt  In  lt>a  allncfitarj  eankl  {CvmfL-Rtmd.  ^hJ.  Sti.,  mil.  1(V). 
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■pores  sulphur  dioxldo  is  of  vciy  little  thIuo.  WoIffliQffol  co 
ihat  it  «ViDiil(l  1)6  nbnndoncd  aH  a  tlmlnfocUtnt:  ocvorlWteM.  ah 
•bir  but  few  of  ttio  corilagions  Aro  in  the  condition  of  8|ion»,  it  li 
liUcty  thnt  HuIpburou»  acid,  When  euCBoicotly  conccutrnt«d,  19  an  effiw- 
tive  diHiiifcctant,  if  ap|)lio<I  for  a  eiiffitient  longtli  of  tiino.  Il  hM  btto 
prored  by  tbo  exfwriments-  of  StomlMir^  that  tho  gas  acta  modi 
moro  frticly  and  powerfully  when  tbi>  «ir  is  londiMl  with  molstere, 
fumigation  of  an  apaitmont  with  sulphuroua  acid  gas  abould  aawr 
bo  allowed  to  tnlcs  tho  placo  of  cloanlin&ia  and  thorongh  disinfection 
of  tho  walla  imd  of  all  articles  of  fnrnUuro.  Whether  after  all  thufa 
dono  tho  nimigation  docs  any  good — whother  in  practieo  it  ia  of  any 
Tcal  value — remains  doubtflil.  It  i»  perfectly  faro  that  it  ia  of  domt- 
vico  unloMS  tho  air  of  tho  room  bo  mado  to  contain  at  Icntit  fivoToknm 
per  thonxnnilof  the  ^n,  and  thi»  for  n  period  of  IVom  four  to  six  houn. 
Tho  following  method  ia  tho  one  generally  employed. 

Take  a  l:tr^  iron  pol  or  caldron,  put  in  it  a  littlo  ntand,  mich  as  the 
ehoaji  tripod  uwd  by  chotniitta,  plaoo  on  this  an  iron  plato  containing 
flowers  of  wilphur  Ihorou^jlily  wet  with  nlcohol  or  (prolmbly  hcltcr 
atill]  vrith  turpentine;   underneath  the  plate  sot  a  tin  nlcuhol  lamp; 
then  put  Iho  wbolo  on  bricks  in  tho  middio  of  tho  room.     Li^ht  tba 
lamp  underneath  tho  diirh.  and  if  tho  tmlphur  does  not  tako  Aro  pn>! 
Tiously,  when  il  begins  actively  to  molt^  ignito  it.     Loaro  tho  room 
At  onco,  cloDinf;  tho  door.    Tho  room  must  bo  as  tight  as  poAsihle,  the 
ohimnoy- places,  vontila(or«s  windows,  and  doors  of  exit,  being  clowd,  i 
whilo  nil  (ho  drawers  of  f\irnitiii-o  and  tiio  doors  of  cloaots  should  bo  ' 
widely  opened. 

Sulptiuroua  acid  nu\y  be  ivscd  in  a  saturated  Rotation  for  tho  purposo  , 
of  doatroying  dti«c.iso-gonas  ia  tho  cxoretione  of  tho  aJclc  :*  Ita  actioa 
upon  vogotablo  colora  of  coiirso  comploluly  unfits  it  for  many  nw*. 
Tho  enlphitoe  and  tho  bisulplutoa  are  l.-tr^ly  employed  to  niTcet  or 
control  rermenuitios  in  TArioue  proceeses  in  tho  arta. 

PisoxiDE  OF  IlTDuoni:.\-,  or  Utpicogen  Dioxide,  ll^O,,  yields  upon 
tho  elightcst  pi'ovocatinn  ita  Becund  utum  ofoxyj^m  in  nascent  or  active 
form.  According  to  BiKott  iAflaitta  .Ve<I.  and  Surg.  Jonrn.,  1888),  pars 
peroxide  ia  a  caustic  syrup,  but  as  prepared  for  medicinaJ  aac  tho 
poroxido  in  fthvays  in  i«olution  in  water,  conUining  a  small  propor. 
tion  of  hycli'"L'btjnc  acid,  which  is  tndinpcnfinlilo  to  the  stability  of  the 
aolntion.  The  etrongih  is  commonly  indicated  by  the  volnmo  ot  aciira 
oxygen  which  the  solution  will  yield.  Thti^,  if  a  solution  will  giro  off 
ten  times  its  bulk  of  active  oxygt^n,  it  ia  iipuken  of  as  a  ten-volume  aola. 
tion.    The  best  forms  of  tho  poroxido  usually  are  fifteen-Tolumo  aolo- 


*  Pit  K  ror7  Intcrcitittg  aMonnt,  hj  Dr.  J  ItjaltaUD,  oT  tb»  rinuigllag  «r  ■  •akHpat 
«t1i|«oi1o  ]n  ro«lnoil.  «««  tln'iii^  lUtJioii  Joiimr,r,  ISII,  toI.  II.  p,  SIB.  I  MnnM  bdp  be- 
MciInK  that  Iho  nt let  Itiiruiloii  aniJiiuamiitlnmsortha  skb  bad  Clir  mania  do  witbanwtufj 
(!■•  iimatl  oT  lb«  dlieiiM  tilnn  biul  the  lulphurotu  ooitl  eini>la;Ml. 


DISISFECTA  NTS. 


901 


tlonft.  As  the  eolutioii  iinilorgoco  rapid  change  in  a  Wmporaluro  aborfl 
60°  F.,  it  is  ueceMory  to  koop  it  in  a  oool  plaoo.  Its  tuHlo  is  slightly 
acidulond,  p«cnliar,  and  not  vory  irrltnnt.  It  is  a  rapid  and  active 
coagulant  of  ulbumoti ;  is  uot  unutilic ;  and  altbougb  a  numbtir  of  cucn 
aave  beeu  reported  of  cures  produced  by  it  when  given  iatemully,  it 
will  probably  never  be  of  value  lu  »n  internal  medicament ;  the  active 
oxygvD  iu  uny  do^u  that  hus  bitbtfrto  been  UBod  certainly  Dovor  gold 
into  tbe  blood  unchaD^^od. 

There  seems  to  be  no  dnubt  that  the  solution  of  the  peroxide  of 
hydrogen  is  an  ozcvediugly  active  gcjuicide.  In  tlm  ex[i«rimeuLa  of 
Hetting  a  Trump,  one  part  in  t«n  thousand  waa  found  BufScient  to 
■CoriliM  vTAtor;  but  in  the  more  rcconC  rMoarch  of  Alteboefor  {Central. 
/.  Bad.  u.  Para*.,  viii.,  1890)  the  strength  of  one  part  in  a  thousand 
was  required  fur  tbe  destruction,  after  twenty-four  hours'  standing,  of 
tbo  laicroboB  of  cuuul  water,  of  obolcni,  typhoid,  and  other  fevers.  iVs 
a  ni«aiM  of  purifying  water,  this  Bubsiance  bos  the  advantage  of  not 
injuring  the  taste  or  harmlossDeM  of  tho  water.  Gilford  found  that 
tbt!  fif^ceu-volume  solution  was  capable  of  killing  uvcn  fully-dpvvloped 
anttirax  eponu  in  thT'ee-quarters  of  a  minute,  wbiUt  lliguot  considers 
it  even  moro  powerful  than  tho  bichlorido  of  mercury  (Med.  and  Surg. 
Sep.,  Tol.  Ixiv.,  1891). 

Either  diluted  or  of  the  AilI  strength  (fifteen  volumes),  the  peroxide 
solution  appears  to  be  a  very  valuable  local  antiseptic,  stitnulaut,  and 
altemtive  solution  in  the  treatment  of  pvrulent  or  chronic  in/lammaliona 
of  the  mucotis  meMf)ranf4  of  the  nose,  ears,  Ota,  and  al»o  of  aAscetset, 
Mppuratinff  glands,  /out  tcoundt,  neeroiis,  empi/ema,  and  simil&r  affections. 
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WEIGHTS  AND  MEASURES  OF  THE  UNITED  STATES  FHARICACOREU. 
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WEIGHTS  AND  HEASURES  OF  THE  METRICAL  OR  FRENCH  8TSTEK. 


MEASUBES  07  LENGTH. 

One  HjrrlajQttr*  =  10,000  Hetref. 

Ona  Kilometrs  =    1,000  Hetrea. 

Odb  Uectometra  =       lOU  Melrei. 

One  DecAmetia  =:         10  Metraa. 

One  HBTRB  =  tba  tan -mil  lion  tb  part  of  n  quarter  of  the  meridlui  of  tha  Mrth. 

One  Deoitnetre  =  the  teotb  part  of  ooe  Moire,  or  0.1  Metre. 

One  Centimetra  =  the  handredth  part  of  one  Metre,  or  0.01  Hatre. 

One  Millimetra  ^  the  thoiuuidth  part  of  one  Metray  or  0.001  Metr*. 

WBIOHTS. 

One  MTTiagrsmme  =  10,000  Grsmmei. 

One  Eilogramtiia     ^    1,000  Grammea. 

One  HeatogTBmmo  =       100  Graiamea. 

One  DBoagramtne    =         10  Qrunmea. 

One  QRAMMB        =  the  weight  of  a  onbio  Centimetre  of  Water  at  4°  C. 

One  Deoigrammo     =  the  tenth  part  of  one  Gramme,  or  0.1  Gramma. 

One  Centigramme    =  the  handredtb  part  of  one  Gramme,  or  O.OI  OrammaL 

One  HiUigramme    =  the  thoutandth  part  of  one  Qramme,  or  0.001  Gramma, 


MEASURES  OF  CAPACITY. 

One  M^rtalitra  ^  ID  oabio  Metrea,  or  the  measure  of  10  Milllera  of  Water. 

Odd  Kilolitre  =  1  cubio  Metre,  or  the  mensure  of  1  Millier  of  Water. 

One  Hectolitre  =:  100  oubio  Decimetres,  or  the  meaaum  of  1  Quintal  of  Water. 

One  Decalitre  ss  10  oubio  Decimetres,  or  the  meaeare  of  1  Myriagramma  of  Water. 

One  LITRE  =  I  onbio  Decimetre,  or  tbe  measare  of  1  Eilogramiae  of  Water. 

One  Decilitre  ^  100  oobio  Ceotimetres,  or  tbe  measure  of  I  Ueotogrammo  of  Watai 

One  Centilitre  =  10  oubio  Centimetres,  or  the  measure  of  1  Decagramme  of  Water. 

One  Millitre  ^  1  onbio  Centimetre,  or  the  measure  of  I  Qramme  of  Water. 
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RELATOS  OF  WEIGHTS  AND  HEASURES  OF  THE  U.S.  PHARlIACOrtEIA 

TO  EACH  OTHER. 
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RELATION  OF  MEASURES  OP  THE  U.S.  PHARMACOPffilA  TO  CUBIC 

MEASURE. 
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RELATION  OP  WEIGHTS  OP  THE  U.S.  PHARMACOP(EIA  TO  METRICAL 

WEIGHTS. 
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PHARMACOKEU. 
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TABLE  OP  TnE 
GR.  a82i) 

UM<aitMi).„ 35.41 

IteMD  »1M  (BHa) —  2ft.U 
UwnU  tSMl7  »»• 

daLn]  (mMB) 31.00 

■lMi>£*a  (J.). Sl.tO 

ocokvrt  (J.)- -•••  lO-OU 

l>Drt,atniltpM-....— I  Si-83 

niKUi . tZ.W 

vtnkeit....— IV.OO 

■lnnKart(C.} 30.49 

bmh  (C.) «...  ie.«8 

wMtkMi  ic.>. ie.«o 

airongMt  (J.) »....  33.^ 

««k«>t  |J.> 30.T0 

WLUa  part  (C.) 17.23 

lUdalfa,  •UMgMt 3L43 

ntan 32.37 

■Mk«l.- 1&J4 

■mmgeil  (C.) iOM 

•lrOfig«it  (J.). 19.70 

utakMtfJ.)-. 10.00 

6«kIU  awdslnk ._.«..  St.40 

Ullt»(C.) 18.S0 

Sli«n7,  (ln>ii£a(_ IS.fil 

u<u ID.IT 

mmkm.'L- 18.36 

■IroDKoft  (C.) 19.31 

ID«>II  (C.) ..  18.47 

«Mk«t(C.) 10.VO 

AuoDtUlkdatO.}...  IMS 

•Iroagot  (J.) S4.T0 

*«akMt  tJ.) »-...  19.40 
Taowifl'*  ...» I9.T0 


PROVORTION   BY  MRASDRB  OF  ALCOQOL  (SP 
CONTAINED    IN    ONK  HUNDRED    FaKTS 
OP  DIFFERENT   WINES,  BTC.» 
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canilo,  KXA. 

CenifM,                                             ^^^^H 

Brow  a  liiccMuaiibd,  H83. 

vtptT,  tiSS. 
ContliaHJin,  833. 

Coraluu  caatbariili*,  fSO.              ^^^^^H 

Oroim  mistnn,  $hO, 

vilncti  coDtbaridli,  130.                ^^H 

oil,  tlS. 

CantbarU,  TT!,  SOS,  SU, 

CoNbritU,  (atnnilna.  Hi,                       ^^M 

MR>r,  705. 

OroBloM^7ir. 

Cantiroia,  jpilraiiiialion    0<                 ^^| 

Bnadiio.  IW,  IT^ 

Oapf  {dit,  US. 

ih«,                                                    ^M 

Bnobu,  7 ST. 

Capivam,  VIS. 

Cartt  oiklaa,  471,                                            ^^H 

Bu«klboni,  TOT. 

Carawaj.  47  «. 

Ccliraum.  fM.                                         ^^M 

Unrsatiily  pluli,  MO, 

CaibtwCalc    nt    ■mnonluin, 

OCrarta,  D48,                                    ^^^^^H 

pikb  piMlor.  MO. 

<«>. 

iaiandloa,  B46.                          ^^^^H 

Bone  khiiD,  4&5. 

OarhMotio  a«tJ,  tOi. 

Celnti«  laid,  848.                               ^^^^^H 

Boit«mi.TIT. 

Catbo,  }*(. 

^^^^H 

Bii(;l  chlorml  bjiliUa,  l»3. 

aniniklii,  6$4. 

Cajlos  dnnanoB,  Oil.                ^^^^^H 

BDiio«v  tti. 

puriaeatu),  eS4. 

Oolk,                                               ^^^H 

Ilfnl.  IIN4. 

^^^^^^1 

Oubolattil  caniihor,  121,  A:0. 
CarbolloaclJ.  RIO. 

ChimotDitv.                                           ^^^^^^1 

e. 

CbaoifiBKno.  SiS,                         ^^^^^H 

antkdola  In,  SSI. 

Cbar«»il,  8St.                                 ^^^^H 

Omu  Imttor,  SA>. 

aa  a  duinlMlanl.  All. 

paiiltlow.  «H.                          I^^^H 

CMnU  oulpbM,  4n. 

aaaasBiiMpikifllS. 

Cbana  arMoiealia  oonpoAai        ^^^^H 

CWdaii«Q>,4n. 

paraoohjmMviU      inja«. 

bin,                                    ^M 

curH,s;i. 

tlvtn  at.  61  >. 

matMiiAU,  «3«.                     ^^^M 

CWMbo.  S7S,  7U. 

poiKioiiiic.  OIS. 

■laapli.  ew.                            ^^^^1 
Cbnitir,  101.                                    ^^^^^1 

r*hUr  Wn,  sir. 

Cacbooatcof  avnWuin,  13S, 

of  oal«iuB>,  KTO. 

CboltrjIhTiK,  BST.                              ^^^^H 

ttntKiainc  bj.  188. 
CaUbarlBe,  ITT. 

of  im*.  UT. 

CbemiMl  snrront,  7S.                  ^^^^^H 

of  lltblaa.  in. 

toai,  ftKO.                              ^^^^1 

CaUWriooa     pmviB,     I4S, 

of  naipicnuni,  TfiT, 

CbonopadfiMB,  t7S.                      ^^^^^H 

»ia. 

Of  pobMiuin.  748. 

aalbelalBlUna.  «71.           ^^^^1 

CalMilao,  4TS. 

of  Mdinn.  tci. 

Chtaa  tsrpoBllBiv  7H.                  ^^^^^| 

CBlMUHiHa. 

of  ■Ine,  (It. 

CtlekiB  braik,  39.                                ^H 

CaMl  earboAH  pra<iiill*lM, 

Cai4*iiw»s,  073. 

CbUdroa,    eoBpanllvo    4oM                 ^^| 

"70. 

Catia«o«D«n,  OTt. 

br,  to*.                                                  ^H 

Cakii  pliaapbM  pfstiplUtiH^ 

CMdlM  daytfw— niJ,  Ml, 
'mbibiiivo,  rv4cx,  143. 

Chill  •altactn^tai.                             ^H 
CkUtlM.  «71.                                ^^^H 

Ctllfonte  bMktbotm,  TOT. 

ilimalanti,  3J4. 

CklMBblU.  7*0.                          ^^^H 

CBllM/k  iMTk^  fit. 

OanUaeU,  334. 
U 

Cbinapbllia,  7M.                        ^^^^1 

^^^9^^^^^^^^ 

OEyERAL  tUDKX. 

^^ 

^^^M            CItlDrtft  dnnatnan.  flTt. 

CUnIa  af  lilhlum,  757. 

Onppavnil  arnii)  of  lb  abw- ' 
rliataa,  MB. 

^^H                      Tliubaib.  Tiy 

cf  niBKaMliiiB,  III. 

^^H              CbUvidln,  SiM. 

of  piilm»juia,  T4U,  TTO. 

tlaaivn  af  b«N4^4ti 

^^H              ChlnoidlDDn,  BU. 

CSlrU  uH.  441. 

liastnra   oC   catduas, 

^^H          ciunu,  e4ni. 

Otarita'a  licit*  for  Dom(,  IBS. 

OU. 

^^H            Cblvnl,  iio. 

CM»i(i«»lloi>,  111. 

UaelKr*  at  ta4atA8,  111. 

^^^M                     kloolMlftl*,  ISB. 

ClnHgep*  par|nu«»,  SIB. 

liocUita  of  «4«cltaM,  111. 

^^H                      ««in|>b«r. 

Qlinatfi.  lUl. 

llaeUtnarca«Ian,«tt. 

^^H                      hjdrntt. 

CIoTta,  S71. 

ttneWra  «l   todbx,  Mf. 

^^H                      iatra*«n»(tf  li^Mli^n*  «^> 

Ct0T«-t««,  BTl 

«W.                             ' 

^^H 

Co«»,!*!. 

Onifk«ii<^n  af  foaa,  iU. 

^^H                    |»iaoiilnK,  100, 1*1. 

CM>ii>«^  I4S. 

of  icBDa,  Til. 

^^M             Chlonlunii,  IM. 

Oo«a.tMol«  Mid,  SU. 

CoBfaoiionaa,  101.         ^^A 

^^^H              CbUrmUmnanlum,  109. 

Oo«iIimMli,  741. 

OonfaatMBa,  1B1.            ^H 

^^H             Chl«m1ii}-«ab;dral,  Itl. 

Codvina,  174. 

Conil  hna,  SIT.            ^H 

^^^1              CbUmlformamli,  IM. 

Oodvint,  174. 

fruotua,  St7.          ^^| 

^^^B              CblonirnnthM,  IPS. 

Cua-liT«r  .11,  »S. 

OonU*.  3S7.                 ^H 

^^^B             Cblnrat*  of  pvtuiluiii,  f&S. 

Cob*,  STL 

CodIbb.  S3T.                ^H 

^^^H                    of  todlam,  7Afl. 

CcbnbBim'B  tatt  Tntg,  I3S. 

Canaanimt  ao«p,  SB.      ^^| 

^^^H              Cbl»l>d«or  Hnmaniilln,  7Vi. 

CoUont,  373. 

OoolUmoua  curnol,  Tl<  ^^^ 

^^^1                    of  inn,  489. 

Celfthlorlna,  MT. 

Oonva'UiBBrln,  SlU.                ' 

^^^1                    o(    inerourT,    «om«tT«, 

CulvbisL  n'lii,  &S4. 

CoiivBlla^U  ma^alli.  241. 

^^B 

•gniaa.  AAfl. 

ConTallarln,  393. 

^^^H                      ftf  icereur^,  ntM,  &3T. 

CoiibiRin*,  ea&. 

Coapat'i   araaniaai  ai*la«aL  , 

^^H                        (Inc.  m. 

C<il«bkum  ruoi,  KB. 

8)3. 

^^H             CbloilnMed  line,  SSA. 

awl.  ADC. 

OopBlba,  7A0. 

^^m                CblDrtna,  SOL 

Coldai  a  I'>dU,  S9. 

Cop»l*iaB«i<l,  7BB. 

^^^B 

in  p^ruiU,  iH. 

Coppar,  47S. 

^^H              rhlorularni.  \i9. 

looal  BM  of.  SO. 

iralMDlBf.  47>. 

^^^B                Cblvruf-iriuaui       pkriflMtnaij 

Cold  mtma,  Hi,  ti%. 

•ulpbM  4rt,           ^^ 
Cappena,  fiOl.                ^^H 
Coriauaar,  070..             ^^| 

^H 

Oallodlon,  ECS. 

^^H                v•n■l^  140. 

irllh  MBthartdM,  SSQ, 

^^H         Cbioiwn.  ea. 

Collndliiin,  Ml. 

CorlBiidniiM,  041.           ^^^ 

^^^H              CboouUl*  porrl4c«,  SS. 

«uta  OBotbadd*!  $36. 

Cumtl  TO  «lilorlila  of  MMnrr , 

^^^H            Clionilodeailran  lomcntoiani, 

flcsila,  »03. 

UO. 

Cnlooymb.  JIJ. 

Mblfmaia,  &39. 

^^m           tis. 

CuloojTDtbin,  7SB. 

M  a  oMBllek  041. 
•>     a    dWBbclaal, 

^^H              Choadnii,  840. 

ColoojnlbU,  rSi. 

^^^B                      trtf]ii». 

('nliiml>ln.,i1Kg. 

S»3. 

^^H              Chrauiio  Mi<).  US. 

a>Iumbo,  BftN. 

Dmleas  aoaa,  04B, 

^^^H                Ciirjaarab*,  *  It. 

Coinuietclal     bi««.rboDnl«    of 

Cornnltn*!  R13,  n*<*, 

^^^H              Chrfnnihln,  TtH. 

•A<liotn,  »CK. 

CtMinoliitc  8&T. 

^^^H             Clirjiupbanig  Mid,  TI&,  8*4. 

ebtoToforin.  140. 

Col loa- root.  %ti. 

^^H              Cburrur,  SOI, 

Cam  pound    srrtsieal    paper, 

CauDtar-iirilBtion,  StI. 

^^^H              CiK*rvit«>,  •r*»iiio«l,  £33. 

SIS. 

Cxmbaffa,  87P. 

^^H            Cliuleilug*.  \2i. 

eat!iiirtli){>tlli,  T27. 

CooIIm'*  KniB  for  DoMiv  I**- 
Cnie'abivetTTup.  ft02. 

^^H              CtOL'ti-iriM,  A79. 

ddouoliun  uf  aanapaiilla. 

^^B              e*r., 

i7i. 

Ciukail  •tboal.  TUi. 

^^^H                     fnla. 

•xtrutofMlotTnih,  Vit,. 
flqid  eitraot  of  a&nnpa- 

CranMbill,  145. 

^^H 

Cienn]  ^  Uttar,  7S0. 

^^1             ic4.  ire. 

Tillo,  in. 

Cr«aaol^  032. 

^^H                         nibra,  STB. 

fluid     •ilraet    of    irild- 

Cra«w)liDie  a«id,  833. 

^^H 

eUvny  bark.  070. 

Craantnai,  Oil.   '          ^^ 

^^^H              Ci  1)0 bi'tiiii ulna.  (KH. 

luriitlaa  of  llaxaoid,  S6B. 

CraoBUl,  C33.                    ^H 

^^^H          c>iii>bDii(<i)D*i  ons. 

infutioii  of  ivaliaa,  BBS. 

CrMol,  BIO.                    ^H 

^^^1                    brDtDob^dnic  af,  flOS. 

tefanon  of  Mnna,  731. 

Or**al.|||l^m4  B4ild,  010. 

^^^H                      »iit]ilial«i  of.  fiD.1. 

jnlap  nuwdpr,  TI.'i. 
Dduorioe  p«iriter>  8AB. 

CrcajHo  aeid,  OIO. 

^^^B            ClncboDiDK  nlnhiM,  £30. 

Creljiwl.  OIO. 

Crala.B70. 

^^^1                     (uliiliulo  of,  go;. 

tutXiir*  irf  IJquariQa,  890- 

pnaparata.  STO. 
Cralon  rJiloral  hyitr>[«,  t«3. 

pllliof  Iron.  408. 

^^^^H              Ciniaikfi44>ii,  ^ITI. 

].lll*(.f  rbubarb,  TIT. 

Croton  oil.  Mfl,  rs:. 

W^^^                       irilor,  671. 

powder  of   iptewnuiba. 

CroloDuI,  TSa. 

r                       Cllnia  at  bliniulb,  4~0. 

rri. 

LVriiiapiaa,  ITO. 

r                                 i)f  I'itiiititb  moil   amao- 

puwilvr  of  jalip,  ',ii, 
pundeir  of  rbabarb,  TIT. 

Ciibab,  760.                        1 

nium.  470. 

Cubobn,  TOO.                      ^H 

Vl  i-iiirvlnii.  IMS. 

■ulurlnn  i>f  lodina.  04B. 

Cubvble  aaid,  •  W.           ^H 

H>f  iiun,  4t^0. 

rpirit  of  «tber,  1S3. 

Cobibin.  TOO,                 ^H 

vt  Iron  uid  BiDui«Dtno], 

•putt  of  Juolptr,  7*1. 

Capri  aaataiy  -ITS.          ^H 

4HII. 

tjilrit  of  iBCaB-dtr,  STB. 

aulpbaa,  47S.             ^M 

-of  Irun  ■nil  ^ulnlna.  480. 

a;  nip    of     aarMtparOla, 

Copinm,  4"!. 

vf  Ir«D  kad  •trj'cbiiiii*! 

S76. 

Cyaaid*  ot  poiMetnni,  iSB. 

404. 

ajnip  of  iqutlt,  BOB. 

of  ilUar,  410,400. 

'^^M 
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Oj«a»-bMiatigti>liiQ,  132. 

DInom,  IDf. 

ErgQilnln,  111.                                      ^M 

OJfOaBinia,  Si9. 

DliinfMlHati,  SaS. 

Ergotinuin      ffitrlouiB,     8)1^       ^^^H 

Dllbf  Diol-lodlil*^  Ml. 

^^^1 

(^BlM  tlncMrU,  til. 

O^titui,  41 1. 

C/ttMUt  UburnuB,  118. 

biuntloi,  TSl. 

nlBtoia,  $11,  MM.              ^^^H 

tJiMM,  rulM  Tor,  IDS. 

Bmnlm,  ttl.                        ^^^H 
Brig«na,lSI.                           ^^^H 

lluicr'*  poodar,  ITS. 

OuadaiiM,  181.                ^^^H 

brvdlM,  741,  731. 

BT^IoMbSM.                            ^^H 

Bi 

Drttd  Alam,  IM. 

BfytbMayHtt^  llS.                   ^^H 

mrbonitM  ot  todtuD,  S6S. 

bytbiwiylOD.  SIX.                    ^^^H 

D>iid«liDti,  5TT. 

•ulnbitcor  Iron,  4«9. 

BMbwotlM.  8«3.                        ^^H 

Difiba*,  176. 

BMridia*,  1T7.                           ^^H 

Dapbnin,  5TC 

Dub«Ula«,  108. 

SMriB*^                                                ^^H 

DiUin  ■tmoonlain,  33S. 

Ew«iw  of  b*er,  10.                    ^^^H 

iMiiina,  SUA,  234. 

uf  pp[i|itrinlDt.  876.                  ^^^^B 

]><M«to,n. 

1. 

*>1  >l»*«rniin1.  AT8.                              ^H 

DmomIdb  of  barUj,  8A1. 

EM*nlUi     mlt     of     liaiau*.       ^^^H 

DacoatDiD  obtiaapbila,  TBO. 

Bobollnc,  911. 

^^^H 

b«rd<l,  »il. 

KSaoU  uf  naillotitai  primkrj, 

Etfaw,                                         ^^H 

wMap  villa  eoBparitniB, 

1(11. 

Rtbunal  •ill,                                       ^^^H 

maoio,  101. 

ElLjrl.  bromlds,  UB.                    ^^^H 

DaipBantlMi,  Nketlon  oT,  8S. 

ucvodirjr,  101. 

l*ul,  4ai.                            ^^B 

I>«twin>«>tnu.n],  100. 

EffWvMcing  draught,  TIO. 

nltriU  of,  3 14.                       ^^^H 

DMnulMnu.  817. 

]ilgaag,3\,iiZ, 

oiidB,  lu.                       ^^H 

I>M«nniii*l  oplun,  ITI. 

ElklBria,  714. 

Kibjttiii,  liniuklita.  14'/-             ^^^^H 

DM(kLrl*»l  tinctaro  uf  (iy\aat, 

EUUrium,  TIO. 

Euc:alv|iiialbc,  ti-i,  »!■'              ^^^^| 

in. 

KlMlrla  brvih.  gi. 

Ea!kj}-|rtua.  Al>i.                               ^^^^1 

Vtfnmo-moton,  112. 

Eleotrioftj.  73, 

XuiiujiDiB,  707.                                     ^1 

DavM^I  eQiiii>Da(DguD  mtZ' 

UM  vf.  M  ■  toob,  91. 

Baanjmnt        KtrnpurpiirMI,             ^M 

tan,  801. 

TflntlaLria  «i«rd«loonian),  872. 

^^H 

Ik«zir»-miDln«,  flnl. 
^^^^  IMagDMU,  UM  al   «le«trioUy 

ElLiir  of  nUwianaia  p[  »u- 

KnpttnHDni.  MO.                         ^^^^| 

nmaliiiii.  117. 

Gnriipoiiiibubarb,  IIS,               ^^^^1 

^^1      Id, 

of  filriol,  41PJ, 

Exslltia*,  848,  iwl«. 

^^1  DidrMd  trao,  ISO. 

PropriaUtl*,  Tt». 

EieiUi.iaoton,  112. 

^^HlMapbaMlM,  773. 

Emalle*,  67  8. 

EipHtoiuiU.  790. 

^H$la<WN,  88t. 

aineml,  BBS. 

Kilntol  o[  BMtiile,  *M- 

^^^^FvImU J  Inlb  0  <1  i  m  *lb  ]>1  ms- 

rr^oLkbt*,  691. 

»f  A  m«rie«a  btmp,  SOB. 

V              tbM,  IV^ 

Emelitt*.  UBI. 

of  ftrnlc*.  417. 

H           Diiodpanpheiioliiilpbariii 
■               ulJ,  aS7. 

KiiimeiiB|[fl|[aa>,  804. 

of  bfllnclDDna.  138. 

Euiuilin,  7U7. 

or  bUltOTDUl,  717. 

^V             X)t*t  la  oorpolitnB*,  14. 
■                    Inmbfuia.  SI. 

KiDOllitat*.  S&t. 

vf  I'lkUh^r  bAin,  283. 

Kaaplnilr*,  101. 

of  fltiinitk.  f.89. 

H                  ■■  rMi-eura,  41. 

Emfjlutrum  >inaianl»d,  'If. 

«f  einttioiM,  6D(. 

^L          DtcMtanU,  H8«. 

^miaouih^l   oum  bjdr*r- 

af  col«bi«uia  root,  ST3. 

^^H.  BUwtad  rood*,  13. 

IJf^  7B9, 

af  «f>lM}-atb.  TS8. 

^^B  IH(IUMli.  3M, 

ftalimiinil,  401. 

•r  oaDlan,  181. 

^^■ni^uiio,  iM. 

Liafa(i<lat,  118. 

af  daaJelloD,  &T7. 

^L        SIsluliaiiia,  Hi. 

bi<llultiDDv,  3U. 

»r  JI(1UI1(.  171. 

h*dnriiyrt.  &37. 

of  ircot,  HU. 

^^^  DifiuiifMtii.  ass. 

pinit  BuricundlMe,  ^*tl^ 

of  •amiTiiiiit,  7D7. 
of  nnlUB,  SU. 
of  bmumoxtIob,  143. 
af  boiap,  197. 

^^Bltl«iUlll.  3»4. 

\iiiU  Cumflroiii,  HIO. 

^^^V          M  •  4laf«lle,  T3t. 

nieb     oum     euelbaiid*. 

^P                  M  BD  uitip;rallo.  3AS. 

810. 

H                    pobuainit  bjr,  370. 

plnnbl,  486. 

•f  b jii*»;ftmai.  S38> 

■            DtxitvAln.  >il- 

rMlBtt,  480,  T81. 

of  icaMis  >*8. 

■          Zitftusln.  su. 

■ftpMiimot. 

Kmulila,  8M,  SU. 

afJaxluiN,  717. 

^^^  Dlfiioilrwia,  Sift. 

^^^K  IXbjJrMjl*    f alalBi^    ASS, 

•f  hrmionift,  *it. 

KinutilinM,  108. 

«r  BqiMrtM,  »M. 

^^"  IHIawU,Ml. 

Eti««pb«l«pitbi«    Misnlaa, 

•r  knood,  lis. 
«r  mall,  883. 

■          IlOaUd  HMk  mU.  44». 

Bodwinla       •dttinlMralUn, 

at  >Ur-«n><e>  >'3^ 

■                 alNfaol,  330. 

IM. 

of  aai  T»ni«K,  3&t. 

H                 hydrabramk  add,  SOS. 

Ea«aulB.70I. 

»r  opium,  ITI. 

H                 tajdrMiblario  ■itl'l.lSl. 

MirttitMs  14. 

of  podophjIluB,  728. 

H                  hrdraoTula  Mtd,  119. 
■                    narlalla  *e\i,  191. 

Bnclbh  NTOtliK^  411. 

«f  BBBMla,  S8(. 

«r  ritataay,  4SS. 

g*rH«,  m. 

■               Diiiio  uid.  (sa. 

KplfpwtU*^  639,  Sn. 

af  rbitbMb,717. 

H                  alir»-Biirlatlii  »e\i,  ItT. 

Rptam—ttftn, 

•f  MnKDMifinat  SM. 

■                       phofnbDria  uid,  Sftl. 

Stgtit,  810. 

of  Ufsiaoaa,  8TT. 

KmoU,  $10. 

of  n*B  anl,  75i9. 

■                        toid.  4»T. 

BMoIIc  mM,  811. 

of  wkboo,  7<n'. 

^■^          nlBhmrle  mU,  1». 

Br«oUa,ait.  SM. 

Bxtn«U,  101. 

^^^  JMfM^  liMMrU,  lAI, 

Brjotiald  mU,  SIS. 

fluid*,  1«1. 

J^^dis 

ORl^'KJiAL  INDEX. 

^^1 

^^^^B          Kxtnatnm  ourntbU  IsdUn, 

Fluid   oEiruTt  of  «ot«Uaiin) 

OiTlio  acid,  \M.                        ^| 

^^H 

raol,  ill. 

Oullo-tan Bio  acid,  444.                 ^H 

^^^^B                        fiTCjrrbtlUIB           pOTUID, 

of  oalebbam  Modi^  9T3. 

<J>1lt,                                              ^H 

^^B 

of  oalumbo,  AltV. 

Ualranit  eoRant,  71.                  ^^| 

^^^H                  Jag1Uiili*.TlT. 

of  eonituo.  311. 

OiniblT.  4SZ.                                 ^H 

^^^^H                              692. 

of  eoUon  rooti  IU> 

Oamboca^  791.                               ^H 

^^^m 

of  subfb^  Til. 

Oaoibogi?  aaiil,  731.            ^^^^H 

^^^^H          EtimnvoDi  r*m«li«^  lU. 

of  dkDdolioa,  (IT. 

GkFlio,  SUI.                              ^^^H 

^^^^^^ 

of  dlcliMli*.  >n. 

Ou  Ilijuar,  TH.                   ^^^^^| 

^^^^^^^^_ 

of  orgot,  634. 

tiaalth«Tik,U$.                  ^^^^H 

^^^^B 

of  aupntoriuai,  S09. 
of  (•Ucuiluui.  332. 

UalHCntn*,  318.                                ^^M 

Uvlntoiitilo  acid,  318.                   ^H 

^^^^^^       Fknullc  earrtnt,  M. 

ef  Konltan,  flnl. 

GelKniuin.  118.                            ^H 

^H                        PanulluliQa,  {■n«T«l,  B?. 

o(  |ll>J[*r,  ATS. 

Ofntntl  fsnulliBtiAM,  9T.             ^^| 

^B                      KkI  iD»nDB,  ton. 

of  KoMypiriLdielt  aartos. 

GcDtito,  £04.                       ^^^^^1 

■                      FMdlnEoftbailoli,  26. 

»lj/ 

^^^^^1 

^1                             by  Lb«  mUin,  33. 

or>rlDd«Iia.70k 
of  lianip,  JOS. 

Oiiitwpikria,  645.             ^^^^^^| 

H                   F«nii*1, 07*. 

Oeotiiio  aolj,  II6&.                  ^^^^^H 

^M                             tralar,  CTS. 

of  b^pa,  lU. 

((•TBOIUID,  fifii.                                               ^^1 

^^^^_           Fciri  broDiidaiD.  4BI. 

of  {pecaeuaDh*.  03T. 

Ocrntan  aoonitine,  418.               ^^^ 

^^^^                     OlboDU,  i»% 

of  Jkborudl,  7U. 

ohamnniilt.  477.                      ^^H 

^^^^H                 aarlwnu       Mwhuvtui, 

of  brwBwit,  4&3. 

D*Tnii«iii*«,  s«a.                   ^H 

^^^H                      4»S. 

of  looluoKiinin,  lid. 

^^^^1 

^^^^B                ettlurUura,  4SB. 

of  llq«orJ«%  8>0. 
oriqUlia,318. 

^^^^^H 

^^^H                 HIni,  '4flO. 

UiiuH,  HSO.                       ^^^^H 

^^^^H                 «t  ainnuinll  citru,  400. 

of  lapulia.  Mi. 

OiipikI  BMriie  Mid,  U2.           ^H 

^^^^H                 at  numuiill  (uI|>Iim,  4SI. 

of  mMloo,  771. 

dlnubor  M.)t,  721.                ^^^H 

^^^^H                 ti  •cDiaonll  tonnu,  ISC. 

of  niiJi  voaUa,  tSff. 

Oljroorin,  SM.                     ^^^^1 

^^^^H                 tt  {lOlMidl  nrtnu,  400. 

of  poreitk  brovm,  TiS. 

OlTeoriiiMia.  SM.             ^^^^1 

^^^^H                   at  quiDian  oitru.  490. 

of  UDMtLI,  CM. 
of  riiBtaoy,  MS. 

Ol5MriCa.  IIM.                 ^^^H 

^^^^H                     tiT^ebclns  dtru,  -iSO. 

Oljocrite  of  ^s,  KM,               ^H 
of  itarab,  8U.                      ^H 

^^^^B                     UiOmt,  400. 

at  Tbobarb,  TIT. 

^^^^H                   osidum  hjdratuiB,  4ST. 

or  rbu*  Elibrft,  4&3. 

aiycorUon  Miyli,  8M.             ^H 

^^^^H                   oxlilDin    hydntum    cnn 

of  rain,  4il\. 

TttclII,  868.                           ^H 

^^^^H                       nuiKDwlBi 

uf  asngiilnulft,  t^S. 

aij<7rrhiaa,S40.               ^^^H 

^^^^^H                   phafbhki,  4D1. 
^^^H                   pull-it.  4ST. 

of  aarMLpkriHa,  i'i. 

gIU.ra,                          ^^^^H 

of  aoDOfk,  tSS. 

OlyojrThliln.  B49.            ^^^B 

^^^^H                   pTnipboiptuw,  49l> 

of  aomiK,  TSl. 

illjcjtnbiiiDun      awaoB^^^^^ 

^^^^^B                   ■gbmlpbw,  188. 

of  (orpontoria,  41T. 

■uui,  8S0. 

^^^^B                   lulphM,  4tU(. 

of  fptnlla,  X73. 
of  apUFelln  and    mod»i 
871. 

Ooi  pijirrior,  714.                           ^^ 

^^^^H                   inliibna  eiiiecBt.u<,  4SS, 

OotdcD  MBl.  444.                        ^H 

^^^^H                   tuliibo*        pT«el|>llftiu>, 

ao«t*-jir«aao,  811,                        ^H 

of  (quilI,  TJS. 

OoMfpil  rodioat  oort*z.  <3S.      ^H 

^^^^1           Femiiti, 

<if  ilriuiDQiuoi.  Z3A. 

QouUrd'a  axtract,  44'.                 ^H 

^^^H                  dl*t;MiiiDi, 

of  luDiaoh,  ii^. 

Onmatum,  SI3.                          ^B 

^^^^^B                    TodavtiuD,  iSTf 

tS  tarkxa«Bm,  4iS,  (TT> 

OraaolaMd  aitnloof  namo- 

^^^H             Plffiif,  T05. 

of  ofm  ani.  TOO. 

«lDW,  7W.                                      II 

^^H              FiCK 

of  raloriui,  IIS. 

Qnr  tp««HUBh»,  881.             m^ 

^^^M              Filix  Mar. 

of  t(ntmn  rirldo,  MS. 

V>y*K,  »T.                         ^B 

^^^^^B            Kltke  mftnnR,  lOS. 

of  wild  tAtvtty,  GTO. 

(IroMi  ir«IU,  4M.                       ^H 

^^^m           FIuxwed.FilU. 

FoeDiculnto.  AIil. 

Kincvr.  CT3.                            ^H 

^^^H                    moal, 

Foodh    arllfloiallT    dlxettad. 

loilido  vf  Maroaijt  Ml.      ^| 

^^^H 

S3. 

Orindcliik,  704.                                  ^H 

^^^^1                 t«ft  (infarion),  S&O. 

iiauiJ  meal,  ST. 
milk.  TiQ. 

TobuiU,  '>t.                             ^H 

^^^H           FlMiUn*. 

Qoalac.  i7S.                                  ^> 

^^^^m           Fltnlnc'*  tinolars  of  MoatUj 

Foot-balh.  moLbod  for,  TS$. 

■C»d.&*ft. 

^^^B 

PoFoait  injocciani,  701. 

^^^H           FtBtibl«  MllodtoD,  MS. 

Foxlar'*  aolnilon,  5JS. 

yallow.  AK.                         ^ 

^^^^H           Floirera  of  talpbari  TOfl> 

Fmncula,  707. 

OoaUoi  licann,  57S.                ^^| 

^^^^1           Fluid    MtrMt    of    Mtnit*, 

FtbOKuliD,  707. 

rwina,                           ,^^^^^| 

^^^H 

Frktinnt  oniu*.  TOB. 

aaa!Ml4  airid,  &7S.           ^^^^^| 

^^^^H 

FrAro  Cmiqc,  artenidtl  naite 

Uuaitcln.  S7d.                  ^^^^^| 

^^^^H                  of  b«II»4<inBB|  S8S, 

of,  &44. 

Quatatol.  433.                    ^^H 

^^^^H                 of  bitiM'  onB|«  pM^  GTi. 
^^^^1                    of  bonMet,  HS. 

FnoiMUeni^  EON«aHal,  iSB. 
FnaedntlfMo of  ollror,  4!A. 

Quaia«»io  a«idi.  STt.                 ^H 

GailMradnl*  aotd,  &74.            ^^B 

^^^^H                   of  br*j«n,  8'3. 

Quaincom  oScinalii,  MS.          ^^B 

^^^^1                        booho, 

Oijuikcuni  •rcod,  STi.                 ^^| 

^^^^H                         oftDubi*  Tudla*,  101. 

a. 

Uaarana,  379.                  ^^^^H 

^^^^1                  of  ebiompbll*.  TM. 

nuaraulav.  STS.               ^^^^H 

^^^H                      oblnu.  US. 

Qadoln,  Mt. 

nam  Brmbb^  147.               ^^^^H 

^^^^H                    of  olraldfuKs,  US. 

<laU(i1aj(i>|^*,  711. 

[Ittn-ouCon,  tCI.                ^^^^^H 

^^^^H                  of  elncfauuk,  404. 

Otabar  bwa  as,  U». 

^^^^B 

^^^H             of  eoM,  tar. 

Oalla.  4^1. 

UulU-ptroh^  Bn.           ^^^^^1 

'  VMt,  105. 

Daniatin,  M- 

JlmmnlaMjXBa,  48». 
BarUborn,  •pirW  «,  S3B. 
IlMhlah,  1»T. 

oit  «t  wilt*,  lU. 
HaltoboM,  Wicli.  "OS. 
ncmlock  pitcb,  MO. 

plutor,  840. 

BomptlhlU,  aitO. 

HlppnrioMld,  813. 

|Ii...jrap.  SOJ. 
[  Bo|[mBna*u>'>dTDe,  in. 
UHoiiiatroplDe,  t3<. 

Hoii*7, 1  on. 

Hop  poiil(i«i,  1«. 
BoptScMapliet  uUlnra,  t'S. 
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Myoieyimni  Ifnes.  SJT- 

IIjrniioD*,  109. 

Urpinltrinio  lajuclion*.  103. 
injoolioojiolailooi*!,  MS. 
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.  Bop*.  >»- 
I  JiordMiiii,  Sfti. 
Bol  fcMh*.  111. 

Ilnuiulu*'  134. 
Ilaib""'*  tlnctnrs,  404. 
H^drmcojua  dinrattn,  T?'. 

untnooutun).  ali> 
ema  ortu,  MT. 
Etirarcrri    ^hloridum    oor- 
■aiUan,  639.  ai». 
ebloridttn  «!'•>  5ST. 
{odidam  mt>ruu>i  !^I. 
i«di<laia  virld*.  ill. 
olMltiiin.  ^3!. 
oildviD  lUvuio,  S*l- 
•Kidum  robrntn.  Ml- 
mtenlpliu  flsrut.  ail. 
•ntphtdum  [uliuin,  i*!. 

Hjilntllar,  «««■ 
MirilruliiilaB.  BSD. 
Ujdrulli.  600. 

Bjdrtuuf  «injlcn«.  1*7. 

or  chloril.  IdO. 
fljdmtwl  oxW»  "t  iM*".  '•''■ 

•M^alostd*  wf  iron.  43^. 
HvdrabrDOiala  of  o«tiin«.  3S3. 

of  boiUtNplM.  3S(. 

«r(iuln)aa,  002. 
BTdrobruuilx  aeid,  S03. 
ortif,  ani. 

Bi'ir<^t>''">''*i  *'"■  '**■ 
UTdroelilanu*    of     ftpamar- 
phlna,  088. 

or  ssnrplliD^  )T1- 

of  pftoiwyln*.  T«a. 
njdriKlilorlo  Mtd,  4M. 
Bjdrao«tan>lM>  ITV. 
UjdnMjtiilo  wld,  139. 

^MHilitC  by.  433. 
Brdrogm.  pwoiid.  uf,  VOO. 

UjcMlB*.  106. »«. 
ItroMjnsi  rvlU,  23T. 
)ljM«rwia«,  301,  337. 


IcoUnd  mow,  S4S. 
lohlUyul,  ail. 
IdlMjncruIe*.  lOt. 
ISMorie  •«>di  2^*- 

tlo*,  372. 

IndiBn  frirti,  704,  "01. 
Indian  bouip,  3l">' 
IiidLui  tcana,  '^0. 
Kaat  o^i  836. 
■tlrnisla  of,  10». 
IndlMiliorji   fM    lb*    "••  "' 

tiio4iBino«,  lOl. 
Iiidkio>Hl  carreot,  T&. 
In**  poiioa,  aSA. 
Ip(a>m  lUO.      ^      ,^,    ^., 
Iu(ii>ion  of  »ntb*mldU,  fi'i- 
of  brayvrn.  873. 
of  bacbo,  OTT. 
gf  M))*lv<>i»i  tTi. 
of  oMOftrtltft,  A7I. 
of  abunaiallOkdlT. 
of  clnaboD*.  4  '4, 
of  tlu'M,  ill- 
«r  digllslia.  311. 
of    gtutt*!),    ooi»poo"d, 

»f  junior.  7«0. 
of  pkfcir*  bnv»,  T48. 
of  Kuna,  '31. 
of  yaXnivn,  117. 
of  wild  Bll^rry,  *ro. 
Injooliont.  7iil. 
iDuDTtioni,  iij<(reim*l,  MS. 
lihjlde  at  orunle.  >2t. 
of  uoruurr.  Ml. 
of  uilMilum,  549. 
of  riWar,  tU. 
lediao,  b43. 

ointiDODi*  MB. 
lodiifD.  AIS. 

Ii>JofnnOi  541. 

otttlaionl.  M9. 
lodirformuni,  511. 
lodol,  55d. 
Jodain,  543. 
ln*<uu»nh*.  681, 

M  >  dikpbontla.  TTB. 

Irlth  meM,  UB. 

1(00. 484,  »0  4. 

bjr  hjdiv«oB,  **7- 
Qu«««niw'«<  4*7. 

I•o.nill^)■o^ullp7ri■|  044. 

iMpoUcUorUiet  •!*• 


Ja^Mfindinc,  ITS. 
Jobariao,  Iff. 
JBokol  poultioo.  8*9. 
J»eu«'iindj,  710. 
J»l.p,  754. 
J»l.p».  7!*.         „, 
Jamatoa  glnipr.  VTS. 
JamMUsD  w«#d,a3i. 
Jamparandl,  779- 
JamCuanody.  TTS. 
JanipliaMaDb«CS50. 

Jffr«««.l*o>  oat.  M3. 

JeiTLiiii,  40I.409. 

Jou.vuilaa>]'*ll<*<'>  "=• 

JuKlnnt.  717. 

Jolcoor  wnium.  83£. 

Jukoa.  NO. 

Jnlloaattoup,  SO. 

Jutiip*r,  780. 

JuDkpamt,  TflO- 


J. 


JaWnndl,  T7D. 

anurnlHi  to  »troplii«, 

TBI. 


Kairlo.Ofl?. 
Kainala,  STO. 
KiinnU,  XT». 
KalflMtiuout,  83. 
Ka-a,  771. 
Ka«jn.  JJl. 
KvDiOlt  oiniiavDt,  840. 

KInIa  aoiJ,  iil- 
Kiao,  tJ-J. 

KiuU'Unulo  *<t>l>  Ml* 
Kcia  pull  373. 
Kvmht  poiMO,  S85. 
KooM^a,  8TJ' 

ltD<BM,873. 

Ranmjii  S3. 
Kiaincvia,  4i}. 
Uiaedra,  451* 


Idbarraiiua'i  •olntlon,  Wl". 
1.aoUl<  of  if*".  **". 
Uai«  a«ld.  «»». 
l^«li>-pbo>pbata  at  tlu*.  ^BB. 
litiUaaariuu'i  135- 
LkMnck  TiroM,  lift. 
Uoiooln.  125. 
I^ady  Vfcbtlar  pitif,  TTO. 
LbdoUo.  Dj3. 
Lard.  811. 
Laudanina,  ■■8. 
LaiuJmiiiiii,  hi. 

daodorlMd.  171. 
lATaDdvta,  8T6. 
LtTaoder,  47  A. 
l*»tiTw,I01.7U. 
L<^455,it1H). 

ae«tala  of,  406. 
oarbonato  «f|  46t. 
•(bjl,  4U. 
nitm*  of,  4BT. 
oitdo  of,  4M, 
ptaM«r,  448. 
•oitontoc.  458, 
V«lK,44t, 
LaAajM-a  dklnlMUat  Min- 

dM,  447,  490. 
I,M«v»-}alM.  143. 
Lamoii-ps^  8T^ 
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^^H             LctnuBi,  «MwtUl  wU  »f(  <M. 

LsMBgw  of  ipMMiwnlw  and 

Matkrl  aaUcTlala,  OW,    H 

^^H             LcTsat  vvnnMMl,  871. 

morfibwt^  OBT. 

Ualbrlal.  199.                 ^B 

^^H             LtebM  •UMb.  U9. 

of  MBionla,  8TT. 

MtlbrlaM  bMtoriifc^  l^H 

^^M           Uchanla.  MB. 

Local*!  lolaUoa,  M. 

Malhjnrtlela.  771.           ^^H 

^^^1            l^ebitMn*  Mid,  M9. 

l.iiB»r  MiMic,  476. 

Maaimn,  If  TO.              ^H 

^^^H             t'iK)>t  ink^Aiik,  IBT. 

UjmIIb,  134. 

ointmnat,  STS.         ^^^ 

^^^H              LiKXUiii  *lia),  iJi. 

Lupulisk,  114. 

lilacarvuni,  STO. 

^^H             Llljr  af  lb*  rftll«j,  3U. 

LjetoBlas  *i^ 

MiM    cblorida   af   bmwt. 

^^H             Lima,  ees. 

637. 

^^M               <u  ■  diiiDfoouut,  a^i. 

^^^H                       lii«to-|>ko«bhai*  *t,  S60. 
^^H                     Ilitl[DaDl,UV. 

H. 

Milk  ftMxU,  ». 

Mm*.  073. 

puDob,  SI.  353. 
toaic,  paaaraatlMd.  33. 

^^H                  tiaalaokod,  SB9. 

Miolt.  073. 

UEotralaniMtM^tHia. 

^H                  nMr,  MB. 

Mafivodia'i  Mtnlio*,  lit. 

Walca,  iU.                      , 

^^^B            Lm«al>  «i»t*s,  STS. 

Miigoe4lB,  7DT. 

MUtnra  anMoaUai.  71V. 

^^^1             Lidi  fariua,  tOn. 

]iuiidana&,  TOT. 

attlnroAmnJ.  lOS. 

^^^B              LiolmoDt  of  kiniuaoib,  SIO. 

UngDoall  carboDM,  707. 

cnUB,  810. 

^^^B                        6t  csuiiliur,  ttfl. 
^^H                     or  canl^aHdM.  830. 

oltru  gruiulatul,  7S9. 

rirri  aavMmto.  i>9. 
glfeyrtkitm    aowtaritt. 

*ulnhut  711. 

Mitlwiilo  «alJ>  703. 

^^^H                     of  ohlDn>ranD,  110. 

fiW. 

^^H                              llniv, 

Malt  r*ni,  S7S. 

paiawil  diraUi,  TM. 

^^^H                          aobp, 

MulittMild,  tM. 

Miliar*,  1*0. 

^^^H                    of  lurponllQi^  540. 

Malt,  sax. 

Uillura of  iMfalida,  IIS. 

^^^H              LiEiiiicac^  141. 

UassMVM.  401 . 

blMboiidaof.  491. 

ot  obl»n>fono,  HO, 

^^^B             Liulnuitiuu  mJoU,  8SI). 

of  eitnla  of  poUmian,     I 

^^^B                        ftUiBdaiM,  SIO, 

■ulphaUof.  <V1. 

740. 

^^^1                  ouDuhorB,  ttl. 

Mannnl    DXldBin     slfrutn, 
4M. 

llolaMi^  7lU. 

^^^1                     ■bloraforini.  NB. 

•ulpbM,  491. 

HoaobroiBaia    of    eanabg^   1 

^^H                     Mponi*. 

MoarH,  TOO. 

m.                           1 

^^H                   i«*cbio(blav,  #40. 

MiiuDit%  TOO. 

HoMara  tolutiuii,  ISO.              1 

^^H             IlBun, 

Mkranu.  SSI. 

UafDhiDB  a««u,  ITS.              1 
fif'lru-hlorai,  173.              I 

^^^H                     u*it»tlnlmi]n.  SJO. 

aranillaiOM,  SSI . 

^^^H                     liquid  OUVDMliBCi.  SiS, 

UaiweapBiba,  Tflf. 

muriaa.  IT  I.                            B 

^^^B               liijuor  acMi  itnvlllati,  S3T. 

bjdrargyri,  MTi 

tul)>lia(,  1T3.                        B 

^^H                     fttUBioiill  ■mUIIi.  JSS, 

Muia»,3U. 

Horpblaa,  171.                         B 

^^^1                     •neaici    at    bT-iranrTTl 

Maw,  art. 

aad  cbloral,  164.                M 

^H                                 tlMli4l,  »1. 

Malaria  meilioa,  SB. 

UonlniDl,  itO.                  ^^M 

^^B                     Mlnif,  UK. 

H&lisin,  7  71. 

MoMbu*,  173.                     ^^M 

^^B                    ferri  eblorldl.  49(1. 

MaUeo,  77 1. 

Motor  fiunia,  VX              ^^^H 

^^^1                    f«Rl  ivWulphnlii,  48S. 

AlaUioariA,  077. 

Muuiilaiu.eliaibik|,  SO. 

^^^1                    f«n>  Ivnulpbklla,  i£0. 

Ma^-appU,  T3T. 

Uuollaga  of  gam  acabk^  HS. 

^^^B                  fnlte-parebn,  KSl. 

MMdn*  (^^on,  SSO. 

of  qalBM  loidi^  SM. 

^^H                  lirdrartrrl  oltntii.  Hi. 

MaHUTM,  BOZ. 

of  naaafnu  pitb,  SM. 

^^^fl                  lodl  eoaiMidtui,  S48, 

KaMnil«  a«ld,  ISO. 

of    ilipptrr    «!■    bark, 

^^^B                       m«gDa*li  sllnlu,  ;33- 

Maoonin*,  ITS. 

MS. 

^^^B                     nofphiniB auliiUallm,  ITS. 

Madull*  >ajn.rn«,  SSO. 

of  tngHMlb,  S4S. 

^^^B                    ptuinbi  iuImoouUi.  407. 

M«l  rww,  4^3. 

Uaollaflaa*.  lOB. 

^^^H                     ptuiuLiI    •ubaowUtii    di- 

MalU  AMdarMb,  sn. 

UuMina,  STt^ 

^^^B                        liuiu,  44IT. 

Maliita,  STS. 

MaHod  wlao,  SSS. 

^^^1                    polHUii  tlOl. 

Mpllila,  100. 

Mariua  at  ainaioota,  TBS. 

^^H                     polHili  »nellitl».  Ht. 

Ueatba  piperita,  070. 

of  Doipbloc,  17S. 
MurlaUo  aAl,  404. 

^^^1                    palAMlL  «Urstl>,  749. 

plll9)(l"lllal,  £07. 

^^m                      MdlBw  SDH. 

viridiit.  07B. 

aa  m  oaoitio,  H4fl. 

^^^B                    todnoblDilDktB,  SV7. 

MoQlbol.  iV\. 

MnKariae,  aoudola  for,  SOS. 

^^^H                       •adU  <inDn!iiti>,  iST. 

Marcuiinl  iiialtnanl,  537. 

Muili,  lib. 

^^^B                tiBoi  ohioridi,  iti. 

ciMbellii,  SaB. 

Maitapd,  SIT. 

^^H            Llqnam^  lOD. 

olMla,  a37. 

u  an  amatlo,  IS7. 

^^H           LknorlM,  SU. 

piiii.  ssr. 

papn,  639.                         J 

^^B                  rMt,M9. 

plulcr.  53  T. 

pkiUr,  SIS.                ^^m 

^^H           LUilMii  dlat.4rliik,  ST5. 

piirjpillTM,  71!. 

Mut^)^  turt,  SS3,             ^^^H 

^^H          Llthars*.  4ea. 

Meroucjr.  637. 

MyrisUca,  ATS.                  ^^^B 

^^^B            Lilbil  nrboD*!,  TST. 

Kiutiioaialpd,  £43. 
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of  fwUMM,  S07.                                  ^^1 

^H             KumUh  Hiuterb,  TIS. 

Sriiliitt  [Hiwdar,  114. 

or  aoda.  Mi.                                  ^H 

^H           Buu.  iOi. 

RencKa.  I'JS. 

of   aubacaUto    tf    laad,             ^^| 

^M        BuUo,  wa. 

Siovgin,  7»S, 

^H 

^^^ 

SfiDSa.  7  SO. 

of  iiiliaiilpbaM  af   iron,             ^H 

^^^^^^ 

Sacalo  oomuCum,  810. 

^M 

^^^ft 

SarouDs,  ilt. 

of  auluhala  of  inorphlna,              ^^M 

^^^^^^f 

S«rp«DUria,  ATT. 

^M 

^^^B  iftbdl)]lna,4(l0. 

Kaaqulchlnrlilft  of  Iron,  US. 

or  lafaalpbata  of    Irea,            ^^| 

^^^B  8«MiM. 

Saiquluiiilu  of  Itau,  437. 

.^l 

^^^^B  SMabarMa  vt  lime,  031. 

Sci  in  [«l*tiuQ  l«  diifv,  lot. 

BglvMlB,  70t.                                ^^^M 

^^^^K  Baestaaratod  oarbtoiALa  af  Inin, 

Rt>»ra  all,  lifl.    ~ 

aanAtfaalanU,  113.                     ^^^^H 

^^H 

SiikUgD|[ciai,  B2T. 

Soup,  W.                                     ^^^^M 

^^^^          Mida  of  Iran,  iH. 

fiick,  rMjiD|oribe,ia. 

ttowlodol,  fti7.                                      ^H 

^M           SaMharl^e&B. 

Rilr«T.  475. 

Upaaiib  Bi**,  833.                                ^H 

^^^^^    Baaobaram,  TOS. 

Sinanilu.  SSI. 

Spanaine.  %W.                          _^^^H 

^^^B            U«(t>. 

•IrrlH.  tin. 

^'|•■•lDO>lilI«^^)li■lI■,  74*.           ^^^^^1 

^^V  Ba«.,ST<l. 

uSfionUr,  C04. 

i^pvarioiDt,                                     ^^^^^1 

^           Skgo.  S&l. 

SlM{>le  bilUra,  CHS. 

■attr,  «7it.                                     ^^H 

^H                     |ii>r!ldfa,  S3. 

dlupbunlloa,  TTA,  779. 

Spanaaactl,  fiJ2.                                   ^^1 

^H           fiacui  Buntilili^  ail. 
^H           SalaaBMlac^  TBI. 

Slnaf  in.  UT. 

SpbacBtldnla  aoid.  Sla.              ^^^^M 

ftluaplnleMud,  S3T. 

SuId*  plaalar*,  BS9.                        ^^^^H 
Spinlla.                                        ^^^H 

^H                    praoall*.  TJl. 

Slaapij  alba.  837. 

^H            Baiieio,  (til). 

nlcra.  fl;i7. 

MaHbuKiba,  an.            ^^^H 

^^1             Skllcj  lale  uf  K  III  III  uD  10  ED,  C39. 

Sloapiiin,  83S. 

Spiual  ctrd,  calraabaUmt  of             _^^| 

^H                    or  mnlhyl.  fl3V. 

Sl|>Mrinet  OB}. 
Slippwy  aln,  141. 

^^^H 

^H                    or  «-D>phlliDl  etlicr,  M2. 

.<pint  of  aminnala,  US,            ^^^^H 

^^1                    or  mhIIhu).  til. 

dm  barb.  M8. 

a4)li«.  070.                        ^^^H 

^^H                  ad*  (odiuui  mai  thcsbn^- 

Smcllin^-atlU,  iit. 

of  caupbor.  131,  31S.          ^^^H 

^H                        MiM  713. 

Kuiltavln,  174. 

of  abkrafons,  140.                      ^^M 

^m           Saltojlk  add.  •». 

Smilai  Daoiiinlii,  iT3. 

of  ciniMiiMn,  074.                       ^^M 

^H                  ••  aa  aiitlpTT«tl(^  MS. 

Sotut  of  lailtaa  cura,  S}}. 

of  Jwdlpor,  TSI.                           ^^M 

^m                  <t*4'tiac.  SIS. 

Siuji  llnimvnl.  121. 

oS  lar*B4*r,  070.                         ^^M 

^H             aaHpylurio  said,  B34. 

vlulor.  MO,  bB2. 
Suoaiiiin,  lis. 

of  leown,  076.                             ^^M 

^1            BaHrtain.  6)0. 

af  Hlada(«riia.78«.                     ^M 

^^^^    Salia*  mtbartlei^  TI7, 

.Soontrina  alou,  717. 

ftf    altroua   atbar,    743,            ^H 

^^^ft  aaleU  Ml. 

Soda,  8rt7. 

^H 

^^^V  BtiaapaflD,  ATI. 

Sodll  Mraiu,  BOS. 

or  p«|ipannial.  070.                      ^^M 

^^^^  Bah  <f  laaoDt.  U(, 

arMulu,  iU. 

of  ■pcatnlac,  0TB.                         ^^U 

^H                    or  torral.  7M. 

biWu,  g97. 

Spirilu^  lue.                                          ^^1 

^B            BalLpatr%  rai. 

biijarbuaa*.  SOS. 

wtbaria  compoailMi^  113.             ^^M 

^^^^^3^^^^^^^ 

OEKERAL    rjfDRr. 

^^H 

^H                  Sp'.Mtui  wthertt  Dlltotl,  T88. 

I^lpbida  oT  oalaiam,  TID. 

TsMa*  of  raUdaa  of  ••IgM^^^^ 

^^^                        «tnin4i)lM.  Z:^^. 

Sulpblla*.  491. 

of  tba  C.S.  Pfaannaeopatia 

^^^^K                unnioniM       Kromatlcui, 

Butiih'innl.  I». 

to  mtUiMl  w«i(bta,  MI.            ^y 

^^^fe 

Sulpha  corb  nil  I  aoid,  631. 

Tabl«  of  •KtHt-htt  aad  waaa-        ^B 

^^^^H              ••n|ibor«o,  1!1. 

Sulpho'iinipiain,  aas. 

nroi   of  Ibe  i>atrtaal  tjt-       ^B 

^^^^H              ohlcnoforuil. 

l^ulphuiiuaca  of  wJiam,  7:4. 

Ud,  SOI.                                   ^B 

^^^H              nnnKnti, 

Sulpbni,  71)^. 

TaMo  of  ncUhia  and  naaa-       ^B 
unt  sf  lb*  U..8.  fhariBiiou-        ^B 

^^^^^"                 jiminvri  ouiniiukilui,  T61. 

^F                       viniriilltei,  il38. 

klum,  7  OB. 

uluimvnL,  709. 

poaia,  801.                                      ^B 

^B            Sfiuiii.  r.iB. 

piirclpLlaluro.  70B. 

TablaaboarUc  raanlta  of  («1^       ^B 

^B                          M  BQ  vmvlln,  COU. 

»ubiiuiaiDu>,  ini. 

*at«r  UaaltBVDt  ot  Ijphtt        ^B 

^^1                          u  &n  «ipcaltirik&t,  S02- 

Sulpbunitd  aDtioion/,  39&. 

and  lyntioid  (avar,  fti.                 ^B 
Taialln.  AtS.                                     ^B 

^H                  8L  iKBUtut'  baui,  370. 

lloiD,  71 19. 

^H                8Ur  aciiM,  0T9. 

pulatta.  dSI. 

Tsiuariiul,  Titi.                               ^H 

^H                  glivkinc-pluter,  4SII,  TS3. 

Eotpbarat  of  atitimAtij,  !t95. 

TaniKrtndua,  708.                            ^H 

^B                OtixoaU  of  Zu  ma/*,  Tfit. 

&r  pntaaatum.  831. 

TaatieatBin,  SOS.                              ^B 

^H                BUnalotiiiK        upaotomoU, 

I!utphur«tlpil  hy'lru^tti,  TB9. 

Tannaie  of  saatiabeiM,  SM.         ^H 

H 

Sulpburio  add.  4BI. 

of  qulDln*.  803;              ^^^H 

^^1                  Stomodb-pninp    ^pboB,    1ST, 

a<  a  caoMls^  Hi. 

Tannlo  add,  448.                 ^^^^B 

^1 

Sulplinroua  add,  809. 

Tanij.                                    ^^^^B 

^^M                 SlomactileB,  BAS. 

£oiaa<h,  iSH, 

Taplooa,  XAD,                         ^^^^B 

^H                    Slnif  u'l,  .'i&H. 

£4iti|.ctiiitt>riit.  IDl. 

uorndgf,                            ^^^^^^M 

^H                  Stramonii  folia,  235, 

iDorphlnM,  173. 

^^^H 

^^M                         Ftiutn,  S3  A. 

Eup|iii«ltarlca     of    MiftUdai 

olnimicnt,  B93,             ^^^^^B 

^^M                    Stramonium  lour**,  !3Ii. 

ll!<. 

waWr,  HUS.                     ^^^^B 

^1                   iMd.  sss. 

af  intrphiae,  179. 

TaMVJMDU,  877.                 ^^^^^B 

^H                SiraDK4tcib«r.  137. 

of  tnnnio  anud,  490. 

alDDioala,                     ^^^^^B 

^H                       Natar  of  ammonia,  333, 

SvMt  urnnee  pral,  A7S. 

TarUr,  440.                        ^^^H 

^H                              BSS. 

£wceC    ■pirit    »t    ailr*.  74  3, 

TarUr  einaliA,  80&,  SSI,  794.        ^B 

^H                &iT«^%anibl>llDa,  SSS. 

78ft. 

anlidote  la,  401.                       ^B 

^H                Stmgihantbine.  332. 

Bwecc   linclnro  of   rbuliarb, 

Tirlarli:  oriil,  440.                            ^B 

^H                liirvpbnniUaK,  tSi. 

6SS. 

TatCtat*    of    antiiDUBy    a»d        ^B 

^H                  Stryehnia  aoid,  308. 
^H                  fitryalinlna  lulpbaa,  ITS. 

!>jilaiihaai't  Uadannm,  171. 

palaiaiaai,  IDS.                     ^B 

fIvtnpattiBtlOi      falraottatlon 

of  Iron  aM  ManumlDiD,       ^B 

^H                  Strjabnloa,  7i». 

of  Ibc.  M. 

^B 

^H                          pDiinniDg  bj,  170. 

Sjrup.  IfliO, 

of  iroD    and    potaaalain,       ^B 

^M                    Stopo*,  KS1>. 

of  allhna.  UO. 

^B 

^H                  fiubaoaCalo  of  ooupar,  4TS. 

of  BiDRer,  078. 

of  Todldo  of  Iron.  4S9. 

of  poUanam,  7&1.                    ^^M 

^1                          d[  lead,  UT. 

of  palaniiimaadaodlDOi,       ^B 

^H                  Kuboarkoaataof  klnaalh,  47R. 

af  Ipaaaauaoha,  487, 
of  lime,  Sd8. 

■ 

^H                  Subltincil  iiLlpfaur,  708. 

Taa.  btcf,  10.                                   ^B 

^H                  SubnlltiiU  uf  bltiuulh,  478. 

of  rad  roao^  439. 

Ttinporamaal.  I0>.                         ^^H 
^'*i<>li  loritt  n  at  furtoyl,  139.            ^^| 

^H                  Sneai.  iuo. 

ot  rbulHt>]»,  IIT. 

of    rbnbarb,    afomaltt. 

Tareben*.  80.1.                                  ^H 

^H                Sucntnum,  133, 

717. 

Tareblutliloa,  703.                            ^B 

^B                Sncvui  c^dII.  S'JS, 

of     aartaurilla,     oob- 
pound,  lis. 

^H                           liinonit,  443. 

TtfaitlpbiiTat    of     aBtlBoej,        ^B 

^H                Sugar,  7oa. 

of  aei)*)^  78S. 

^B 

H                       of  lead.  468. 

of  aantia.  III. 

TlialHn,  681.                                ^B 

^M                             «r  milk,  7D£. 

of  ai^uSII,  7Sa,  803. 

Tbabaiot,  1T7.                                ^H 

^1                  Enlfonnl.  lue. 

of  tw»f  1  oraa^  peal,  075. 

-thalaa,                               ^^^M 

^H^                 BuIiphotD  oT  aJuinlnluiB,  4ii. 

»r  t»r.  BII2, 

TbNibromloa,I43.              ^^^^H 

^^^^^—                 vt  auiuicaiuii],  33S. 

ef  tbo  obuiiiliAla*,  coiD- 
pouud.  ifli. 

TbanpoutUa,  W.                ^^^^H 

^^^^^H                        attogiine. 

Tbloraaorvin,  SIX  »'■.                ^^B 

^^^^^H                     bahrarinai,  ni>l. 

of  Tnlu,  Uni. 

Tborausbwon.  B8B.                     ^H 

^^^^^B                uf  nailiuium.  4Tl. 

of  wild  oltuiy.  889. 

Tbjuol,  834,  srv.                           ^H 

^^^^^H                     cinotianlilinc,  SOS, 

Sjrnpi,  I«<l. 

Thjrmii*  torpjlloin,  834.                  ^^| 

^^^^^H                    elnehonln*,  AQ3. 

Syropui  nalcU,  889. 
[(■■oui,  70^. 

Tll1|arla,  834.                           ^^M 

^^^H               of  eopi»T,  4;z.  its.  H6. 

711110  for  admialainiloti  «f       ^H 

^^^^m              ot  hjoNTamlna,  237, 

SjilomLo  ramadlat,  113. 

drap,  107.                                    ^B 

^^^^H 

TtDotari*,  too.                                 ^B 

^^^^H               of  iron,  inipurv,  S9I. 

Tinoian  of  ■ooBita^  438.             ^H 

^^^^^K              ot  Imn  atij  aunauniuui. 

T. 

of  aloai,  71*.                         ^B 

^^^H 

of  bIvh  asd  mjirli,  TIf,         ^^M 

^^^^H                   na^cajam,  Til. 

Tohaonm,  333. 

of  arntaa.  417.                          ^H 

^^^^H                   maii|[ajia««. 

Tablt  of  proporilon  bj  maaa- 

of  aaafatlda,  XIS.                    ^B 

^^^^H              of  Barpbtna,  173. 

sro   of   Kloahol    ounUlnad 

of  batladooni^  )3S.                ^^| 

^^^B              *r  potaab,  724. 

In   ooa   hundiad  porta  of 

of  beatoin,  &M.                       ^^| 

^^^^H              or  qalntdiaa.  KOt. 

diOaient  viiiM,  *to.,  tlOS, 

of    baoMia,   •aapo«a4,       ^B 

^^^^H              of  qitlnine,  tSO. 

Tablo  of  relatiod  »t  ir«lEl«ta 
niiJ    uKBKuiH  of   Uia  U.S. 

■ 

^^^B              at  aodlum. 

of    blttat    Ofwura    pa«L        ^H 

^^^^H              of  atiTabBiDa,  975. 

Pharnini^>)><aia      to      aaah 

■ 

^^^B             at  dne,  471,  003,  St«. 

olhw,  »0X 

of  bloodnwt,  BSS.                 ^H 
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nctar*    »f     Colnlikr     l»iin, 

ISS. 

dT  Monabi*  loiliuu,  20!t. 

of  CKQthtrlJx,  TT3,  S38. 

oT  capdoum.  CIS. 

of  oknliuMMO,  073. 

of  c»>lor.  III. 

of     emlMliu,     aoospauEid, 

(SJ. 
of  ohlorldo  or  [ran,  489. 
of  cinicifafo,  lit, 
ot  einthoik.  eat. 
of  clii  nil  moil.  STl. 
of  culcbUuin,  sn. 
of  fiilumW,  B6II. 
of  ciiniuiu.  'ii2. 
of  Gubnliii  '*■• 
or  UisiMlU,  3T1. 
□r  gtkUt,  HI. 
of  gtil>«miiiiio,  S13. 
of  KTritlBn,  nO>. 
of  gii>K*r,  a:.;. 
of  gimibs,  i'C. 
or   cuik'M,  uumoDlkted, 

of  bcnp,  lOi. 

of  h<>(M.  13-i. 

of  lij-owjamuc,  S29> 

of  JKOMlU,  >7S. 

or  Iwlina.  ii.\t. 

at  kino,  Ul. 

dT  hramtrl*.  Hi. 

«r  li>b*ll*,)IS. 

of  lupnlin.  124. 

of  iu>Uix>,  T7I. 

«f  tnD(k,  IIS. 

of  nniBull.  iil. 

of  nux  roiaiua,  269. 

«f  opium,  I'l. 

of  opluln.  Bcatalftd,  ITI. 

of  u|iiuLD,  flkiapliumtail, 

171. 
of      uiiiuu,     J«cJurUait| 

III. 

nf  |il)]r>afU{iDa,  US. 
«r  qiiuiim,  flDI. 
of  rhatAiiT,  4 S3, 
of  (butmib,  717. 

aiomalia,  7  If. 

•wcet,  I  IT. 
•r  MBftriD«fi«,  US, 
af'twp«otari«,  07  r. 
•t  •qalll,  T». 
oTaLmnaDlun,  9.16. 
of    awMt   «r«i]go    pa«l, 

art. 

of  Tola,  BOI. 

of  vulcmn,  ITl. 

of  TBlvfUD.oiniuDnlatod, 
IIT. 

«r  TarnlraiD  rirtJa,  40B. 
ToUexM.  Jli:. 

polioaiax  br,  S!T. 
TiHDiU«  nartldg*^  33. 

T«aiM.  113.  ees. 

TmiIo  taneiMcagiiMV  ^04. 
TracMuih,  (4(L 
Ti>«ManUia.  M«. 
TtiuiMbrlaoiii).  SSV.  81 1. 
TrlniUo-.'clluliMc  9M. 
THpoll  MOD*,  730. 
mtdntton  of  •lalarinm,  731. 
XfMhMi,  101. 


T;«ablMi  Heidi  Unolol,  tiO. 
am  man  11  ehlortdl.  7V& 
ntlMbrt,  Ait. 
Ip-PcnOuaDbiTv  S3T, 

HiibO!,  OST. 
Turin;  rbubub.  711. 
'Purkiib  b.nh,  ;:;t. 

Turpvnliso.  702.818. 

lu  BD  an  I  but  ID  I  otU,  870. 

Turpftb  mlnaral,  511. 


U. 

tUmiu,  MS. 

fulira.  Ml. 
ODbaltod  Hour.  'Hi. 
OnuuanlA,  101. 
UDCuvotan  MitiniAiiU,  401. 

MidipklHsi.  «>l. 

Mhll  iMtild,  *i!). 

bai  Injun  on,  2:14. 

sallM.  4M. 

pjilra^gjci,  ft3i. 

by  U  rargjr  il      anmiD  n  lal  1, 
Ml. 

bTdrurKTrl    oililt    Bail, 
Ml. 

btdrarnrl    oiidi   rubri, 
Ml. 

lodi,  M». 

iodofarcni,  6SS. 

inraanl,  A7(t. 

pinij  liqnidB.  803. 

pluinbl  oaibooali,  447. 

patoHli  Ivllili,  &&I. 

■uljiLurli.  709. 

varatrlntti,  Hi. 

tinoi  tiiidi,  472. 
Una,  DliminuliDn  of,  bjr  tht 

■km,  717. 
Umtbaa,  IDS. 

Ur<!buC/l«hlor>]leaci<l,  194. 
Uraahrnralla  aaii),  IH). 
Unin.  7.^8. 
Dililit^o  luaiJU,  SIS, 
Uraurai,  TSS. 


V. 

T&IcrUn,  110. 
Vulonnnii,  118. 
Valcnanal*    of    ftmmoBtuiD, 
117. 
of  *m7l,  StS. 
VUariaaU  aald,  IIT. 
Vapix  iKUh,  773. 
VwcllDD.  ^7. 
VanUbla  actd*,  440. 

VoralnlblB*.  409. 
Voralrinl.  409. 

«tntn«Dl,  41}. 
Varatroidino,  402. 
Varatruia  Blbam.  40$. 

•abitUllU.  40«. 

viri.1.,  inj. 

vtrUc.   Ouid    cilnut  ol^ 
40S, 


VerBtnim    >{rida,    paiioatiig 
by.  407. 

ritida  aa  >  diapboiMlOk 
779. 

virbia,  Ttglti  of,  4II&. 

viriila,  lla<ituia of,  40S. 
VardlEili,  47». 
Vwnii«Blli  aaup,  SO. 
Varmidldoa,  B7I. 
VermlfUcn^  871. 
Voticatorio*,  93  J, 
Viiann  puta,  BU. 
Vina.  lUO. 
VlatBar,  Ui. 

of  bloudtoot,  488. 

of  lobalia,  318, 

of  opium,  171. 

of  •aaculoaHa,  tti, 

of  (ouili.  739. 
Vlnnm  albiiiii.  SSS. 

olura,  ;i». 

nnlirDnsii,  401, 

Of  (<it».  834. 
uuij.  171. 
rUi,  71T. 

rubrum.  Sit. 
Viivliila  fnakeraol,  tTT. 
Vlrldlno.  402. 
VitriolBtad  Urtar,  734. 
Volatila  oil,  fl7I. 
Volt  78. 
Vuuiiiiag,  07  f. 

ti«Atve«t   of   oxMatiT^ 
BSI. 


vr. 

Wahoo,  707. 
Watbur^'i  tln«tar«,  Ml. 
Wariuin(  jilailer,  840. 
Waili,  blank,  ill. 

Tvlluw,  M2. 
Watbod  aalpliar.  TOS. 
IVatar  M  •  lUurMie,  703. 

in  tho  IrcaUBaoit  of  oer- 
puleiiea.  48. 

of  aiumonla,  338, 
Was.  8SJ. 
WsijfbU  and  BiOKiuraa  of  lbs 

mc'lrloal  tvdaia,  843. 
Wai|[bl*  and  mwuDTaa  of  Iha 
I'uilod    Sutoa    fkacmaoo. 
gxria.  003. 
IVaat  India  p»pp».  07*. 
Wbaal,  emokad,  706. 
Wb«7,  wlooof^SI. 
nhUky,  MX. 
Vlbllt  ar>ai>l«.  Alt. 

Kall>,411. 

siai^ar,  078. 

bollabora.  (OS. 

I«ad.  4«r. 

niuaUnl,  838, 

oak.  HZ. 

pappar.  OH, 

prautpliatak  44). 

pratjpitol*        olBtBMil, 

■a|>r,  705. 
torpaatlaa,  783, 
vilrtol,  47 1. 
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Whita  win*,  33S. 
Wild  oberrj,  6B9. 
Wloeof  &loei,Tlll. 

of  antimony,  401. 

of  eolobioam  root,  GTS. 

of  eolohtonm  Mod,  67  3. 

of  ergot,  8S4. 

of  ipM««iuuib«,  SS7. 

of  opiam,  171. 

of  rbQbmrb,  717. 

of  wbejr,  31,  S53. 
Wtnei,  S.le. 
Wonnjoed,  872. 

oil,  873. 


X. 

XuithopaoidiM,  SU. 

Y. 

TkupoQ,  S73. 
Yallow  oinehoiuL,  (>7B. 

jnumlne,  SIS. 

□zld«of  meroary,  Ml. 

tnlpb&te  of  matonrj,  Stl. 

wuh,  64S. 

wu,  852. 
ToBDg'i  rale  for  dotep,  106. 


Zea  in»7i,  itinnstB  oC  761, 
Zine,  471. 

phoiphide  qS,  60S. 
ZInet  MsUa,  473. 

•hloridDm,  844. 

oxidau,  471. 

phoapbidam,  &00. 

■niphmi,  471. 
Zlnonm,  471. 
ZiDfiber,  6TS. 
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ronrolo,  ASB. 
oblurldBOf  tlae,  Si4. 
iodol,  6iT. 
Bitrto Reld.  4»\8Jd. 
duspptil  AaittU,  lip;  itippltt; 

Mluilan  of  jutU'paKliL. 
MX 

trnstinwilur,  ISO. 
CkoUra  ; 

MuinonU,  SAT. 
«HDpbur,  131. 
ehtoral,  188. 
(ulfihiirla  uld.  *n. 
nltriuof  imiirl,  312. 
■■lol,  043. 

Ckoleta  in/onfnm  t 

■ulphuric  Mill,  It]. 
•Uorala     of   iNiUnlam, 

nvoreln,  SIT. 
ail<l.  «. 

iMSWUIBllK,  lU. 

^broullnllt»d        ctmpbor, 
IIS. 
bajw,  12a. 
cauiphur,  131. 
Cn*rM  .- 
(MUMr  bon.  2ST. 
olmMfufa.  I  to. 
L     obionti.  mr. 
I      eanlun).  S93. 
knlipyrin.  S34, 
bt4ulil«  vf  iron.  AiX. 
btanlda  of  KMllum,  ZV'l. 
label  Ilk  HIS. 
oxidn  of  tino,  4TS. 
CXrvfr/f  ■'■roironfulaay  { 

Ctlatwr  bMO,  2ti'. 
CVrr*oti>  ; 

nliro-b;dtiMblorlo   mI'i 
*n. 

^m  did.  a  fount  • 

^B  Itoiar'a  |Ki«il«r,  TT4. 

^B  butb«d», '74. 

^^K  dUpboratiei,  770. 

^K  Bleobol.  :eR. 

^^^H  bncMt.  M9. 

^^^^H  •DpaloHaa,  <44, 

^^^F  fariK  Ml- 

^V  KljwjnhlM,  SiO. 

H      aivc- 

^B  MMI<la,11T. 

^H  aedalBik  tl«. 

^^^_  Hropint^  314. 

^^K  lNlMoaiw,3». 

^^^^      abtawbra.  U&. 
^B  tUar,  l». 

^B  atfaaUi,  HI. 

^B  TikrlMatoof  >Mji,»it. 
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Cuffco  pittr/itnm  ; 
tliim,  4M. 
iiul|i!iiirlci  aclil,  4t3. 
bell  nil  oil  na,  12 1. 
oblorofonD,  I4S. 
Kiwom  latt,  732. 

DilratD»f  rilTvr,  <St. 
lulphkt*  or  aia{a*>liirn, 

T22. 
forcol  vntinata,  703. 

Callnpmr  ! 

tramenU,  31*. 
hrtlBilcinna,  320. 
diKltaliii,  3ST. 
tpliuuitca,  SSI. 
hML  U. 
muiUnl.  S3I. 
Wiirbiii|['>  tiiicEura,  Wi. 
ColligHtiiift  rwiolar 
slum,  4A4. 
jpitlleacid.  4£I. 
■ulpburia  noiil,  IW. 
arguu  Kl'U. 
■(•m^oanba,  01i> 
bclla^uDna,  Z2C. 

nltrio  aoid,  Mi. 

cbiuuitoauld,  tit. 

AAibalifl  aoliJ,  CI'. 
Cii>i{r'>t>'Ua  o/"  trni'a  ; 

ilntcriuiD,  7 SO. 

ergql,  811. 
CiiUjJttlimf  ktptilie: 

Ditra-hydnMbluiria    add, 
4W. 

a^onel,  TM. 

■matlo*,  MO. 
Cvngtuioa  </  tpiaat  eord: 

•not,  Ml. 
Amjf Mii'DD,  rmirf  t 

Junlprr,  TBI, 
Cmyiinrlimlit : 
>>uru,  111, 
tolphmu      «r      «eet>ar, 

473. 
nilrmto  of  dlrar,  4'9. 
yellow  9il4«  of  BomirT, 

i4l. 
Cvaalifinfinn ; 
aluin,  43£. 
iK-nipiiund  nltiarlifi  pi'lt, 

T«. 
alntu,  nil. 
cliraia    of    nainaaloni, 

Tsa. 

ktlladMoa,  %U. 
Rt>M»m  ialt,  731. 
UrrahDiB^  270. 
Bianna,  704. 
((■nsral  trMlinrnl,  701. 
Calabar  baan,  3»7. 
eimra  M^'Mla,  707. 
oiator  «il,  71 1. 
MlhArlipi,  703. 
[vilopbjJIuin,  jas, 
uiagncfia,  7tlH. 
oniubed  wboai,  tm. 
br*n,  T05. 
itntKtll«il  float,  70i. 
I  Dill  an  meal,  Taj. 

farnad  aDaniMm,  793. 
rbuUrb,  Tia, 
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■alpbnr,  T09. 
sambofa,  733. 
Hilliti  pnvdor,  731. 
rroloDoiJ,  733. 
vabiM,  TO'. 

Omtuooai ; 

lohlbrol,  ATS. 

CenrH/ti'e**  .■ 

aa«nbattM,  ISO. 
brvmlda    d    tnUalBM, 

308. 
bmnilnbttd  «ainphilr,IT7. 
cliloral.  It  I. 
amtlUt,  ftAO. 

lubalii,  .M8. 
nltrlUiif  Binrl.  311. 

Uaatmtfit  of,  44. 

biamnth,  4*0. 

wKwln«,  3U. 

•nboU.  7 10.  839. 

CFrhlnM,  H39, 

gljearln,  810. 

nil  rile  at  am;  I,  Sit. 

labihjinl,  i'i. 
C^tvgA,  to  quiet : 

bsllailoiina,  334, 

pruatfo  adj,  437. 
Crnmpt  of  prn/B/iBty  : 

vbloral,  lij. 

lliln,  4Aa. 

IptFacuaaba,  tM, 
JulwrenJi,  7ai. 
Il[i>a-«u«r,  870. 
mereory,  SSX 

Ml  01  Ion  «f  ntta-MKba, 

M3. 
C^Ni'd'i,  otroafa  f 
*rVDiia,  7M. 
Ulhot,  «(!. 
bunelo  aeM,  MS, 
hittbu.  7^8. 
Uhdlnt.  ht». 
paraira  brt*a.  TSS, 
naphthalol.  SIX, 
UTa  nnii  750. 
turpvntin*,  788. 
eo|>aiW,  T(|i. 
eambarlilM.  771. 
witojila  ad<l,  MT. 
raaoreia,  M7. 
■*»  maja.  701. 
Cyililii,  ••■mloi-al  > 
bmtoia  add,  8(0. 

>r(Dt,  821, 


D. 

DtMlitfi 

Bni*gaVlMtBiM% 
S.dl*«r«il.Mfl. 

maoh,  lis. 
rmUtita,  lit. 
aplnin,  181. 
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J)etiriiim  of  low  fnTt  t 

chlortr,  185. 

bititen,  833. 
Dtlirium  trtmtiu: 

digiUli*,  358. 

brominatad        ounphor, 
122. 

v«r»lniia  vltide,  400. 

hopi,  124. 

hjoMiae,  241. 

opinm,  104. 

bromide    of    potaMtum, 
2S8. 

Dhlonil,  IBfl, 

orntOD  oil,  733. 
Dtmtmtia,  lenit*: 

bromide    of    potmiaM, 
298. 
DtprtitioH: 

trMtmcnt  of,  40. 

Dtrmal  gmntht ; 

obromio  said,  840. 

nltria  Mid,  84i. 
Diahttt*  : 

•MobarlD,  85T. 

opioni,  )0$. 

gljoarin,  850, 

oarbonftta     of     litbiam, 
757. 

tbymol,  02t. 

mlol,  842. 

erftol,  821. 
Diahetf  iniipidm  ! 

opiDin,  IBS. 
J)iaTrhaa  : 

aromatioi,  071. 

taneio  aoid,  4&0. 

o&teoha,  453. 

coca,  257. 

cold,  69. 

antaaida,  8S4. 

hsmatoiylon,  452. 

acetate  of  lead,  46S. 

bUmuth,  469. 

oil  of  cnjuput,  07S. 

thjmol,  025. 

ijrup  of  lime,  800. 

gemnium,  458. 

ipecBouanba,  085. 

sulphuria  aoid,  463. 

magnesia,  708. 

uJtTous  ncid,  49S, 

enmpbor,  121. 

opium,  105. 

popsio,  881, 

redorcin,  027. 

bellndonna,  228. 

etrychniDe,  270 

eastar  oil,  711. 

rhubarb,  710. 

rhutany,  462. 

ergot,  820. 

lime-nnter,  869. 

carbolic  acid,  017. 

kino,  452. 
Dlarrhan,  chronic : 

biimutb,  471. 

lulphale  of  capper,  473. 

iulphate  of  iron,  488. 

Bulpbate  of  lino,  471. 

nitro-murinCic  acid,  497. 

magnesia,  70S. 

oxide  of  line,  472, 


Diarrkaa,  tMnmie: 

oopalba,  70S. 

ergot,  820. 

phosphate     of     Kktinin, 
723. 
Di^talit-poiaonin^  ; 

treatment,  37U. 
Dilatation  of  heart! 

digit*  1i>,  304. 

oooTBllaria,  384. 
Diphtlun'a  ; 

beniotc  add,  045. 

carbolia  aeid^  617. 

oold,  57. 

boTkz,  899. 

reaoixin,  837. 

Jabonadi,  786. 

papain,  883. 

tbjmol,  026. 

Unetare  of  the  «hIoilde 
of  iron,  489. 

nariatio  aoid,  494. 

■nipbate  of  iron,  489. 

chlorate    of    potMiiaiD, 
750. 

lime-water,  870. 

•aliojiio  acid,  037. 

OipilitriHe  pamli/tit .' 

elaotrioity,  90. 
SiBtoealion ; 

ansathMica,  130. 
Diurerit,  exeettiva  : 

turpentine  768. 
Droptv: 

dULpboretiea,  770. 

antlhydropLD,  742. 

bitartrata  of  potaadnm, 
760. 

bliitcn,  832. 

caffeine,  382. 

oathartioa,  704. 

eolocjnth,  720. 

convallarin,  3B4, 

oopiiba,  708. 

digitnlia,  367,  739. 

eliilcriom,  730. 

guuboge,  732. 

hot  baths,  774. 

jaboraodi,  784, 

jaiap,  725. 

Bcopariua,  740. 

lenegs,  708. 

apiril    of    nitroni    ether, 
788, 

ttrophantbna,  388. 

»quil1,  7:i8. 

vemtrino,  41S. 
Drunkard's  adtfuamia: 

oapaicum,  074, 
Djjttn  (ery  ; 

ocelnte  of  lend,  467. 

CBtharlici",  704, 

cold,  70. 

nitrous  aoid,  495. 

opium,  Ili5,  170. 

iodine,  6-18. 

ipepttcuanlia,  685,  888. 

calotuel.  714. 

caator  nil,  711. 

cblomlo    of    potaaiiuni, 
756. 

oopniba,  768. 

ergot,  820, 


Dj/tatttry  : 

Buwed,  S60. 
Klyoeriii,  8M, 
fiwoed  •nemata,  HX 

aoetate    of    MBmoih 

780. 
•loM,  719. 
apiol,  807, 
antipyrin,  864. 
goasypii    ndida  tMk 

825, 
ginger,  078, 
belladonna,  334. 
eamphor.  111, 
guaiae,  SOS. 
nitrite  of  amyl,  SU, 
eottoQ  root,  &i. 

Dyipeptia  .- 

alcohol,  361. 

antacid*,  804. 

charcoal,  885. 

ginger,  073. 

panercalin,  881. 

papain,  883. 

magneria,  708. 

pepain,  881. 

mnriatio  aeid,  494, 

nitrate  of  tiWer,  411, 

pepper,  074, 

niino  aeid,  495, 

ssafttida,  116. 

■odii  eaj-boaaa,  808, 

■tryohnina,  370, 

Calabar  bean,  388. 

taraxaona,  677. 

terebeoe,  803. 

wahoo,  707, 
Dytpnaa : 

■tryohoiae,  370. 

Calabar  bean,  287. 
Djitvria  : 

ooniuB,  332. 


£cisno  .- 

artenia,  522. 

menlbol,  623. 

icbthyol,  578. 

glycerin,  855. 

oxide  of  lino  ointm 
472. 

papain,  383. 

morcin,  827. 
EffiuioH,  pericardial  ! 

iodide  of  potaiaium, 

aquill,  738. 
Effmion,  pltBral : 

iodide  of  potasainm, 

aquill,  738. 
Empkytema  : 

etrychnine,  270, 
Binpvfma  i 

iodine,  548. 
Endocarditia  .- 

meronry,  633. 
Enitrilii  : 

nitrate  of  siWer,  481 

opium,  166. 

sulphate  of   tnagneel 
722. 
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nier«ur7,  A33.                             ^^H 

pa|ula.  M.il. 

Bufiata  or   BnmMlaD,         ^^U 

/ni/»n>le'f  ytitniia: 

loiiilllt,  iM, 

^M 

UJId»,  il8. 

lr\ti*  t 

Inb^alloot,  T01.                         ^M 

In/amtiU  enlie: 

a<ro|iln«w  331. 

£m4  p«rmlg*(»  1                                ^^M 

aMCtlldm,  IIS. 

mBreury.  SS3, 

»uydinlD«b  100.              ^^^^H 

Jl/itMitt  rvncMtfiv** .■ 

trriiaiU  iluddtr: 

•taeiriaUy,                      ^^^^H 

kanul^ «(!«•,  ISO. 

bapt,  134. 

•trnple*.  328,                   ^^^^^H 

■nfalidft.  IIS. 

buebd.  TIS. 

bruinliU    af    poUwIuoi, 

pualm  bntia,  TS8. 

Blvm,                                          ^^H 

in. 

IrrilitItU  ktntf  ; 

(ulpbaile  aoU,  iK.                   ^^M 

hTiwAtitXoA       etntpbof, 

dixitalii,  MA. 

Uaatmaal  of,  ioX.                       ^^| 

ij:. 

aparlclne^  302. 

■tTyobninc^  309.                       ^^M 

ehlont,  167. 

IrriMlirt  /trtrt  t 

Ltpra                                                  ^^H 

oil  ot  ftoibtr,  III. 

Montt*,  43B. 

inhlbynl,  5TS.                                  ^H 

gmrlio.  Sni. 

llek  : 

£««Drriiaa  .•                                       ^^H 

ln/itnlitr  itiairhira  : 

anlpbvr,  TOO. 

blaiDuib,  470.                              ^^M 

phn'pliBts    of     aadlum, 

:js. 

tanoia  Mid,  'ISO.                         ^^M 

■mmanio-rtirria        aluia,          ^^| 

thymol.  <3S. 

J. 

^H 

tt^anliU  pvrtliftit  ,- 

lodin*.  iiS.                                 ^H 

•iMtrieitjr,  SO. 

Jnuntitt4  t 

r«onin,  037.                               ^^M 

BMnica.  31. 

omctln.  030. 

parmiiiifinsia  of  p«tM-           ^^| 

myehnin^  Sro. 

l«<ttUD-JiUoa^  443, 

■ium.  61M.                               ^H 

/«<^lTniHf'i(«iHa4  ; 

Bilr».CDiirI«lie  aaid,  4PT. 

£«ai««>fl                                           ^^H 

bom.  ttuO. 

polaaaiun  tklu,  '60. 

•rcot,  A30.                                   ^H 
mM.  Alt.                                      ^H 

oaiit.  a. 

Mlomal,  Til. 

•ubicttnU  of  ]«ail,  IfiT. 

f«r«*d  onanwUh  703. 

l«d»r«riii,  M3.                            ^^1 

I«H,  4Aa. 

l|i«e»«a*i)ba,  S8S. 

^^H 

bllitBn.  833. 

JoiMt,   (Amaic  taJf«aam(i*OB 

BmaU^  £33.                            ^^M 

Bllr»t«  or  *jT«r,  ISO, 

«/' 

Lipnmn                                                     ^^^| 

Uita>  scnvtioa,  lOO, 

bltatsr^  832. 

loLtbyol,  »7S.                             ^H 

■opeury.  431. 

Md-llv«roll.S03. 

Cil'llmid  ;                                                         ^^H 

IBlbollOMld,  0I\ 

■omarU  filutar,  &ST. 

nbo«iibai«    of    wdivm,        ^^ 
111. 

•UkmaBlaiD,  XH. 

Jvift\9^  rntmrtj^  ; 

Mp*lb«,  Tes. 

aaaldin,  .113. 

t«nb«ti^  im. 

lodlBt,  MT. 

Jnjta  ■■  au  rurjr /iwi* .' 

Md-)lnroll,&flI. 

J<<MMnMiair  olmMia  : 

teTtar  onvlle,  6TS. 

ainnlaatf««    ituuioalMi, 

altnW  of  ■I)T«r.  481. 

h*a*ily ! 

£a*aaialar  ol^tia,  p^tiu  o/  : 

byoMtyaniB*,  231L 

utlfabriD.  060. 

'alt  rmiUmt  fnv  : 

aattpyriot  US, 

■TMnid,  S30. 

K. 

pb*M<«UB,  050. 

uIdI,  hot. 
cblaitirorni,  110. 

rwor/ ; 

ioi'lida  of  potualao*,  M*. 

«blortd«  of   aianviilaiii. 

icbtbjr*!, »;«. 

oo-l-li.erc.il,  S»3.                        | 

7H7. 

Krrmtilit  i 

Ubtbyol.  S;8.                             ^H 

diafibcinrlkt.  T7A. 

illOfils*,  331. 

■nlpbur,  T0O.                              ^^| 

•DoJyiitBa,  60S. 
nIarttlaiD,  SSI. 
IpaeMauha,  flSD. 

KiAityt,  cwoMtUK  a^f 

ZMttnW :                                          ^^1 

(iB.  TSI. 

l*xMBd,aao. 

BdtbvlnlBtias  871.                 ^H 
ehanopodlam,  073.                  ^^| 

bat  hub*,  T74. 

liap—:                                               ^^1 

nltrlta  of  knyl,  312. 

BrautI*.  £37,  013.                      .^H 

pif«rfo,  078. 

u 

UtiUyal,  S70.                    ^^^H 

aniniaa,  AH. 

pbMpbora*.                   ^^^^^1 

Mti«7tl«  Mid,  »M. 

ZaUr.- 

Marsurj.  B4I,                ^^^^^1 

Itktti'Oi-y*'  : 

kntMikaata,  I9S. 

^^^^^1 

ehtlk.  OrO. 

uilfiyriB.  tU. 

Xf  •tfitii/mtdi  ;                          ^^^^^^1 

lehlhyat,  OTfl. 

arrot,  UO. 

Iditbyal,                                ^^^^H 

JftitmlinHt  rmitirrK  .■ 

■alpbuntad  HnHb  714,             ^H 

oliloKda  af  MBB*nltt«, 

hmrjtftnm*  ttrtJulat  ■ 

£jll>/l\«lH                                             ^^^^^H 

nr. 

J 

batUdoBlll,  114. 

uMBi^on.              ^^^^H 

^^^^M^^^^^^^^ 

/A'Cff.r  OF  rrsEASBS. 

^H 

H 

Ifttrilii  ! 

iftrtvat  irrilnhfffty  r                        ^^| 

^H 

Mgft,  8!3. 

aiaretida,  IIS.                           ^1 

^H                    Malnriiil  nnimlgiit ! 

Kioimalie  ftttr  • 

bnitiitilo    ol    potaailuoii        ^M 

^m                          quiniDo.  il9. 

illniihoretlca,  TTB. 

■ 

^H                                         ktsODic.  311. 

Uigra  i'h*  ; 

pruHic  aeiil,  437.                      ^H 

^H                    iliilari"!  pviiaitim}  : 

iboonil*,  437. 

vabrUn,  110.                            ^H 

^H                         bcbcciino.  OOJ. 

itntlpjrtn.  fill. 

ifrrroHi  rnrnillnj;  /                             ^^| 

^^L^                   gbhirafvtn.  I(C. 

ULUDkbli  Inilica,  2Q4. 

Ityilrotyrkok  ftdd,  itT.           ^H 

^^^B                   enlAiD*),  Tl-I. 

ailiitc  of  Biuyl,  Mil. 

ciirbnUo  uiJ,  (IT.                    ^H 

^^^^                 Cdtamlntn,  321. 

ninrlnlo     of     ariiinonU. 

^euratyia  !                                           ^^| 

^F                        quinine,  iVS. 

;*s. 

aitienlc,  533.                              ^| 

^H                          ftironic^  &90. 

«affflin«,  3S1. 

anlip^-rin,  055.                          ^| 

^1                          sp)a]NuliM,  jUI. 

Uilrat  ditmil  .• 

hromtdo    of    potmloin,       ^| 

^B                       nw^&ndm,  AAft. 

diiptiilii,  SOS. 

-;vs.                            ■ 

^B                          potHalwiD  m)U,  ?£D. 

MnllijtU  leltratit ! 

bliiler).  G3I.                               ■ 

■                kpioi,  «o;. 

itiatir«(}r]n,  flOQ« 

oluctrlcU;,  VS.                          ^1 

■                           •rp)C  822. 

Jfutv«f»r  rAfUMaf^Mf 

ph»t}>liorut,  lOD.                     ^H 

^B                          BUoaljplM,  SOT. 

»i>tuRi,  inn. 

v«tatriiia,  lit.              ^^^^H 

H                              jsl>orua<l[,  7M. 

jabannJi,  TM. 

acua                                 ^^^^1 

^H                          uillRjIlo  a«id.  63A. 

tupnloriuni.  WD. 

olMhH  .'Ul.                    ^^^H 

^B                           iuuiiiiloorftiuiiii>Dift,79T. 

tAonito,  4  VS. 

mlerinnlii  aold,  IIT.               ^H 

^1                           Wuborjc'i  tlnaiDTC,  flUl. 

Duvac's  pomltr,  MS. 

];«1ionilun),  321.                        ^H 

■ulphur,  TDK. 

Mnnibii  Iniliea,  301.              ^H 

^B                     Muffjrinnl  pinlntf  ; 

bul  butu,  TT4. 

bolliutoDnn,  'lli.                      ^H 

^B                           oicbit  roll  111,  841. 

khtlirul,  ATS. 

U».                                ^1 

^H                      Uanin 

|oill<I>       of      DOtkHium, 

c^lochl  oarnphntf  193.               ^^| 

^^                         bolladunnn,  320. 

140. 

oblcrufciriii.  141.                        ^| 

^^^^^                  brOdiUlc    of    |iat>s»l(ini. 

diaiiborttiu.  T70. 

orutou  olilural.  194.                  ^| 

^^^m 

lalic^lic  Acld,  030. 

iiltn>'Sl7M''!ii,  31S.                    ^1 

^^^B                eb1oro.U  18(1. 

dlsilalU,  103. 

loilldft     «r       BalAfslum,        ^1 

^^^^K              chlornl  cwnphor,  1S2. 
^^^^H             araton  oil,  T33. 

J/^rJilf't  .■ 

igdotom,  tlS.                        ^1 

«l«olncily,  SS, 

ooJ-lJTvr  «il,  S4!l,                     ^1 

^^^^V              K"I***'>1"  in.  82 1 . 

niirataor  ■ilrsr,  4S1. 

oaaiiin),  SS].                               ^| 

^^^^P              tgicMoliie. 

pbMjibarut,  &U<I. 

obloTldo   of   wniaoitluiD,         H 

^^^^                ooDtun,  3S3. 

■ 

■                        blUten,  ML 

**l«riaiuil*    ef     Miiin»-        H 

^B                   Jfnirfn  n  }>o(h  .■ 

N. 

nluiD,  110.                          ^1 

^U                          voralruiu  rtrido,  400. 

qulnloe.  iti^                            ^^k 

^M                          vuleriofi,  lie. 

Xortilic  piiUvntngi 

•pJipiMtiet,  833.                        ^1 

^1                   ]M>h'r>'* 

fcI>ninor^h<ila.  n93. 

viinurin*.  411.                          ^| 

■                       bollMtoiinft,  338. 

IpCOKOUUlbll,  flHS. 

JITirurgJlliii,  iiiMjuiirMill ;                  ^^^ 

^H                      Mela  ircKnlla  ! 

uiuKant,  01^3. 

apini,                                ^^^H 

^M                          Aloohnl,  aAl. 

■nlphiiL«  of  Mpp«r,  BBS. 

aram&tlM,                        ^^^^H 

^1                        oooaia«,  ibS. 

>ulpliaL*  of  tlao,  Ava. 

arMDit,                            ^^^^1 

^H                   jWcntmnoiu  cmiiji.' 

A'uml  «ii(orrk.- 

•rent.  SJI.                                 ^1 

^H                           iF*<*"v  S*^- 

hjiIrMtin,  MS. 

nil  of  prpptinsinl,  OTl.             ^| 

■                           alam.  i^&,  693. 

•iionl^pliu^  Si)S. 

pfaana«>iin.  BOO.                       ^| 

^M                           (Tiiiulio,  QliO. 

.Vcorotii  ; 

quinine  3VI).                             ■ 

^H                    Mtnlffii'U  t 

cUFbcIla  add,  818. 

JVfVr-s/yin,  tnf'flftiidf  /                           ^H 

■                  ouhi,  &r. 

Nrpirit^  : 

■iiini,  m.                     ^H 

^^^                  MftorAagin  • 

bellii<luDna,  ItS. 

Nntrtilijin,  rh^umaHc  :                     ^H 

^^^^_                  nlna,  Tit, 

bIUirlrnt«    uf  potiiHluni, 

•comic,  4  ST.                             ^^ 

^^^^^h                      of  orlgtTon,  TCt. 

TJI). 

oltH-iFioity,  (S. 

^^^^H              •eelBin    of    Binuiuuitini, 

Jabnmtdi,  T89. 

iu-liJo      of      potMsIs^ 

^^^H 

Stniiv*  tiijli*iftmt : 

^ 

^^^H               rn*. 

luiuUnl.  0(3, 

varatrioas  41$.                        ^H 

^^^^B                MTlna,  00  &. 

Xfirtottw  nud^h  ; 

JftfU'iittlfHin,  10.                   ^^^^^1 

^^^H              irs'it, 

btlladiinna.  Hi. 

(KiMlna,                          ^^^^H 

^^^^P                nhoiphalai,  1)4(1. 

^                          difilnJii.  3«e. 

flaxiGcd,  610. 

•panaiiiv,                     ^^^^H 

KeUbioIuib,  311. 

^eitfirU  1                            ^^^^^H 

^^^                             3/r*l*F'Hr*ft»r>.    'f«Hl*    t<Hp^rt4' 

Xernmt  t^^iltmrnl ! 

bIKIan,  S:i2.                             ■ 

^^^^_^                       ti'i.nii/.- 

brumiiU    of    |iataitlnia, 

Kiffii-paint,  fpkililit :                ^H 

^^^^H                Dorer'a  putiilv,  ITS. 

2e». 

lodvfona,  ftM,                          ^H 

^^^^^P                              ATI. 

Xtmiu*  trkrtvttittn  .■ 

Jt'iifki-iirtau !                        ^^^^H 

^                         iitwliol,  7KR. 

nhfiiplinroi",  loil. 
VatbiiT^'i  lloilura.  SOS. 

^^^^H 

H                        boi  bAtb*.  TT4. 

betWtohj,  23<>            ^^^^H 

^H                      Mtreorlal  nrt  M«HlA  : 

.Vfi-*in  hniii'itK*  1 

OrxD'i  C^-                       ^^^^1 

^H                           tannin  uiiil,  4al). 

Oa(t*ln».  3N1. 

^llii>  atiil,  151.                      ^^1 

^H                           o[>iiiin.  Iltl. 

oamphur.  111, 

■ulphnrle  acUl,  403.                ^M 

^H                           bvlluibiiinR,  SZfi, 

Mher,  IM, 

iuDcncuanbai  0$fi,                    ^H 

*a!iiri)i&*la     ot      aAasM^ 

Diuu,  117. 

unnlo  ad<l,  IM.           ^^^^| 

^^ 
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pitiiiit ,                              ^M 

aminoiilKe,  709. 

«te«trieil]r,  $0, 

pnmiu  Vinialaoa,  STI>           ^H 

JVjm&Aoinuniu  ■* 

broiBid*    of    potaMiam, 

BtMl>g»,  K. 

■U]r«bnl»«,  IM, 

^M 

SOU. 

ParaifwU  oyjjini*; 

MrjdbBJBBi  SIO.                ^^^^H 

lijuMine,  341, 

•ml  am.  3S1. 

ibrnMi,  cu,               ^^^H 

lijCMU*,  S4S. 

Klr'«{'r                            ^^^H 

/'laro^ftyta,  nffJMe: 

•Jl  of  MOiral,  6T6.                 ^H 

a 

sitnlauriiNor,  461. 

nnnW .-                                             ^H 

phMphoriia,  500. 

mU,  >t.                             H 

l»w<«r 

P^ratihi  •Jt«ti-^i'«*tf«*- 

(•iMmim,  311.                              ^H 

neabuU,  StT. 

IndiM^  a  49. 

nwnvrjr,  tM.                           ^H 

in»in«at«C  M. 

oil  of  CAjUfhlll,  DTi. 

Jabanndl.  TBI.                            ^H 

Pmrturiliv*  7 

baUdoBM,  It4. 

■nwUxillat.  \iO. 

SM).                                            ■ 

^iiiiB.  Its. 

•alipjirtn,  SM. 

Minn.  in.                              H 

iSdtma  •/  til  luKft : 

FumpUfut : 

blitUr*.  S.-12.                             ^M 

Jkborudl,  784. 

mntmU,  S22. 

bdladoaaa,  HI.                          ^H 

<E*DjiJls^«,  (m'prurt  t;^; 

Ftrittiw^ia  t  iffano*!  i 

oil  of  utruantla*,  Tfll.             ^H 

■natatbtiilai,  130. 

ludaforai.  AM). 

poulllMa,  8d9.                    ^^^H 

OnjirAi'v  miili'y"<l  ■' 

bliMara.  UX 

PImtrtti*  tfutiMt :                    ^^^^H 

tqoill,  ;u. 

bUMM*.  eat.               ^^^H 

oarrofiva  luhlliiaMv  "^ 

Fmiaa^ilit : 

•^nllL                                  ^^^H 

tfpMiiJatte  j 

HMnnrjr,  SSS. 

Pu»m»o»i*                                 ^^^^^1 

iodia*.  (19. 

iodl4*      of      MUiiiua, 

»MaU«,  4M.                       ^^^H 

Opitii"  hohitt 

tM. 

•iaabal,  3M.                    ^^^M 

cootne,  2Afl. 

ladoAKiD.  IH. 

aaliigrrlii,  ttU.                ^^^^H 

Cplum-pvimtmg : 

ftriviiiit,  *fp\ilUlt : 

MBOnta.  UT.                ^^^^H 

p^li'itphMM.  IM. 

bdUdMMB,  m.            ^^^H 

•traiploa.  ISS. 

P4rip\inti  paltiet  .■ 

Mid,  ir.                    ^^^H 

Irmlnieol  nU  IBS. 

cleolriollj,  >3. 

«r|tat,  SIO,                       ^^^H 

OiMtdruK*  .- 

Pirilo-iti4  1 

•iiiMtaninU,  TSO.             ^^^^| 

tUiBk  uld,  490. 

MM,  IT. 

CMHiniurD.'ISl. 

rerntruDt  vlfidSi  4tT. 

*tr»r  lucpaittBe,  Ttl. 

pho«tibonia,  UtO. 

■eunttci  420. 

p  lio*|ib>tM,  SI&. 

0|>ru(n,  \ti. 

Urtar  anialits  400. 

OKJk  .■ 

u>«nvrj,  iS3, 

iniuh.ll). 

MMrcia,  SZT. 

klMor*.  833. 

vfaloral,  I8S. 

<>f«'vA4ra  ( 

i|>««Miiaal>i  77fl> 

■»r>MTT,  SSS, 

brJrutia,  MS. 

(wnlciew^  SSV. 

phAttbofM.  MS. 
qniolai^  Ml. 

J^tn  itiaut  /aawr  ,• 

liuu,  iti. 

■  aini«ai%StT> 

biuian,  saa. 

•pUpMllo,  8S1> 

p<mtll««,  SMI. 

^iMniuid,  131. 

niMtu^MS. 

TC4UKH  *irMi^  Wt- 

muriala     of     mmaionk*. 

qa(tilB»,  m. 

Pti—iif: 

i»a. 

Pirtatni  ; 

di«iia)i*,  a«9. 

Qtfr^trertiwH  : 

brooido  of   aiamMilaia, 

anaoala,  StT. 

■Jtnni^tt,  44T. 

303. 

•loobal,  UO. 

Otalie  and  liialJtttia! 

hbalU,  SIS. 

hMt.  S9. 

□KrioMU,  491. 

^WIM*H  fmmyil 

iulr«-n]arlKlia  aold,  4ST. 

Dtlrio  Mill.  4V&.  >U. 

atroplaa.  3ZB. 

Ojyuri't  rtrmlrntarh; 

Pkaulam  iHMor  ; 

nMl>*arlini  jUaMnHkuf  i 

roreed  racmaU)  TH. 

Ckbbar  bou.  34T. 

MMMthcaU,  IM. 

Odm  -• 

PkUgmoMt  ,■ 

>fti<*,%\9. 

lodin*.  mt. 

Mrhilie  HJd  I^JmUoo*, 

Ipaouuitbt,  0SC. 

pcrman  ;■■>■!•  of   poU*- 

OIB. 

qaialaa,  tn> 

•Jbb,  fr»4. 

Vlkwjslsrf*  ya»»l  J 

/V»jwii"»y  I 

MSMtfi,  TCI. 

•anlMlM      af     «a*a>. 

baawig  Mid,  H), 

T2I. 

V. 

ImliavU  of,  ioi. 

pbOap&UM,  MS. 

Ah.- 

PilMHt! 

PHamiim  : 
lMp«.  134. 

eaiiDklii*  Indiek,  304. 

•odd**,  IT*. 

«IilDnl.  I8B. 

aloobol.  »1. 

UtlpyHn,  SS4. 

alMfsltrM.  rtS. 

■Iryehniaa^  3Tt. 

pluoieMln,  900. 

•uDtbii  in<ji(«^  :oi. 

/V»fi'(f».- 

Paiirfiit  tparm  .• 

Md-liiar  ofl,  50.'. 

brdrMTuh  Mi^  4». 

vpiun  In,  Iti. 

mqIsm,  t:l3. 

bnuda  MlJ,  41a. 

Prntpti^ii^n  "f  y*nrt  i 

MMia*.  lis. 

/■>«WtM.- 

Mkdunu,  Z2B. 

eu«alntia«,  MS. 

ahloral  mmu^i  IU* 

*p*rtda«,  Mt. 
F^ltoma  .- 

mtJnt*M,4H. 
Mia;  HI. 

glvMrln.  US. 
uWw.  IK. 

tmoniii,tn. 

pboqilialai,  ML 

aaallHl,  C23. 
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^               shr;Mpb*iUl«  aeldt  71d< 

ailrlnjccnU,  4<&. 

I  cm  art -Juice,  44Si              ^^^^^^| 

^H                    krmilc,  in. 

•IrynllninivSnU. 

oitnicifu^H,  12fi-                ^^^^^^^1 

^^m^           lodins.  il8. 

Belatnlion  if  Nm/a  .■ 

bBosoieaeH,  01$.            ^^^^^| 

^^^^H 

pollllory,  »1!7. 

bromlils  of   unmoDlniB,         ^^| 

^^^^V 

Btmiltmt  /trrr ; 

3t>I.                                           ^H 

^              nafnfttlAaleiiii 

diiphoK'tiji,  7T*. 

Iodide  of  poluiiom,  340.          ^^| 

^^^                    yallow  Olid*  or  mvroar/. 

qui  ti  inn,  Lilt. 

poiastluta  a&l1l^  74V.                ^^| 

^^^_ 

(trHdiu,  i!(i. 

nltnlB  of  poUMaiiun,  7A3.        ^^| 

^^^^^1      ftgtillttil 

lFi«eaeun.nUft,  6SA. 
Witbure'i  tlnalura^  001. 

•lUa,  141.                                     ^B 

^^^H             balbUonita.  3SS. 

mIMd,  D4ft.                                  ^H 

^                       Dpiuin.  \ti. 

Ranat  caleuli ; 

mIIotIIo  kftid,  037.  ^^| 
oil  of  K*i>'<^o'>*>  040.               ^^H 

^^^i                l^K*rjttrtil  tt-ntuitii^nt  : 

bttlnduDIi*,  lit. 

^^^^_              nitiito  of  un;!',  113. 

iltnal  •'■Ii'ri 

SoTcr'a  powder,  178.                 ^^H 

^^^^^fe 

tnlerUnala      cf      aajl. 

■aotaca     of     psturiuia.          ^H 

^^^^^H            eauipbur. 

3I<!. 

^M 

^^^^H            obloroform,  ISO. 

BnUrurr,  40, 

/tha<0inaltiiii  tttiXriti*  J                          ^^^| 

^^^m 

/^«r«i>tian  n/  iinHt> 

•rvanlo,  313.                                ^^| 

^^^^^             nitroirljcariD,  3I&. 
^^r              rutrptrat  /tnr 

Mtrjrcbiiin«,  "TO. 

lodida  of  pDiaiiiom.  34t.         ^^| 

Beltadian  «/  ymiH  ; 

lihnw    tsi^icvdtuJrvH    pifit^m-           ^^H 

^^M                     all  or  (urpfinllno,  TSi. 

lodina,  14)1. 

lobell*.  31S.                             ^H 

^B                   dlgiUIU.  309. 

/f«(ra«trfMi(]rout.' 

^M                  biMKi,  a«0. 

•thtr,  l»tf. 

^^H 

^H              Puttftral  |itri'l«N  «'(■'«.- 

<|Ulllill«.  sQif. 

phDnhonia.  SOO.  ^^^^^^t 
cai.iirtt  oil,  3(1.            ^^^^^| 

^H                   nafan^,  iS4. 

^^M                /\ifnPNary  iTif«mu  : 

HhtitniU'c  nturafifia  : 

RigidiTu  of  p«  sMri                    ^^^^^^| 

^^1                itioiihiiiiiliufi  $ii. 

al«ctri(rlt7,  93. 

^^H                         jnb-urvTiili,  7^4. 

aeaalt*,  417. 

Itouuii-itnrni*                                     ^^^^^^^M 

^^f                Purjiiira  kirmorrlnigUn  ! 

lodida  «r  poUunliiTn,  MS. 

BDtllFllniBli«l,  871.                ^^^^^H 

^H                        ol)  of  lurpoDtlDC,  TAS. 

tihtitnuttiim  ; 

cnwbuse,  S7B.                             ^^H 

nounila,  4ST. 

oil    of    luiptntlwi  TW-^^_^^| 

^^K                 /^wnl'ii 

■Iflnhol,  TiS. 

^^^H 

^^^                        Klootiot,  SAD. 

■□tlpTrln,  013. 
srasDiiri  £33. 

*Tll](*ll9,                             ^^^^H 

^^^^_^            UocLure  uf  lbs  cbluttili 

uedaracb,                          ^^^^^H 

^^^K 

broniiila    cif   ammosiain, 

ehonapudtulD,  BTS.            ^^^^^^| 

^^^^^P            qulnln*. 

.Kin. 

^^^^^H 

^^^^^      PftUlit.  ehrunit : 

Burgundy  (ittclj,  841). 

^^^^^H 

^^M                     buobu,  Ti9, 

qululnc,  5UT. 

^^^^^^1 

^^^^^m                     UTA 

JubiirkniJi,  TM. 

^^^^^^1 

^^^^H 

cuniuia,  sas. 

^^^H 

^^^^H 

Uliibyol,  iTS. 

^^^^^^1 

^^^^^1 

CBrl>nli«   koid    injMtiai)*, 

^^^^^1 

^^^^^H            wiimbn. 

fll*. 

Klfcoiin,  BS3.                  ^^^^^1 

^^^^'^            euQlbaridu,  773. 

chlurtirDiu,  Iia. 

^^^^H 

^r                     ■•llojllo  aaUl,  037. 

oiloranbcr,  ll!:!. 

Searlft  f^^tr  I                                   ^^^^^^^1 

^^1                 I'ftgtnie  mimhrtuttt  ! 

oti  uf  enjuput.  S7i. 
oil  af  iTJuIllitria,  MO. 

Bconlta.                                   ^^^^H 

^H                    pn]iaia,  ^3. 

^^^^^^1 

^^L            Pj/rtni'i 

oil  of  pcpperuint,  07. 
TtrAlriiiii,  41A. 

liellndoaikB,  334.                ^^^^^| 

^^^^_            eol<],  &8. 

^^^^1 

^^^H 

iwfin*.  £18. 

cfalorBia    or    poUntoB.         ^^| 

^^^^H           •ncircbiin,  CM. 

lodldt)  of  palualani,  ittl. 

^^H 

^^^^^1            aarbiilid  noId,  AIC 

iadftfwm,  }S3. 

Ifulsi  BO,  SMi                            ^^^^^^1 

cod-llrar  ail,  SSS. 

jMaXon                                     ^^^^1 

^^^H            kairin. 

Donotan'*  uilulton.  351. 

oonium,  882.                   ^^^^^^ 

^^^^^H            pbamirclln. 

1)0 1  Of 'a  poird«f,  7JS. 

iodida  of  potM*iiiaB,  MV         ^^H 

^^^^H              r*H>rp!n, 

CHiI'Dh  l.:Uixlf  £72. 

oDd-liror  oil,  &03.              ^^^^H 

^^^H 

eualu,  S7<l. 
hot  balh*.  774. 

^^^^H 

^^^H            Mllnylta  >aiU,  C32,  OBO. 

(ItctrlcLtj,                        ^^^^H 

^^^■^           lb»Hin.  BflL 

opium.  160. 

^^^^^^1 

^^^                f^<r&«Vtf 

magnMis,  TDK. 

1                                ^^^^^H 

^^^^                bUuulh.  Ids. 

marqury,  i'i'i. 

Hillfobrla,  SCO.                ^^^^H 

^^^^^           miLiigantae,  411. 

nit  rata      uf     potaastuait 

UtrafKitittSt                               ^^^^^^1 

^^^H           nUrai*  of  »11ir«r,  471. 

753. 

^^^H 

^^^^H           otlda  or 

jKlIttory,  S27. 

iBfWfBrtlla,                   ^^^^^H 

^^^^^^^^^^^^^^ 
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^MB^H 

^F             SrrcfiitctU  1 

SUvpit9**i*H  : 

Slnlo*  (]><Vipl>Viu  I                                  ^^H 

^^^K            lodlDB.  b*7. 

tMoni,  IflS. 

nltrtuof  kO);),  313.                   ^^| 

brumid*    of    pottMlnin, 

5MiBn>>iti                                             ^^H 

^^^H           e(»4-Hr«r 

2W. 

«bl«mi«    gf    poUnlun          ^^H 

^^^^^B              phoaphiirtn  anid,  C6(. 

bjraMjiB*,  341. 

^M 

^^^^^H              pbdiji  h  n  to>. 

•Mtopbmoiie.  IW. 

SKibutio  ul^  SIT.                    ^^1 

^^^^V             ■jr"l>  uf  loiJiJ«  of  Itod, 

nrajrlBii*  bjrdnU,  IM. 

SlfaH'jitfii !                                         ^^H 

^                         «». 

ur«llina,  IBS, 

opium,  ITD,                                       ^^^1 

^H               Ariq/iiI»M  (unan  .- 

bfpDono,  IDS. 

SinrlHrr,  tpt\mi>4ie  i                         ^^H 

^H                    •(n|ila(irurD    tmnonlMl, 

Smitityr  .' 

aiin>Lho(l<»,  111.                         ^^1 

^H 

opium.  I6J. 

bellajonaa.  iZi,                         ^^| 

^^^B                    Svftrfwlviit  tilc*ra 

ichlhyol,  iT8. 

SlryvhMif't-pMtifnitt^  f                           ^^^M 

^H                    lulpliunud  lltD*,  71.0. 

Sank' ■ptAt'ining  r 
aiDDiiMii*.  iii. 

tr*«lTiiBnLi;r,  271i.                       ^^M 

^^^            Satmj/i 

Calalut  Imbu.  398.                       ^H 

^^^^^1            kinvn-JqlM.  442. 

Hlwliut,  »9U. 

bromkJv    or    polMaioH,           ^^| 

^^^^^fe           Dbl«rmt«    of    potMaliim, 

•pltpMllM,  S33. 

^H 

^^^v 

So/uning  of  btai%  : 

oblontl.  273.                                 ^H 

^                Aal'Kornif : 

pl)Mpba/iM,  t(hO. 

nlliiM  of  nay},  113.                   ^^| 

^^^                      knlbolininllM,  STI. 

Sofw  tAiMM  1 

toblMOIl.  :t3(i.                                     ^^H 

^^^^^i              forastl  oBauwU,  701. 

»tum.  411. 

SaHtHtaivlion  v/  idtni*  •                      ^^H 

^^^^F            oil  of  tnOnpub  CT4. 
^                      rlntfar,  lit. 

oil tuii  0  0- outer,  89&. 

•rrit,  h3Z.                                    ^^I 

DilrKlc  of  (ilier,  4TD. 

S'^-n^ilif  <nlarrX  :                     ^^^^^H 

balU<lr.nDa,  !3e, 

lr*almcnl       f  8^              ^^^^H 

^^R               StturrAoii : 

cblunto    ur     pobuiuoi, 

SuaAiim                                            ^^^^^^1 

^H                       kI}' carlo,  fB9. 

Tifl. 

tiaegM,  444.                      ^^^^^H 

^^H                 Simti*rjn  iff 

*uiu*ah  b«rri«B,  US. 

Safprtmttd  meHilmaft**  .                   ^^^| 

^H                      qulaiiia,  S0(. 

guiD  urabio.  SIS, 

KiO|{«r.  II7J.                                  ^H 

^H                       bom,  N«S. 

c&rhallc  >eld,  dlT, 

d)kpbarat(aa,  7*0.                      ^^H 

^H                 Amt  (JjorrAo*  I 

Unulo  *«iJ,  4&0. 

Darar^  p«wd*r,  TTS.  ^^H 
■iMfaol.  7»a.                             ^H 

^B                       oold,  6S. 

5)>a(Hii  .- 

^H                    ■alpburio  mM,  49t. 

■lro)iln*.  S34. 

SippTtmiion  </  arAit;                        ^^| 

^V                    Dilraiu  M'lJ,  4M. 

tobkovo,  324. 

dlslUli*.  T».                               ^H 

■                                oil  uf  fflijufiut,  (Ti. 

Cipium.  IS&. 

£lMdll04.  Mt<*m>«  f                                    ^^H 

SixiMil  f'l^ittmrHI  : 

AiurulJa,  III. 

■talllDMl'l.  4S0.                           ^H 

bminida    of    iiolawluin. 

hjoMina,  143. 

oil  uf  eajuput,  Vti. 

Monlt*.  4». 

gbklk,  070.                                    ^H 

300. 

J>tH>n»li,  T«».                             ^H 

MDiphar,  131, 

•utpburlr  Koiii.  49s.                     ^^| 

hyoKlar,  HI. 

bfllUdasna.  IIS. 

lannio  Kid,  4^0.                         ^^| 

bupp,  134. 

obloiiil.  IM. 

Sf*t*pt                                                ^^H 

Skttk  : 

&Di>«ib«ti»,  130. 

kmiDani&.  ^fl.                                  ^^^| 

balUiioii'na,  3311. 

SftfviatnrTltaa  : 

aleuhol.  340.                                      ^H 

II                              epiBpMttej,  831. 

bronliiued       «WBpbor, 

dil'UlU,  347.                                ^H 

^K                       ercot,  SII. 

131. 

•tbar,  138.                                      ^H 

^H                       hoi  tulhn,  SS. 

dlrlUlti.SS9. 

nltrila  of  uajl,  811.                  ^H 

^H               5ieJt  twHhieii*  .■ 

ohlonl.  188, 

j^^n'tf*,  vA'osI'b                      ^^^^^H 

^H                     *dU«Ii1),  »e». 

byaialno,  7tl. 

Dubtilio  koid  InJTrt  limfc  ^^^^^B 

I^f                       tBRigiiwia,  TVS. 

tur|>aitiD>,  T60. 

^^^H 

*                     jSeA  (fanaeA  .• 

Sfital  awMMr*  apdMl  s 
paraldabfda^  197. 

Ssfhilit ;                                     ^^^^H 

IpwMeuMiba,  ASS. 
WBTVMdac         drmugbt, 

Qlttic  acid.  49S,  S4A.                 ^H 

Spinal  vmntia  or  Irrtlmllni  i 

cilr<».aiuri>i4ie  mM,  W7,           ^^| 

T4f. 

elMlriell;',  »«. 

■ngiwury.  iSt,  Ml.                    ^^| 

•itnU  of  poUMluu,  Tf  9. 

Syiiuil  eiHivHfiun  ; 

lodld*  of  pMMtaa,  IM.  ^^^H 

Stiguitu*  : 

olaotrioitr,  H. 

Udofom,  tiS.                    ^^^^^H 

chlonl.  1ST. 

wgDt,  831 . 

niphnr,  rw.  ^^^^H 
wd-Htar  «U,  IM.             ^^^^H 

■thnr.  139. 

tirfoaniut.  309. 

■MMfwtlk,  K4.              ^^^H 

Sti'n,  iyfef(iV"«  <j^; 

,(|yi('>ii>I  >,i|faa>iaiifiaia,  M, 

fnatao,  STO.                         ^^^^^H 

■»«niff,  131. 

^Minf  CDnpi>I*AD4  ; 

ablatkla    of    boUmUm,  ^^^^^| 

ab&llc,  sm. 

•UMlbMlk,  130. 

^H 

cntl-lltor  oil,  SflS. 

Spl*—,  Wsrjianifnt  </' 

nhaipbftt*^  SW,                           ^^1 

Doootkh'*  folutlvn,  tit. 

bromida    of    potcniain, 

Inlilbjol.  A7H. 

100. 

«iBpla«tran    iflaimtul          ^^| 

atgflMii,  708. 

oold,  OT. 

MmbjilrBrsjra,  Tt9               ^^| 

gitra-nnrUile  Mit4, 4(T> 

•tioti  fW 

^^H 

Ur,  Ul. 

Jt^Mijiy  *"*•  -■ 

^^^^^^1 

«xld«  of  nnearr,  941. 

unnioBolJ,  4J0, 

^^^^1 

•^4*  af  (Sue,  473. 

Ta^  mfmUri*«  ;                    ^^^^^B 

nlpbnr,  'Of. 

nmDhtit,  131. 
UuiiUnl'a  «im«t,  4AT. 

eod-lltar  oil,  S<3.                         ^H 

nlpbnnUil  poUuit,  TIO. 

TVi<L«i                                                  ^^1 

Sltrflri'it—  I 

kblbr«l,  STl 

Miittialinlalhat,  BTl.                       ^H 

•plan,  161. 

■MM«a,». 

ro^womt :                                                ^^1 

flMtoaUi  IdiIIm,  304. 

tM9g^,  411. 

Mtbalmiallo^  871.                      ^H 

^^^93^^^^^^^ 
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^^M 

^H                   Tapt-ironi : 

Tifph-'i'l  Jivrr : 

Crtlhrat  tpium .                   ^^^^^^ 

^L                         ctb«r.  130. 

minonil  Midi,  194. 

bsllndanni,  334,            ^^^^H 

^^^^H                  forMd  •BSOitlB.  701. 

nmik,  lis. 

Urilhnti*                                     ^^^H 

^^^H               ebtoioftirai.  145. 

tbymol.  Hi. 

nilnte  of  •il««r.479.            ^M 

^^^H               bnr^™!  ^71. 

esffsliie^  SOS. 

Vrie     atid      eiilnlm      amd       ^M 

^^^m                kBtntIa, 

grarri  r                                      ^H 

^^^H            kuouD.  STS. 

T^heid  pmntnmiiit : 

bcnwiia  aei^  040.                  ^H 

^^^^H            |>•p(^ 

nhoipboni*,  4M. 

poUMium  nl(^  TiO.             ^H 

^^^H               pleriQ  Hvld,  WD. 

MJjum  mIU,  8M.                 ^M 

^^^H               rottlom,  87V. 

nlwtiol,  340. 

M4  a\y,  701.                      ^H 

^^^^H                 inula 

BntlpjrlD.  fii.1. 

CrU  arid  dinlhttU  .*                       ^H 

^^^^B                 ponivgrnaate.  8*3. 

bolIadonD*.  UO. 

beiHDla  acid.  040.                     ^M 

^^^^                   lurucotiiiB,  736,878. 

obloral,  IS&. 

ckrtHiiiBtanr  lilhlum,T&7.        ^H 

V                       Ibjnaot,  870. 

DhlorlD»-wU«r,  HG6. 

[iiilawiniii  aalU,  HO.              ^H 

^B                 /IwtAinj;  : 

iyild.ei. 

■odium  nlu,  008.                   ^H 

^B                           broiuUdoil  UBWphor,12t. 

•rtllcjrli«  Mid,  OSS. 

Vrtieitriii  i                                          ^^M 

^K                             T<(IT1>II> 

rti^imJu,  SOS. 
quinine,  5i>a. 

■rMOia,  Mt.                              ^H 

^^^^B                   ennno-blii  Indira.  2U4. 

Iflbtbral.  i'K                  ^^^^M 

^^^B                 Cklubi>r  buuci, 

omcliet,  flSD.                 ^^^^^H 

^^^^H                 bramlJt    uf    {ititaMium, 

isetilbal,                         ^^^^H 

^^^H 

U. 

Ultiitit                                  ^^^^^H 

^^^^1                 ohlutnl. 

enut,                              ^^^H 

^^H              loMio,  3ie. 

VU*'' «/  <mlx  ttrrti 

•mnc    «f    ladUs    MViJ^^^H 

^^^H                vllrilaaf  •mjl, 

Baliilion    or    nltntB    of 

H 

^F               lobacou,  sie. 

matuurjr.  Sib. 

Clrrvt,  Miii««r  o/i                          ^H 

nrattiaB,  IBB. 

Ultir  nf  »)(««)  ; 

Cliian  Utr|>«nUii«BT04i.         ^H 

BDtipjrio,  SSi. 

•Lrepin*^  S3S. 

ablaml,  IBS.                             ^M 

Ulttrniio*,  t\rti%it! 

iaiotonn,  &00.                      ^H 

orotoB eblomt,  lUl, 

cunluio,  333. 

t/t(rH(,«uAiiw(itHnoa  i^;              ^^| 

Kcbewiuni,  3^1. 

ia<lefi>tni,  SS3. 

otgoL  819.                                ^H 

Tt'f«4  aiTji  if»#  ." 

l/^MiMJtlM  ^  'Aa  kuinli  : 

ZTcif^d,  rtttmwii'yH  9^  1                          ^^H 

liiue-maur,  8flB. 

oil  ol  lur|imtluD,  70S. 

peltltur;.  S^iT.                      ^H 

Tou*UIClii ! 

Oteani 

^^^^^H 

tinelura     of     opdaum, 

kinia.  4  61. 

^^^^^H 

iH. 

bUluiitti,  409. 

^^^H 

dqaIbc,  fi'S. 

bunut.  098. 

OBrbolio  MJJ,  017, 

Vaginal  toMrrJl  i                   ^^^^^| 

ohloml  cBoiittior,  188. 

oblarida  of  aiiiD,  841. 

■  udol,  1&7.                          ^^^H 

ealMta,  H17. 

eonium,  XI  £. 

hyitnuitlD,  409.              ^^^^H 

oil  «r  sloiTM,  4TS. 

ohiurmi,  180. 

roftniiin-H :                             ^^^^^| 

vellilor;,  SST. 

•iii>,ik.  ero. 

ahi.rw)»l,  atU. 

pinid  anil].  009. 

•MbBrutioa,  841. 

Kriodelf*.  T9J.               ^^^^| 

n^miH  tiMcniiiiM  ; 

I'Viloraim,  M3. 

r«lraliir  cfincut  a/*  ittarl  ;          ^^H 

Oldnr  bMU,  S8T, 

Dilni*  of  DKiwurj.  S4&. 

Bm  IlRJiar  biiEuta,            ^H 

ohloml,  isa. 

nitnia  oT  ailvsr,  47S. 

Vtmlrnil  Vlf'rm:                               ^H 

riii«rc>i/cir  /'I Tf rijf i(i»  ; 

nltrio  Mill.  tH.  SIO. 

CaoquuiD'a  paU«  in,  504.      ^H 
■oipburio  atid,  493.                ^H 

ioJc),  SS4. 

»itl|<hadc  Mid,  492. 

7\lL(rfuJi>*ii  .■ 

lulphni*  of  eoppor,  473. 
oililvuf  (inc.  47S. 

FJonvnt  wunu .'                             ^^| 

cod-liTeroil.  003. 

nitiis  acid,  491.                      ^H 

rwoiolD,  017. 

unalaoaH,  430, 

Pamlrant  «in'W«  fm»oninf  :         ^H 

indiiln  of  Amtll1c^  bi7. 

llai«-nlar,  FlOti. 

»1aobal,  800.                             ^H 

J\thtfeutoua  duttrkiMtL  .* 

al>1oriiib.irM«r,  8U. 

r«i>al  oniarrit :                             ^H 

ip«iai]U»rjhu,  tH. 

oocnlnr,  SU. 

boDtok  Midt  HO.                    H 

^^           I\wior« ; 

ooUi,  ST. 

thymol,  e35.                  ^^^1 

^^^^                 («li*t«t>".  642. 

petmuigaiiila  of  fota*' 

^^^^H                 eonium. 

ilnni,  894. 

biflBulli,  409.               ^^^H 

^^^^^B                 cin|>lulruni     Biamatiiiiol 

Vaiiittral  atfff^firiff : 

IptMoaftikah,  OOA.          ^^^^| 

^^^^^1                       Hum  iijdmrj^jRi,  709. 

jaburnnJi,  7ST. 

pruMid  acid,  t3T.                      ^^M 

^^^^r                lij<i>ein»,  213. 

i'mmiltil  /"irl%ir*' 

apluu.  lOS,  170,                      ^H 

^^P                  Tfwipauilit ! 

oialalg  oT  eerluid,  471.          ^H 

^M                          uafedilk,  11^ 

CVcinia  .- 

llmv-nlar.  609.                      ^H 

^H                              ftromalSia,  STl. 

cblonLl,  1S5. 

reiareil),  017.                           ^^M 

^B                   Typheid  /mrr  : 

o|iiiiin.  inc. 

onrbailD  Mlit,  61T.                  ^H 

^^^^^                  quinine,  AHS. 

dnteriiim,  TSO. 

Pomliiiig.  ftic««<H  r                      ^H 

^^^L               ulmibol,  S49. 
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xiliy,  A  ^na  of  i^ut'TicL  li^rpi'.  Kxita 
Kh.«jOn,» 

IBTAW  (D.  A.  MCV    MpiiUU  irifileuv.    An 

'   ay  III!   llio   filtii^ipli'H  uf   Mi'UUtl    llvuli-'iie. 

(I  r.. 

IlKNnRinF;  fTlmmik*.  M  0.\     nmnlrals  n>r 
'Uif    lii-Hii.i      S.<n'i'l   tjjiliim,     W'HIi    UfViiliitii, 
tfM  AO'IjUkii'.  e,ai\  uuw  lUiulrull-ciiii.    Svu,    Exini 

l^<l|||,IJi|<'hiu   K.,M.D.).    Tlii>  Kun>riig  niiit  Tiitv 
Sl.">. 

|T<-lir.t.t.  (S.  W..  HJ1.1,  lojuric  or  tbo 
Nerve*,  nml  Ihoir  C^iiMMiiicncMi.  Iva.  ExUk 
,i..ii,,jn,wi 

KTF.W.IRT  tPriif  TlioiniM  runlnnr.  H.D.. 
»'!('■  PR,  Kit -SKI.     DUr»<r>  i>l  lh«  XprvoiU 

.«>'H;iii.  rri'fiucly  IllDitioiv^.  Pv«,  £xik 
cli.iii.Wtn*- 

««»»  <ll.  <•,  Jr,  M.O.  I.t.r>l,  Xuri-ntw  Dl*- 
ni>t')  mill  tlii-lr  lt|in:i"«lt.  A  TrenilM'  'ijnm  Hie 
rt>.-ii>.mi.ii«  iii(iiliii-».1  t.y  l>lK*rtM«  III  Ihif  Ki't- 
VIM  .■'pii'iii,  iilili  K-ini-ial  Hr(L-i»iH-tj  !■>  iliu 
KiH'ri|[iilili>ii<irtIi<<lrOiuii«*.  Rv».  t^KUacIuU), 
h.W.*  Sliwjti  «-».• 


r«, 


CHEMISTRY. 
KsrTrLOP.KDi A    »r   niRniNTRri 

Thi'iiii'Ui'nl,  rmiilinl  ami  .liiiilylli**!  .  ii>  up- 
plit-^l  |.>  f]in  ArU  iilvl  Mnniirirriin-i.  Ily  Wntcn 
of  Dniiiriiii'.  I'r<ifii>rly  ai'<l  Itmiibo^nvly  liiiw 
Iraiol,  ri-inpluU' 111  luu  TiiliimuiL  ito.  CMfi, 
«t'./<',  Ubniry  jihMi>,  tIKOO.  lUU  Turkey, 
J.iiiii, 


lano.     Kxtra  cloUi. 


R  «Kn  ra  llnwaM.  M  D.l. 

I'llrlilWfT,       nilloltUlcil. 

noRVf  i.r.V  fThcil'.r-  r. .  M.r>.  th.n..  iLp.v 

^1  n-.       Il>''lll>llll«  ih«ir 

I  il      Bfl    l.-.-al    RrlA- 

'<  I                            <  I' I   fo^arnnt  KKHIdll. 

It  itii  .Vi'W   iiia>tn,t[iiivi.     Luce  vvo.     Extra 

WI'RTB  (Ad..  rmfi'Mnr  rif  ClieailiitiT  al  lltv 
(f-U-  III*  MJ.Wii.c.  l-iir'rt.  M-'iTrVr  .if  tlip  ImII- 
liini.  o(r  ■  KMmrfit'  of  M.iilrn  < 'Iicinl-iry. 
TrauilMi--]  an'l  Ei1iti-<l  hi  n'li.  ||  linr.Nr.  MT>. 
T/r*  mui-m,  IkoruatfUv  kniml    l-riltiw-ly  Illuti- 


DICTIONARIES. 

HCATn  {ChrbMi.Iii-t.F.n.'-.-i,).    A  r>kl!oimrr 

nr  rrui'iiiiil  ^iiru>'cy.  Hy  Vflrltiii"  Krl(l»Ti  Hiia- 
I'liat  t>uigi'i>ii>.  I  vi>l.  »n,.  C"|i«iiiil  ul  ;000 
ynnex.    luim  rliilti,  tT.rtl*    >het'ii,  Ml.X<* 

Tll»M,\fi  [Jciecrh.  U t).,  I.l.n,t    A  roniptcio 

t'ruii(iiiii[iliiic  It  I'll  leu  I  luciuiiiiiry.  iiii  lhi>  tinils 
of  Tlii»iiiiui'p  ■■<'"ni[iri-ht;iir)si-  iTont'iiinditKAIrd- 
li'iil  Lilclliiiinn'  '  liiiiKTliil  Srii,  Ht4  imcM. 
Bxtm  fi'illi.fS.Ui].*    !^lK'f|),  K.OU.* 


NURSING. 

BRl'ETI  IE.  T.M.l).).  i  hill  lnrs  Tot  ihi'  Mnnnn- 
tiierl  nf  1>I|.I:  iir,  Tliv  1 : 1-1:11 1 iitlnii  -ir  K'!'"!  lo 
llic  liv^iilii'U'ijnt'  "f  llvcillli  II  11.1  tilt  TrtntKitlil 
uf  tilifiiw.    Vimo.    KiliH  (.-lutl).  fl.iHi* 

ttrnsiK'rr  u'lmriL-B  ii..  a.m.,  u.i>o.   inim^iR 

aiul  lnjiirlc*  of  the-  Ei^r.  thc-lr  iTCVviitldi  uml 
Cuiv.     l^mu.     EMnieliitll.Il.OD.- 

CHATARflE  iT.  II..  M.D.k    Advice  to  n  Wltta, 

Bini]  .lilvitu  ami  t'OLiMn-l  U\  11  MoLUi-r.  TlitiMI 
vi>Iij»4i..  m   uti4'.    ^'riji  /Jdt^^ft.     l-jnci.     Kxlrv 

L-luiti, ;:  lu. 

UKTCHCM.  IF.  It..  UU.L  Tlie  Malciiiiil  Man- 

au(>nitiil  nr  liifuticy.  Fur  Dm  IJMi  uf  rurvuU. 
itiiio.   rtuiti,  30  <-<.-■  I UL 

■tAKn.n«nK  op  Nrnsino  (ai.    Fnr 

riitiifl]  alii)l><i>ir(iil  I'll-.  i'liMiitioil  iinilurthe 
aii'n1<-iu  of  IliK  C'liitnci-llriil  Tmliili>([  ^clioul 
tit  Nur>«s.    I'Jttio.    Ksim  olutli.  61,^ 

KRATINO  a<>1>n  M.,  M.  P-).     Maivrtilly:  In- 

fliiii'y  :  <nil[i:lliiK>il.  Ihe  llyirttiiipi.il  I'n-uiiBiirf : 
Lli<>  S>it>li>u  mill  U'piTLliig  vi  liifAi>l>:  llir  ciait 
nr  >'lii|ilFVTi  Id  llralili  iLnd  iJIwaw,  r.lno. 
fUtim-liiIl^ilaO.* 

litt.lJi'rhiuLK..M  I).).  TluiKunliMr  and  rare 
»f  the  Mi-ivniu  and  lac  Imojic.     £stn  dolli, 

»l.liO.' 

inTrnri.1.  (M.  Wnlr  1I.1>A      Fnttiml  RIikhI. 

aiKl  l!..«  lu  MaU  't  l.oni.    tCmo.    LloUi.  »I.J(1" 

Kiiru'  anil  ratlcril.  aiul  Ouiip  Ciirr.    Two  O- 

M)«.     iniiiu,    Uliilli,  ^'vrliW. 

WttJtaX  IJiuix-  C-.  ».!>)-     Pnrticsl  L<w«m 

III  MinduB-    I'iDMx    Exin  doilt.  tisn. 


DENTISTRY. 

ARTIII'K  IK-  laXK.  I>.ri8.1.  TrraUnnil  bdA 
iTi'VvMlnh  kI  IVtil)^  Of  lli»  tcvlli.  A  l'rBFll««l 
■iirt  h'l'Ulir  1n«ll'«.  M  llldtlntlulw.  IdtM. 
A'lir  i:>(trK<n.  Rrrunl.     Kill*  clulh.U.ffli 

aAaBKntttK  J  R..  m  ti,  im<-  "» 

of  nr«!  liiilv»r>'.      Il!ii>it(iir.il  «  r  .  la 

ao^t  iiaBi('n.ii»  WikhI-Cui*.    .Vv  ,it( 

fiifilfMI.    »m.    (IMll.  KitU     f^bv.it'-!!'^"^'- 

MrRRMTiKur  Mn.nnx).  TbBT«ith. 

■nil  lloir  la  HaT*  Tbuu.     l«ui(i.     EaUa  clc4h. 

fta. 

ItHkW  *f.  P.>.  thVinulsla.  rMnmnnljr  falhd 
Ti^'lhactiv  \X»  t.'autii*,  nwcnlluu.  aitd  Cun. 
I  <Bio.    K(  tra  cloth.  II  .n. 


iBDlCAI^   ANL>   SURGICAL    WORKS. 


SPECIAL  ORGANS. 

CAM PHELEifl     ESrim  .  NC«-KCTU>V 

Ky>tui».    Svcx    IIljUi,  (!.:<>. 

■^NIMII.T  (E^  M.Ci.1.  Thv  (Ufrairlkni  Awl 
A«uiiini<jdBUon  uf  llic  Ere  anJ  tlieir  Aiioina- 
ll(^  TniiiJi-^il  UHJlrr  ihi-  ■iilliir:''  lupvivwlcai 
t,}  C.  il.  llLVira.  MA.  M  H .  A1t«>it.  N.  V. 
Witt)  Itl  lltoitmluiia.   »ru.    lAlnL'Iulli,l7^.* 

■tmn  t3i>m*n.  un.).   tiic  i-iiimopiiy  or  Ui« 

llumaii  V«tM.    »t«Wi  iSdlNoa,  Het^ttA.    Sta 

aCBB<-arnitll[>.U.D.).  UMWonribcMcoUi. 
TUnmLMiil  ViNt.  Traii>l*i«Ibj)t.  U.  Ui-miK. 
lf.l>.,  Fki'.8.K   With  llltutnttU-M.  tvra.   Kxin 

HrHWEIOOKK  ITnir.  CK  ITkBd-BMk  of 
OiihlhaliivOror.  rruiiiJaliHl  by  lir.  Pobth 
Taslkt.    IllwlnU<1,    8to.    auck,  ttJO. 

TirR»Bn.t.  jtABn-nnr.  U  DA  A  DlidMl 
MuiHBl  uf  DItcitw  »f  llto  F^r,  armad  JtaiMd 
Xditkm.  In  OBi>  linn.Iwiiw  iwtaTo  vulnma  aT 
onrtnoTMam.  Willi  IK  iJwtnutoH.  Extn 
dlaih.  ftfoc 

^— Imiivrrwt  llearinic  ■nil  Ilia  Hyiirlw  of  the 
Kir.  mm  tUtUAit.  With  lilaMf«diwu.  ianM 
tuo.    BJitnoliAb,ttia. 


EPIDEMICS. 
dmhN.    Vo»  ili>  i>H<  i>r  Ui*  I'liUk-.    K>iiiit>i 

with  Amoilran  .>ln*>.'<^     l:iiiA    <ri>l)i,  T^rvut*. 

K.1IITII  (SoiUbwoiMl.  MDI  The  Commem  Xa- 
Uiri'Mf  Kuliteiiilt*, ui>l  Ibclr  Rdtllim  lot'.llmau) 
■11(1  iiTillintloii.  Kdltvd  br  T.  OAKtca.  fiuu 
Umo,    (-lQ[h,tl». 

■Tll.t.A(Airrv1.  M.D).  Kpf A»Mt« or  UoIlgnaDt 
CbolcTk   iciuu.    litiwr.Utjeuli. 


PATHOLOGY. 

PArKARtt  'X'lm  II..  H.T>).  U««ire)  ^n  lu- 
ll uniinii  Hon .  Rplix  U>e  llriC  nmrv  iMIvrrvil 
i><-r.jrv  tbo  i-'ollrvi-  "f  Pliy»idnin  of  I'hlliwkl- 
nlil«.  iiti'lirr  tlu;  hfi|iu:>l  tit  lit.  Mliiter.  izmn. 
Clnlh.  tiMi 

HTIKI.IVO  'Winium.  M-r>.l.  A  TM|.;ioi.k  of 
fr>»jlt.Al    ilt-E'J«|C)-       U'llli  K  Outline   t'l»l«ii. 

I  iviliirul    riHii',  oni)    77  Wwid ■  Knenitiiin. 
qaurLx    ExiraCiuih.HM. 


PHARMACY. 


ORGANS  OF   RESPIRATION; 
AND  CIRCULATION. 

DITTClfl'f*    '  '^■-'  '  ■-'    '■      ^'  "  ■ 

IMbovu) 
unw,  [i< 

»ftJ  M^:..-.  ., ^     ,;._.. 

chiih.  Si »-( 

OrKHARD   IW.  W.,   H.D.}.      Tlw   DIM 
Pkiholiicy.  ftBil  TirMiDa-iit  i>t  Uw  Db 
Iba  CImM.     /hum    £<fMi-'i>     IttrOnl 
largtd.    Sro,    Nhircp,  >i.«'. 

HMPPR    [•;   inrtl      Fttruwliw  antl 

linn  *H  I'U^ih'Mlo  Aid*.  A  Maaiial  tatt 
■Ita  I'laclilliaivn  lA  Mr^icllic.  TnuiiJ 
i.  r  LkKc.  u  n    K-no.    r.xtra  cl»ib.3a( 


■tF.NIWOTOX  (J.  r..  rii.O).  A  rrartlM  of 
rtinrni:ii-y.  l>i-MiIiH  lu  n  (iuide  tti  ttii^  i'tliir* 
ala'^i•I  uiid  I'liv.k'Uii.  HUd  a  T^xt-Bo-'ik  t»r 
siiiiloiiti.  Wiiti'iii'  tilusitnlluira.  Bvo.  Kiira 
c^ol^,  SCOT*    sliecp,  »..'«.• 


B«tBr.ltT«^i<>)iii  II,.  A  M 
nf  IfiL'    IVrlr-nnlluiB. 

Ulusmictl.  aio.   KxL:^  - 


M 


.      Pur 

-ullon  of 


->Am   ft* 

111  a  1)1' 


MISCELLANEOUS. 

BA!VTI?l«in'ilUBtnl  A  Ldlrrnn  rnrpair 
■UtdrrHvl  U>  ll>c  l-ublio.  £tcH.(A  e<t 
IBnvr.     llipft,  3  Cfnla. 

BtCRLOW  FlI-OMIln  It.Mni     Cyxim 
Klfi«>f-I(ici«I>ttiT1c«.       ",•>*«    nti'l     Plt-lnOi 
Tuni'ini4  the  i  urui.    Ji1keaii«ii  of  tbu 
nntl    Tiitni.,    ■ii-l    frrl-ulBrlnr    fiif 
Will]  lltiwinitltw.    6to.    (.UuUi.KtXL* 

BLACK  (J.  K..  M.U.)      Ten    IjKvn  ot 
Am  UtilLn.    llMO,    C1i>Ui,*L.M. 

CXrM    •Finiikllii    D,    ».■>.).       Incbflatr  : 
CniiM.').  lU  tUnull^  11*  Hcwrdr.    Viiaa.    (.I 
3I.». 

DA  Vim  iN*th«nl*l   ) 
rnt.    A  Ti\*ilx  en  > 
f.:r  ibi  Curv.    isoiii.    t -    .-;.u. 

DAVIS  («   K.  r.H  MR.,  ^4  C.  R<?*i.J. 
cal  MIcRnniM.    IllwtndMl  xltli  ^T  WoaA^M 

tCM. 

EVAim   rUrv.    B.    K.).       Alntte    of    WaMmllr.' 
through  Ha  B<4rctiijn.  nh-I  l^^r'•^eh  II*  I'aKi*. 
AVc*p(iilK«.     ISUIQ.     Mlicrlulli,  'iH  (-fliti- 

■  AimcKK  'R.-*««P.  U  f>-l.      MIni'Mnta 
UotiK  r.i  liivnilil*.    lawj.    EAtra  irt-itli.  11 

MIT«rU  RLI,  <!«.  W«lr,  U.U.I.  DuCtOT  Mul 
Itvivt.    I'Jinu.    Exl.-*  I'IkIIi,  *1.M. 

HtXQB  {ftonolKl,  M  Br  M..  of  Blf* '■    - 

MU.r«ri->.      itj^lfiifli'iMa,      Ail 
M.  I'lMd-ut'f  fyttvm.    liiau.    Fin.' 

WO«l»  rue.  M  In.  I'tinf«'""i'«  VU.uiie 
iui>l   Vii'ii-  MvFitin,     Ud»t>,      Kuin,   wliA 

■ml  yKiidl.SlA 

VrOOIlWAlID  'J    J..  M.D.).     OlllilnM  of 
t"lili-f  '\\iu\'  Mmi>(»  iif  llic   l'iillv>l  f?Utr",  . 
ObMrVtfil'lwnmrlM*  W»r.    *vo.    rtffti.  tiSn.] 

■mmOK  <>^lr  Jami4  YA.     niwU-tiif^    Urtun 
anilrnntrlliHilim*.    Ij1h*J  by  W.y>.  I'aimLi 
M.ti.,  Kaititiiinrl.. and  IIoHatio  K,  ^Tniiui.MJ 
tUii-U'iu     3  VuU     BVft     Cldtti,  BTM.     LIL 
■Im»Ii.  titW 

TIIB    A  RrlllVPJI     or     PRttl  %'TIII4 

.^  .Vi<i>tlilv  -IxiirTinl  ■IcTiiU'l  111  Itrr  luva* 
Inf/it.t-   I'lil    inil'livn.      Etlttml   by   Mii.ui 
I'iitiiY  «*Ttns,  AM.,  W.D.    l&Mayi.'nr.   liln 


•!,•  If  nM  riMninshlif  al  vniir  iKVilnpHnf*.  ■enfl  illrfrt  tofhe  IliMlstien.  who  Hill  Ibrwrrt  Qiu 
tMn*p«rt«lioii  trvr,  [■miiiplij  cm  rricli>l  .if  llie  |iili--i. 


